Control System User ::’ :'
Manual LT

A Partner You can Rely on in Production







xCore

Control System User Manual
Control System Version: V3.2.1

[Remarks]
Document Version: [Status]

Copyright © ROKAE 2015-2026. All rights reserved.



Contents in the Manual are subject to change without notice. We assume no
responsibility for any errors that may appear in the Manual.

We hope you can understand that in no event shall we be liable for incidental
or consequential damages arising from the use of the Manual and the
products described herein.

We cannot foresee all possible dangers and consequences. Therefore, the
Manual cannot warn the user of all possible hazards.

No part of the Manual may be reproduced in any form.

If you find the contents of the Manual wrong or in need of improvement or
supplement, please contact us for correction.

The original language of the Manual is Chinese, and all other language
versions are translated from the Chinese version.

Copyright © ROKAE 2015-2026. All rights reserved.
ROKAE (Shandong) Robotics Co., Ltd.
Shandong, China



Contents

Contents

1 MaNUAL OVEIVIEW wevusrrrssssssssnnssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnsssssssssssnnnnnnssssssss 1
1.1 About the IMANUAL ... |
1.2 TATZEE SIOUP ... s I
1.3 How to read the MANUAL ..................coooiiiooiicoo oo, |
1.4 THustrations in the IMANUAL ... |
L5 COMNEACE ... |
1.6 Manual 1€adINg UIAEC ............ccooiiiiiiiriier e I
1.7 Revision history Of the ManUal ... 2
L.8 Related MANUALS ... 2

Y ] 3
2.1 INEPOAUCTION ... et 3
2.2 Safety reSPONSIDIIIES ... 3
2.3 SALEtY SYMDOIS ..o 3

2.3.1 Safety level ...............
2.3.2 Hazard description
24 S AT SEOP .o 4
2.5 SALEEY AOVICES ... oo e 4
2.5.1 EMErgency StOP (E-STOP) . ... 4
2.5.2 ENADING AEVICE ........o..iioioovvee e 5

2.6 Safety precautions in various situations

2.6.1 Safety precautions in manual mode ..

2.6.2 Safety precautions in auto mode

2.6.3 Safety requirements for installation and OPEration ... 6
2.6.4 Safety requirements fOr deDUGZING ... 6
2.6.5 Safety requirements fOr MAINTENANCE .................ccooviiiiiiiiiii e 6

2.6.6 Safe handling on the production line
2.6.7 Safe handling Of FIF€ ...
2.6.8 Safe handling of electric shock

3 (GlOSSATY wasnnnnssssssssssssssnnnnnnnnssssssssssssssnnnnnnnsssssssssssssssssssssnsssssssssssssssssssssnnnnssssssssssssssnnnnnnnnnnns
4 Basic KNOWIedge Of RODOt .uuseeeeerresssssssssmmnnssessssssssssmssssesssssssssnmnnsssssssssssnnmnssssssssssssnnnnnnnsens 9
4.1 Introduction t0 this CRAPTET ... 9
G2 FTAINC ..o 9
4.3 STGUILATIEY ... 10
4.3.1 Typical singular poSitions Of TODOLS ..............ccoo.iiiiiiiiiiooiiee s 10
4.3.2 SINGUIATILY QVOTAAICE .. .. ....o.oooi e 11
44 TUIMINE ZOTIC ... 13
4.5 Lookahead MECRANISIN................c.o.cooiviiiiiioiiee oo 14
4.0 FOTCE COMIOL ... 14
4.6.1 Introduction t0 OrCEe CONMIIOL. .......cc...ooiiiviiiiioioi oo 14
4.6.2 IMPEAANCE CONIOL ...........ooiioiioi e 14
4.6.3 FOIce CONIOl SCAICI .........coooo.ioiieeecee e 15
4.6.4 Force coONtrol @pPlICATION ..............ccooiiiiiiiiiesi e 15

5 Robot System Structure and CONNECHION wuuummsssssssssssssrssmmmnnnssssssssssssssssmmnsnnnsssssssssssssssssnnnnnnns
5.1 Introduction to this chapter

5.2 Control system structure

5.2.1 xPad2 Teach Pendant introduction

xCore Control System User Manuall



ROIK ALE Contents
5.3 Industrial rObOt SYStEIM COMPOSILION ..o
5.3.1 XBCS5 series controller introdUCTION .............ccoo.iiiiiiiiiiioiiieie s

5.3.2 XBC5-M controller wiring, power-on, and start-up ...

5.3.3 XBCS5 controller wiring, power-on, and StArt-UP ...

5.3.4 XBCS5-E controller wiring, power-on, and Start-Up ...

5.4 Collaborative robot SYStEM COMPOSIEION ..............uivierieirieriireieres e

541 ERANA ER PRO ...

542 CRANA SR ...

5.4.3 CR-C And SR-C oo

5.5 HMI and robot connection ...

5.5.1 xPad2 and robOt COMMECTION ...........coivuiiiiiiie e

5.5.2 PC and robOt COMMECTION .........coo..oiioiei e

5.5.3 Robot detection and COMMECTION ...............coivviiiiiieiriee e

6 HMI INtrOQUCHION sassssssssnnmsssssrssssssssnnnsssmmmssssssssnsnsssmmmssssssnnssssnssssssssssnnnnssnnssssssssnnnnsnnnnnssssnn
6.1 Introduction t0 thiS CRAPLET .............oooiioiiiiiii e
6.2 RODOLASSIS INETOAUCLION ........oooo oo
6.3 Interface for boot lanGUAZE SELLINES ...........coo.. oo
6.4 General 1ayout Of HIMI ...

6.4.1 TOP SLATUS DA ...t
6.4.2 Left SIACDAT .............ooooioies e
6.4.3 Right 0peration INTETTACE ...............cc...cooivvioiiiee oo
6.4.4 BOtOM SEATUS DAL ..........ooo oo
6.5 STATUS MOTMIEOTIIE .......coooooo e
6.5.1 3D MOAE] MONTLOTINE ... ...
6.5.2 TaSK MOMIEOTIING ..o
6.5.3 1O SIZNAL MONTLOTINE ...
6.5.4 Network connection MONIEOTIIE ...........c.....iiiiiiiiiiiiieiieies e
6.5.5 REZISEET TNOMILOTINE ..o
6.5.6 ConVeyOor DIt MONMIEOTIIE ... .......cooooiviiiri i
6.5.7 Variable MONIEOTIIE ...........ccoooiiiiiiiiiiiiiee e
6.6 Programming MOAUIE OVEIVIEW .............cco..coiiiiiiiiioiieioio oo
6.7 Setting MOAUIE OVEIVICW ..........o..oiviiiiiiiiceeceeeoeee e
6.8 Communication MOAUIE OVEIVIEW ............ccoooi.iiiiiiiioiiiiiisie e
6.9 SAfety MOAUIE OVEIVICW ........ooooioiee oo
6.10 Process package MOAUIE OVEIVIEW ...........cccooiiiiiiiiiiiiiiiiiees et
6.11 LOZ MOAUIC OVEIVIEW ...
6.12 OPtiON MOAUIE OVETVIEW .........cooioioii et

7 Basic Operation of the COntrol SYSteM wuuusssssssssssssssssssssssssnnnnnssssssssssssssnssnnnnnsssssssssssssssnnnnnns
7.1 Introduction t0 thiS CRAPLET ...........ccoiiiiieiii e
7.2 OPETALING MOAE ........cooooo e
7.2.1 SWItCH MANUAL..........oo.oii e
T.2.2 SWILCH AULO ...
7.2.3 Mode confirmation and SWItChING ...
7.3 Power on and off
7.3.1 Motor on
73,2 MLOTOT OFF ...

T IMLOTION CONETOL ... e ettt

I xCore Control System User Manual



Contents

7.4.2 QUICK AdJUSTIMENIE .......oooo oo 54

T3 DITA oo 54

7.5 Continuous trajeCtory PLAYDACK ... 55
7.6 Operation example I: Industrial robots realize JOZ MOtION ............ccoovvioiriiiiiriii s 55
7.7 Operation example II: CR collaborative robots 1€alize drag ... 57
8 PrOZIAMIMING casssssnmeessresssssssssnsssresssssssssnmssssssssssssssssnssssssssssssssnnsssssssssssssnnnssnssssssssssnnnnnnssss 60
8.1 Introduction t0 thiS CRAPLET ...........ccooo i 60
8.2 INTOAUCHION 0 PIOJECE ... oot 60
8.3 RIL @QILOT ... 61
831 OVEIVICW ..o 61

8.3.2 TOOL INETOAUCTION ..o 62

8.3.3 AUXIIAry PIOGIAMIMIIIE ... ....... oo 63

8.3.4 POINt OFFSCE T0O] .. ... oo 71

8.3.5 MOVE t0 TUNCHION .........cooooo oo 75

8.3.6 VIeW 10CatION FUNCHON ......c....oooiiooiooie e 76

8.3.7 SPLit SCIEEN FUNCLION ........coooioooi e 77

8.3.8 Tool/work object pointer following fUNCHON ...............ccoooiiiiiiiiiiiii 77

8.4 PrOJeCt CONTIGUIAION .......coooovoii e 78
84,1 RODOE SCICCHION ..........oovo e 78

B2 PTOJECL ... 78

8.4.3 SYNCHIOMIZATION . ......cooo.ooiooioe s 79

844 RESTOTE PIOJECE ... oo 79

845 PIOJECE UPGTAAC ...t 79

8.4.6 SHULAOWI TECOVEIY ...t 79

8.4.7 Predefined ParamELeTS ... ........ccoooviiiiiiieiiiie e 81

8.4.8 Project SWILCH LISt . .........oooo oo 82

8.4.9 Project @XPOTT/AMPOIT .............cooviiviivee oo oo 82

8.5 CUSLOM PIOAUCTION ... 84
85 1 OVEIVICW ..o 84

8.5.2 BASIC OPETALIONS ... 84

8.5.3 Control INETOAUCTION ...........o...oioooooooeo oo 85

8.5.4 Custom production eXPOTT/AMPOTL ..............cooiiiiiiiii oo 91

B0 TASK LISt ... 93
8.6.1 TASK AIIDULES ........coovoooeo e 93

8.6.2 Regular tasks and MOtion taSKS ..........cc..cccoovioiiiioiiicoi o 94

8.6.3 SEMU-STAIC TASK .........ccoov oo 96

8.6.4 TASK MONIEOTIIE ... ...t 98

8.6.5 TaSK @XPOTT/IIMIPOTE ...t 98

8.7 LSt OF VAITADIES ......c.o..oiooo e 100
8.7.1 Variable Naming TULES ... e 100

8.7.2 VATIADIE SCOPE ... 100

873 STOTAZE LY P ... 100

8.7.4 Keywords pre-definitiOn .............ccoo.cooiiiioiioiee e 101

8.7.5 NUMDET SYSTEM COMVETSION ...........voooiivoioieiiisees e 101

8.7.6 Variable deCIaration ................ccco.cooivviiiiioio oo 101

8.7.7 User variable NOLA ...........ccoo.coooviiiii oo 102

8.7.8 Variable LISt OPEIAtION ...........o..oiiiiiioiiiie s 103

B8 POIME LISt ..o 104

xCore Control System User Manuallll



Contents

ROIKALE

881 DVETVICW ... 104

8.8.2 OPETAtION EXAMPIES ... 106

8.8.3 POINt @XPOTL/IMIPOTL ...t 110

L9 PN TISE ..o 1
89T OVETVICW ... 1

8.9.2 OPETAtiON EXAMPIES ... 112

8.9.3 Path @XPOTT/AIMIPOTL ... s 113

810 TO SIZNAL TIST ... 115
BL10.T OVEIVICW ... 15

8.10.2 OPEration EXAMPLES ............iviriiriiiie e 116

8.10.3 1O SIZNAL €XPOT/IIMIPOIE ... s 116

81T USET fTAIME LISE ... 118
BT LT OVETVIBW ... e 118

8.11.2 OPEration EXAMPLES ... 118

8.11.3 User frame eXPOIT/IIMPOTT .........ooviiiieriiieerireeieeeseesess s s s 118

812 TOOL LIS oo 120
BL12.T OVETVIBW ...t e 120

8.12.2 BASIC COMORPL ... 120

8.12.3 OPEration EXAIMPLES ............iviriiiiiiii s 123

8.12.4 TOOL @XPOTL/IMPOTL ... 127

813 WOTK ODJECE TIST ... 129
BL13.T OVETVIBW ...t e 129

8.13.2 Use 0f WOTK ODJECT fTAIME .........cooovviivii s 129

8.13.3 OPEration EXAMPLES ............iiviiririiii e 130

8.13.4 Work 0bject @XPOTT/IMPOTL ...........ioiiviiiiriceriei e 132

8.14 Variable monitoring SEleCtion INLETTACE .............ccoooriiiiiiiriie e 134
BL14.T OVETVIBW ...t e 134

8.14.2 OPEration EXAIMPLES ...........iiviiiriiiii e 134

8.14.3 Monitored variables eXPOrt/IMPOTL.............ccoowiiririiiireees e 136

815 VISION SYSTOIML ... 137
8.16 ADOUL RL PIOZIAIM ... 138
8.16.1 RL program format and SYNEAX ............ccooirriiiiimiiiinnresnsses e 138

8.16.2 RL Program deDUZZINE ...........o.oririviiiiiiiiiiies e 139

8.16.3 DEbUZZING CXAMPIE ..........ovoivieiiiies e 148

O SEHINE vvrrerrersressessersressesssessessesssessesssessessesssessessesssessessessessesasessesssessesssessessesssessessssssessees 150
9.1 Introduction t0 thiS CRAPTET .............cccooiiiviiiiei e 150
0.2 COMEIOIIET SETNES ... 150
0.2.1 BASIC SCLHIES ..........oeee e 150

0.2.2 AQVANCEA SCLHNES ..........ccooooovoo oo 151

9.2.3 AULhOTIZAtION SETHINES ..oooooo. oo 152

0.3 HIMI SELLIES .......cooo oo |54
0.3.1 BASIC SCLHIES ........o.oooo oo 154

9.3.2 Teach Pendant MOME .............cco.o..coiiiiiiiiiiiiiene e 156

0.3.3 RL @AIEOT TG ... 157

9.3.4 QuIcK INSETt COMIMEANA ..............oiiiooo oo 157

9.3.5 General COMMEANA .................cccooiiiiivioiiiies e 158

9.4 USCT IOUD .-ovooooooeeeo e 159
0.5 CAlIDIALION .....cooo oo e 159

v xCore Control System User Manual



Contents

9.5.1 ZTO CAlIDIALION ......ooooo oo 159

0.5.2 SOt CAlIDIALION ......ooooo s 160

9.5.3 FOrce SenSOr CalIDIAtION ..........oooooiiiiiiiiiieiei e 161

9.5.4 20-POINt CAITDTATION ... s 162

9.6 Calibration 0f the DASE fIAMIE ..........cccooovvviiii e 165
9.6 1 IMIANUAL TIUPUL ... 165

9.6.2 SIX-POINt CAIDTALION ........cooii v 166

9.7 Fram@ CAlIDIATION .........coov oo 166
0.7.1 GLODAL 1OO] TIST . ... 166

9.7.2 Global WOTK ODJECE TIST ... 169

9.7.3 GlObal USET frAME LIST ... 172

9.8 DIYNAIMIC SETIMES ..ot 173
9.8.1 Dynamic fEEAfOTWATA ...........ccoo.iioiiiiiiiiiir s 173

9.8.2 DYNAIMIC COMSLIAINE ... 173

9.8.3 VIDTAtION SUPPIESSION .......vvooeoiverieiiiesiiiiesieeesss s 173

9.9 BOAY PATAIMGLETS .......ovvoooiverieievesieec st 174
9.9.1 R PATAIMIETETS ...t st 174

9.9.2 DH PATAIMIELETS ... 175

0.9.3 REAUCLION TALIO ... 176

9.9.4 OVerload COCTIICINE ...........ooiioiiiieicieeii s 176

9.9.5 COUPING COCTIICIONL ...........ooivee e 176

9. 10 MOTION PATAITICLETS .........ocooovoeeeeosea e 176
9.10.1 BaSIC MOLION PATAIMIELETS .........oo.vvvvoeoiveroeieresioiresss s e 176

9.10.2 AQVANCEA SELHNES ..........ooovveiie e 178

9.11 FOTCE CONLIOL PATAIMELEIS .........oooovvooeovecieee s 179
9.11.1 FOICe CONIOL PATAIMIECTELS ..........ovvvooooeoivvei e 179

9.11.2 FOrce control MOGEL..........ccccoiiiiiiiiiiiiiiiioseeie e 179

9.11.3 DIag OPHIMIZALION ... e 180

9.11.4 Drag without end-effector BUtton OPErations ... 180

9.11.5 Force control model deviation threshold SEttng ..., 180

9.11.6 Dual-channel sensor deviation threshold SEttng ... 180

9.12 QUICK AJUSTINIEIIE ... 180
9.13 ELECIONIC NMAMEPIALE ...t 183
9.14 Error code alarm fIIEETINE ... 184
9. 15 CUSTOIM DULIOIIS w...covvvvvveeveeriereeseaieseeseeseeseesesseeseeseeseese st 185
9.15.1 Custom button disable fUNCHION .............cccoooiiiiiiviiiiiii e 185

9.15.2 Custom button - Insert NeXt ROW .............ccccoiiiiiiiiiiiiiiiiiiiossieeeeeieiee e 186

10 COMMUNICAION rrrssanrrsssnsrsssnnssssnnssssanssssansssssnsesssnsssssanssssanssssansssssnsssssnnssssanssssansessannensas 188
10.1 Introduction t0 this CRAPLET ...............ooiiiiiiie e 188
TO.2 SYSTEIM TO ... 188
10.2.1 SYSTEIM INPUL ... 188

10.2.2 SYSTEII OULPUL ... 189

10.3 CrOSS=CONMMECLION ...t 191
LO.3. T OVEIVICW ... 191

10.3.2 CONTIGUIATIONS ... 191

10.4 EXternal COMMUNTCALION ...............ccoov.iiiviiis oo oo 193
TO.A.T OVEIVICW ... 193

10.4.2 CONTIZUIATIONS ..ot 193

xCore Control System User ManualV



Contents

ROIKALE

10.4.3 TNtEractiVe COMUMANGS ............cooiiiivveeiiees e 195

LO.5 BUS AEVICES ... 199
10.5.1 OVEIVIEW OF DUS QEVICES ......ovvoiiviivc e s 199

10.5.2 Bus devices parameter CONTIGUIALION ...........ccoo..iiiiiiiiiiriiirene e 199

LO.0 REGISTET ... 206
10.6.1 OVEIVIEW OF TEZISLETS ...t 206

10.6.2 Register parameter CONTIGUIALION .........c.o..iiiviiireriieieesssee s e e 206

10.6.3 REZISTET TYPC ...t 207

10.6.4 Re@iSter fUNCLION COE ..........oivviiiiiiiesi e 208

10.6.5 RL read/Write regiSter €XAMPLE ..............ccooiriiiiiiiiriiirirrese e 213

10.6.6 Re@ISter reMOLE COMLIOL. ... 214

10.6.7 Register iMpPort @nd @XPOTT ... e e 218

LO.7 TO EVICR ... 220
LO.7.1 OVRIVIEW ... 220

10.7.2 Parameter CONTIGUIALION ............coiivviiiviireic e 220

10.7.3 VIITUAL IO AEVICE ... e 224

10.7.4 Modbus expansion IO eXaAMPLE ... s 226

LO.8 ENA-CITECLOT .. ... 227
109 RCT SIS ..o 228
10,10 XPANET SELLINES ... 229
10.10.1 End-effector Keypad SELLINE ... 229

10.11 Electric gripper and SUCLION CUP ..........coiriviuirieiriireiiieineres s 230
LO.TT.T OVEIVIEW ..o 230
10.11.2 CONTIGUIALIONS ... 230

10.12 SEIIAL POTE SEUMES ...t 233
LO.13 EICOMET ... 234
LO.T4 OPC-UA e 235
LO.TA. T OVEIVICW ... 235
10.14.2 OPEN ANA CLOSE ... 235
L0143 SAFCLY ...t 235
L0144 CULITICALE .....oovvoo e 235
10.14.5 Custom variable CONTIGUIALION ...........ccoovviiiiiiiiis s 236
LO.14.0 EVEIE ..o 236

1] SAFCLY sasurssssansrssansrsssnsssssnnnsssansessansssssnsssssnnssssansssssnsmassnssassnssassanssssnsssssnsssssnnssssanssssannens 238
11.1 Introduction t0 this CRAPLET ..............oiiiiiiiii e 238
11,2 SALELY PASSWOTE ...t 238
T3 JOMIE TIITIIE et 238
T30 HIGIIIGRES oo 238

112302 JOINE POSTEIOM ... 238

112303 JOINE VEIOCTEY ..ot 239

112304 JOINE FOTQUC ..ot 239

T1.305 JOIME POWET ... 240

1104 RODOT TIIMIES .o 240
LLLS VAPTUAL WAL ... 241
L1501 HIGIIIGRES | oo 241

11.6 COLISION AEEECTION ........c.o.o..oe e 241
T1.6.1 HIGIIIGRES . ..o 241

L1602 INOE@S ..o 244

VI

xCore Control System User Manual



Contents

T1.7 SAEFE TEEION ..o 245
L1701 HIIIIGIES e 245

11.7.2 Association of safe region and FEZISET ..o s 247

11.7.3 Safe region retraction fUNCLION ...........ccooviiiiiiiiiiiee e 248

LLL8 TOOL SEHINE ... 251
T1.8.1 TOOI POSILION ..o 251

11.8.2 TOOI OFIEMEALION .........oooooo e 251

11,9 SAFEEY POSTLION ... 252
L9 T HIIIIGIES ..o 252

11.9.2 Association of safety position and TeISET ...............ccooiviiriirriiiniiiiinie e 253

L1110 SAFEtY CRECKSUIM ... 253
LLLTT Sty COMEIOLIET . ... 253
11.11.1 Changes after equipping safety CONrOIIETS ... 254
11.11.2 Safety DO CONTIGUIALION .............coooirvvvecieereceee e 254

12 Process PACKAZE cursssassssssnsrsssnsmsssanssssannsssansmsssnsssssnnssssanssssansenssnsssssnnssssanssssansesssnsssssnnnsss 256
12.1 CONVEYOT DEIt tTACKING ...........ioioioovo e 256
12.2 GENETAL STACKINE ........ccoooo oot 256
2.3 TIAY oot 256
124 PV EYPESCUIIIE ....ccoooo oo 257
12,5 PV ANSETEIIIZ . o....coooo oo 257
. 5 R 258
L30T HIMILOES ..o 258
13.2 CONEEOLIET LOZS ... 258
13.3 OPETATION LOZS ... 259
1304 L0 THMEIIIIE ..o 259
1305 INEEIMAL LOZS ..o 260
13,6 HATAWAIE STATUS ......o...ovvooe s 260
13.7 DAQGROSTIC SEELIIZ ........ooocvvvevoieeeveesiii e 261
13.8 Working condition VETITICAtION ..............ooiiiiiiiviiiiiiiii e 262
13,9 MAINEEIAIICE ... 263
14 OPTIONS wuurrssrrrrrsssssnnnnnnsssssssssssesssnssnssssssssssssssssssssssssnsssssssssssssssssnnsnnnssssssssessssssnnnnnnnnnnnnnn 267
LA T COMIMBCE ... 267
14.2 ADOUL ROKAE . ... 267
14.3 SOTEWATE UPGIAAC ... oo oo 267
14.3.1 CONLrOIET UPEIAAE ... oo 267

14.3.2 Controller DACKUD ...........coooo oo 268

14.3.3 HMI UPZIAAC ..o 268

14.3.4 RESEAIT TODOL .......ooooiei e 268

14.3.5 Erase CONTIGUIATION ..............oooooooooo oo 268

14.3.6 Erase all CONfIGUIAtIONS ............c.oooooooo oo 269

14.3.7 Example of control System Up@rade ... 269

T4 EXPOTE ..o e 270
TS TIMIPOTE ..o e e 270
146 FAl@ IMANAEZET ... oo e 271
T4 7 DRIMOS ... 271
14.7.1 Seven-axis redundant MOTION ... ... 271

14.7.2 OBStACIE @VOIAANCE ...........oor oo 273

xCore Control System User Manual VII



Contents

ROIKALE

14.7.3 COIISION AETECTION ... 274

14.7.4 COMPIIANCE AOIMO ...t 277

15 RL COMMANGS weeerrrrrrssssssssnmnessesssssssssnnnssssssssssssssnmsssssssssssssnsnssssssssssssssnnnnssssssssssssnnnnnnnes 280
I5.1 VATTADIE TYPE ... 280
LS. 1T DN oo 280

LS. 1.2 DOUDLE ..o e 280

L5, 1.3 BOOL ..o 280

IS 14 SEIIMZ e 280

IS 105 AATTAY oo 281

L5100 DYLE ..o e 281

LS. 1.7 CLOCK oo e, 281

15.1.8 IMPLICIt LYPE CONMVEISION ... ... 282

I5. 1.9 CONTAALA ... e e 282
I5.1010 JOIMEEATZET ... 283
IS L 1T LOQA oo 283
L5112 OTIENE .ooooooooocee e, 285
L5113 POS o 286

LS. 1.1 POSE .o 286

IS 1015 TODEATEEL ...t 286
I5.1.10 SIZNALKX .o 288

LS. 1017 SPEEA ..o 288

LS. L 18 00 oo 290
IS.1019 TIIGAALA ..o 291
15,120 WODJ .o e 291

LS. 121 ZOMIC ..o 293
15122 LOTQUEINEO ... 294
I5.1.23 SOCKEISEIVET .......oo. oo e 294
15.1.24 SOCKELCONIL .........oov.ooooooeooeee oo 295
L5125 FCBOXVOL ... 296
15.1.26 FOSPREIEVOL ... 296

IS5 127 IEIUINY ... 296

15.2 Basic variable and STrUCTUIE ... oo oo, 297
15.2.1 ComPOSIHON OF SETUCLUIE ........ccooooooiiov e 297

15.2.2 USE OF SEIUCIUTIE .......o.ooooo oo 297

I5.3 FUNCHON ..o 297
15.3.1 Function definition ... oo 297

15.3.2 FUNCHON CAll ... 299

15.4 COMMEANGS .........oooooo oo 299
15.4.1 Variable tyPe COMVETSION .............ccoiivviiiieesiiee e 299

15.4.2 MOtioN COMMANGS .............o..ooo oo oo 303

15.4.3 TTIZEET COMIMANA .......ooooooie e 310

15.4.4 Force control COMMANAS ... 312

15.4.5 DIag and TEPIAY ......ccoooiviiiie e 323

15.4.6 TO COMMANGS ............oooiiio oo 323

15.4.7 Singularity avoidance COMMANA ... 325

15.4.8 Advanced planning COMMEANG ... 327

15.4.9 Motion record COMMANG ... 336
15.4.10 Communication COMMANAS .......................cooioi oo 338

Vil

xCore Control System User Manual



Contents

15.4.11 LOZIC COMIMANMS ... e 344
15.4.12 HOME COMMEAN ..........ccooooovvvoeoeov oo 350
15.4.13 Math COMMEANG ..............ccoooiiiivoioiieieoee oo 350
154,14 BIt OPETATION .........oovvooooooeevee oo 352
15.4.15 SING OPETATIOIIS ......oovoooooe e 355
L5416 OPETALTOTS ........ooooooivvee e 357
15.4.17 ClOCK COMMANS ........ooooiiiiiieeeieeeiee e 361
15.4.18 Advanced COMMEANGS .............ccooooiiiiiiiiieiiiieeiereee e 361
15.4.19 FUNCION COMMANGS ...........ooivoiii e 373
15.4.20 REISTEr COMIMANGS ...........ovvoiieie e 377
15.4.21 End-effector COMMANS ..............cooooiiiiiiii e 377
15.4.22 INEITUPE COMIMANGS ... 383
15.4.23 Additional axis COMMANG ...............c.coooiiiii oo 383

16 APPENAIX terrrrrrrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssseneeeeeeeeeeeemens 385
16.1 Details 0f USET PEIIMISSION .........cooiiooiiieos e 385
16.2 Introduction of collaborative robot's end-effector handle ... 386
LO.2.1 ER SCIICS ... 386

160.2.2 CR SEIICS ..o 386

16.3 Point position and path teaching (based on the collaborative robot's end-effector handle)........................ 387
16.3.1 Point poSition tEACKING ... 387

16.3.2 Path tEACKINE .......ccooooooo e 387

16.4 OPC-UA RODOUCS MOUECL ..........o..oiiooiiii e 387
16.4.1 MotionDeviCes MOACL ...........cc..ccoivviiiiiioioeeee oo 388

16.4.2 Controllers MOMEL ..............o..ccooviiiiiie oo 389

16.4.3 SATELYSTAES .......cooooooe et 391

16.4.4 CUStOMVATIADIES .........coo..iiioooi e 391

17 TTOUDIESNOOTING 1uuussnnnnnnnnmmnnsnsnnnnnnnssssnsssssssssssssssesemmmemmeeeemeeeeeeeeeaeasaassssssssssssssnssssnnnnnnnnnn 392
17.1 Control SYStem EITOT COCS ... 392
T7.001 1 XXX e 392

1712 B KX oo 409

1713 XXX X oot 448

L7004 52X XXX oot 451

L7015 OX XXX oot 461

xCore Control System User ManuallX






1 Manual Overview

ROIKKALE

1 Manual Overview
1.1 About the Manual

1.2 Target group

Thank you for choosing our ROKAE robot system.

The Manual describes the following instructions for the xCore control system:

Composition and basic operation of the control system

Programming and advanced parameter setting of the control system

Option function introduction of the control system

RL command set

Error code list of the control system

Please read the Manual and other related manuals carefully before installing and using the robot
system.

After reading, keep it properly for future reference.

The Manual is intended for:

®  Operators

° Product technicians
[ ] Service technicians
®  Robot programmers

Please ensure that the above personnel have acquired the knowledge of control system operation and
have received our training.

1.3 How to read the Manual

The Manual includes a separate safety section that must be read through before proceeding with any
installation or maintenance procedures.

1.4 Illustrations in the Manual

1.5 Contact

Due to product upgrades or other reasons, some figures in the Manual may differ from the actual
products. However, the operating procedures are correct.
Also, figures from other models may be used to describe some general information.

For information about the maintenance and repair of the robot, please contact our after-sales
department or the local dealer.
Get the following information ready before contacting us:

® Controller model/serial number
L] Robot model/serial number

(] Software name/version

®  Problems with the system

1.6 Manual reading guide
The Manual is divided into the following chapters.

Chapter Title Content Summary
1 Manual Overview General situation of the Manual.
2 Safety Safety-related matters.
3 Glossary Glossary involved in the Manual.
Basic Knowledge of .
4 Some necessary basic knowledge of robot.
Robot
5 Robot System Stmcture Robot system structure and physical connection of different models.
and Connection
6 HMI Introduction Introduction to the overall layout and functions of HMI.
7 Basic Operation of the Basic operations commonly used in the control system; and demonstration of the most
Control System basic operations of industrial and collaborative robots by examples.
8 Programming Detailed introduction to the use of programming module.
9 Setting Detailed introduction to various settings of the control system.
10 Communication Detailed introduction to communication functionality and usage.
11 Safety Introduction to safety-related functions.
12 Process Package Overview of process package.
13 Log Introduction to log functionality and usage.
14 Options Introduction to option module functionality and usage.
15 RL Commands Detailed introduction to all RL commands.
16 Appendix Details of user permission, and functionality and usage of end-effector handles of
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collaborative models.

17 Troubleshooting

Fault codes, handling list.

1.7 Revision history of the Manual

Version No. Date Main Revision Content
V2.1 2023.11 New manual creation;
V2.2 2024.03 2.2 Added new function descriptions
V3.0 2024.12 3.0 Added new function descriptions
V3.1 2025.07 3.1 Added new function descriptions
V32 2025.12 3.2 Added new function descriptions

1.8 Related manuals

The xCore Control System not only offers impeccable core functionalities, but also encompasses an extensive array of advanced
features. Regarding the extended functions, we provide the following documents. You can contact us if you need them.

Name

Introduction

xCore Control System User Manual

Describe the basic functions of the xCore Control System;

xVision User Manual

Describe the basic functions of xVision;

xCore SDK Android User Manual

Describe the use of xCore-SDK;;

xCore SDK Python User Manual

Describe the use of xCore-SDK;

xCore SDK C++ User Manual

Describe the use of xCore-SDK;

xCore RCI User Manual

Describe the use of RCI,

User Manual for Conveyor Tracking Function

Describe the use of conveyor tracking function;

Tray Process Package User Manual

Describe the use of tray process package;

Stacking Process Package User Manual

Describe the use of stacking process package;

RokaeStudio User Manual

Describe the use of off-line programming software;

PV Typesetting Process Package User Manual

Describe the use of PV typesetting process package;

PV Inserting Process Package User Manual

Describe the use of PV inserting process package;

Profinet User Manual

Describe the use of Profinet bus;

EthernetIP User Manual

Describe the use of EthernetIP bus;

Additional Axis User Manual

Describe the use of additional axes.
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This chapter describes the safety principles and procedures that need to be noted when using the robot.
The contents related to the design and installation of the external safety protection devices of the
robot are not covered in this chapter. You can contact your system integrator to obtain such
information.

2.2 Safety responsibilities

2.3 Safety symbols

2.3.1 Safety level

ROKAE is dedicated to but not liable for providing reliable safety information. Even if all operations
are carried out according to the safe operation instructions, we can not guarantee that our industrial
robots will not cause personal and property losses.

There may be different degrees of danger when operating the robot in accordance with the Manual, so
there will be a special safety symbol in the vicinity of dangerous operation instructions to remind the
user to be careful. The contents include:

An icon that indicates safety level and the corresponding name, such as warning, danger, note, etc.;

A brief description given to illustrate the possible consequences if the operator fails to eliminate the
danger;

The operating instructions on how to eliminate dangers.

Name Explanation
Failure to follow the contents with this sign will cause
DANGER serious or even fatal harm to the personnel, and also

will/may cause serious damage to the robot.

Failure to follow the contents with this sign may cause
Warning serious and even fatal personal injury, and also will cause
great damage to the robot.

It indicates that the current operation may cause an

Electric shock electric shock hazard, which will result in a serious or

R > OB P

hazard .
even fatal injury.
. Failure to follow the contents with this sign may cause
Caution .
personal injury, and also may cause damage to the robot.
It indicates that the components involved in the current
ESD operation are sensitive to static electricity. Failure to
follow the contents with this sign may cause damage to
the components.
Note It is used to prompt some important information or
prerequisites.
Name Explanation
Operators and maintenance personnel who enter the
Squeezing motion range of the robot during debugging, repair,

overhaul, and tool clamping may be injured.

The maintenance personnel have a risk of hand pinching
Hand pinching when approaching belt drive parts during the

maintenance.
Operators and maintenance personnel who enter the
Strike motion range of the robot during debugging, repair,

overhaul, and tool clamping may be seriously injured.

Operators and maintenance personnel who enter the
Friction motion range of the robot during debugging, repair,
overhaul, and tool clamping may be injured.

Operators and maintenance personnel who enter the
motion range of the robot during debugging, repair,
overhaul, and tool clamping may be seriously injured if
tools or work objects are ejected due to loose clamping.

Parts flying out

Z > [>P>s
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Fire Electrical short-circuit and burning wires/devices may
cause fire, which may result in serious injuries.
During the maintenance and repair of the equipment, if
Hot surface maintenance personnel touch the robot's hot surface, they
may be burned.

2.3.2 Hazard description

2.4 Safe stop

There are three ways to stop the robot: STOP 0, STOP 1, and STOP 2.
Safe stop refers to a stop triggered by the safety controller, which only supports STOP 0 and STOP 1,
while STOP 2 can only be triggered by the control system.

As the stop method of the highest safety level, STOP 0 cuts off the power supply
of motors and closes the band-type brakes of all joints immediately after it is
triggered. During the stopping process, the robot is uncontrolled, so it may
deviate from the programmed path after it is stopped.

The safe stop of manual mode belongs to STOP 0.

STOP 0 supports deceleration to a complete stop at maximum capability.

Once STOP 1 is triggered, the control system immediately executes the
deceleration process along the programmed path. Thereafter, whether the robot
comes to a complete stop or not, the safety controller will cut off the power
supply of motors and close the band-type brakes of all joints. Since the stop is
controlled, in most cases, the robot will finally stop on the programmed path.
Therefore, This emergency stop method provides the best protection for nearby
equipment.

The safe stops arising from the opening of the safety gate/safety grating in
automatic mode and pressing of the emergency stop button in automatic mode
are STOP 1.

STOP 1 supports two modes of stopping: deceleration to a complete stop at
maximum capability, and normal planned stopping.

Once STOP 2 is triggered, the control system immediately executes the
deceleration along the programmed path until the robot stops completely. The
power supply of the motors remains on and the band-type brakes are still open,
while the robot stays in the current position.

Stopping the robot through the stop button on the HMI and external signals
trigger the stopping mode STOP 2.

STOP 0

STOP 1

STOP 2

H Note

1. Emergency stop is only used to stop the robot immediately in dangerous circumstances.
Emergency stop shall not be used for normal stops. Otherwise, extra and unnecessary wear may be
caused to the brake and transmission system, which will eventually reduce the robot's service life.

2.5 Safety devices
2.5.1 Emergency stop (E-stop)

Emergency stop buttons are for manually triggering an emergency stop, and most of them are red in
the shape of a mushroom head. In general, a yellow substrate, protective casing, or warning sign is
also attached to the emergency stop button.

The emergency stop button is mechanically locked through the safety lock mechanism when it is
pressed and must be reset through manual release. Most emergency stop buttons are released by
rotation along the rotation direction indicated on the button surface. Additionally, some buttons also
support releasing by upward pulling.
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The enabling device is a special switch with 2 segments of pressing and 3 positions, which is also
called three-position enabling switch (hereinafter referred to as “enabling switch”), and is used to
control the on and off of the power supply of the robot in the manual mode, thus realizing the motion
enabling of the robot. The motor power is powered on only when the enabling switch is pressed and
kept in the middle so that the robot is in a state ready for motion. Releasing or pressing the switch all
the way down will cut off the motor power.

Position 1 (__/5:1[ OFF
A

Tap ﬂ URelease

\

N—

Position 2 t}—l ON Release

e "
Position 3 C[ TJ[ OFF

Note

The yellow button on the Handheld Enabling Device is an enabling switch. When the enabling

switch is pressed and held in the middle position, the power supply of the motor is turned on and

automatically enabled, and the system is in a power-on state, and you can jog the robot or execute

a program. Releasing or pressing the switch all the way down will cut off the motor power and

make the system return to the power-off state.

In order to use the Teach Pendant safely, the following requirements must be observed:

1. The enabling switch shall function properly in any circumstances;

2. The enabling switch shall be released immediately when no robot motion is required during
programming or debugging; and

3. Any person who enters the robot's working space must carry a handheld enabling device to
prevent others from starting the robot without the knowledge of the involved personnel.

A Warning

It is strictly prohibited to use external devices to keep the enabling switch locked or stopped in the
middle position!
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2.6 Safety precautions in various situations
2.6.1 Safety precautions in manual mode

In manual mode, the motion of the robot is under manual control. You can only Jog the robot or
execute a program when the enabling switch is held in the middle position. The manual mode is used
during the programming and debugging of the robot, as well as the commissioning of the workstation.

2.6.1.1 Speed limit in manual mode

The motion velocity of the robot end-effector is limited to less than 250 mm/s in manual mode, that is,
no matter when you Jog the robot or execute a program, regardless of the set velocity in the program,
the maximum motion velocity of the robot end-effector will not exceed 250 mm/s.

2.6.1.2 Bypassing external safety signals

In manual mode, signals of external safety devices such as the safety door and safety grating will be
bypassed, i.e. in manual mode, the system can still perform motor-enabling operations even if the
safety door is opened, and the system will not prompt the safety door opening information for the
convenience of debugging.

2.6.2 Safety precautions in auto mode

The auto mode is used for robot program running during the formal production process. In auto mode,
the enabling switch will be bypassed so that the robot can run automatically without manual
intervention.

2.6.2.1 Activating external safety signals

In auto mode, external safety devices such as the safety door and safety grating will be activated.
When the safety door is opened, the motor power supply will be cut off and the band-type brake will
be closed.

2.6.3 Safety requirements for installation and operation

®  Handling and installation of the robot equipment must be carried out according to the methods
described in the Manual. Otherwise, the robot may fall due to misoperation, thus leading to
personal injury and death or equipment damage.

®  When the robot equipment is put into use for the first time after installation, it is necessary to
run it at low velocity first and then gradually increase the velocity rather than running it at high
velocity from the start.

® By default, program and system variable information is stored in the controller storage device.
In order to prevent data loss caused by accidents, it is recommended that the user makes data
backups regularly.

2.6.4 Safety requirements for debugging

Debugging shall be carried out outside the safeguarded space as much as possible. When debugging
must be carried out inside the safeguarded space, special attention shall be paid to the following
matters:

®  Carefully check the situation inside the safeguarded space and enter into it only after
confirming there is no danger.

Confirm the positions of all debugging personnel inside the safeguarded space.

Confirm the status of the entire system before proceeding with the work.

Make sure that the emergency stop button can be pressed whenever necessary.

Run the robot at low velocity.

When the above debugging is finished, the debugging personnel must stay outside the
safeguarded space.

2.6.5 Safety requirements for maintenance

®  [tis necessary to carefully check the situation in the safeguarded space and confirm that there is
no danger before entering the safeguarded space. The positions of all maintenance personnel in
the safeguarded space shall be confirmed.

®  When the power supply is switched on, some maintenance operations may pose a risk of
electric shock. Therefore, the power supply of the robot equipment and system needs to be cut
off before the maintenance is carried out.

®  During the maintenance, other personnel shall be prevented from switching on the power
supply accidentally.

®  To avoid unnecessary personal injury or adverse impact on the equipment, you shall not place
any part of your body on any part of the robot equipment during the operation.

®  Appropriate lighting shall be provided during the maintenance.

® In case of part replacement, make sure to use parts specified by ROKAE. Otherwise, the robot
equipment may be damaged.

®  Parts removed during the replacement (such as screws) shall be correctly installed back to their
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original positions. If you find the parts not enough or redundant, you need to confirm again and
make sure to install them correctly.

2.6.6 Safe handling on the production line

In most cases, the robot is just a part of the production line. Therefore, robot faults will not only affect
the robot itself, but may also affect the entire production line. Likewise, problems with other parts of
the production line may also affect the robot. For this reason, a fault remedial plan shall be designed
by personnel who are very familiar with the entire production line to improve the safety of the whole
system.

®  Pay attention to other devices that interact with the robot

For example, when a robot needs maintenance, you must first remove it from the production line, as
well as remove other devices interacting with the robot, such as the robot responsible for feeding
materials to the above robot.

®  Pay attention to other running devices around the robot

For example, robots on the production line need to grab work objects from the conveyor belt.
Therefore, when a robot fails, in order to guarantee uninterrupted production, the conveyor belt may
keep running while the robot is being repaired. The robot maintenance personnel must pay extra
attention to safety, give advance consideration to the risks that might arise from the running conveyor
belt, and develop detailed safety measures for working in such an environment.

2.6.7 Safe handling of fire

It is required to keep calm when a fire hazard is imminent or has not yet begun to spread. You can use
on-site fire-extinguishing devices to put out the flame. It is strictly prohibited to use water to put out a
fire caused by a short-circuit fault.

A Warning

The fire-extinguishing devices in the working space of the robot shall be self-prepared by the user,
and the user shall choose appropriate fire-extinguishing devices according to the actual situation.

If the fire has spread and is beyond control, the workers on the site shall notify other workers
immediately to give up their personal belongings and evacuate immediately through emergency exits
rather than try to put out the fire. DO NOT use the elevators, and be sure to inform the fire brigade
during evacuation. If one person's clothing catches fire, ask him/her not to run but to lie flat on the
ground immediately, and put out the fire using clothes or other suitable items and methods.

2.6.8 Safe handling of electric shock

When someone gets an electric shock, do not panic and cut off the power supply immediately.
Appropriate methods and measures shall be adopted without hesitation according to specific site
conditions. Generally, there are several methods and measures as follows:

1. If the power switch or button is very near to the point of the electric shock, it shall be switched
off at once to cut off the power supply.

2. Ifthe power switch or button is far away from the point of the electric shock, it is recommended
to use insulated pliers or an axe, knife, and shovel with a dry wooden handle to cut off the live
wire on the mains side (power supply side), and the cut wire must not contact with the human
body.

3. If the wire is over or under the body of the victim, it is suggested to use a dry stick, board,
bamboo pole, or other tools with an insulated handle (by gripping the insulated handle) to
remove the wire. No metal bar or wet object shall be used to prevent the rescuer from also
getting an electric shock.

Handling of the victim after separation from the power source

1. If the victim is conscious, make him/her lie on the back, keep a close watch over him/her, and
let him/her not stand or walk for the time being.

2. If the victim is confused, make him/her lie on the back to keep the airways open, and call the
victim or pat him/her on the shoulder at an interval of 5 seconds to judge if he/she loses
consciousness completely. Do not call the victim by shaking his/her head. Meanwhile, contact
the hospital as soon as possible.

3. If'the victim loses consciousness, confirm his/her respiratory conditions and heartbeat within 10
seconds. If neither breath nor arterial pulse is sensed, the victim may have a cardiac arrest and
shall be given immediate first aid treatment by cardiopulmonary resuscitation.
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3 Glossary

This chapter briefly introduces some terms used in the Manual.

Glossary Definition
A host computer software of ROKAE xCore Control System, with functions such as robot motion control,
RobotAssist programming, parameter configuration, and status monitoring, can run on such devices as xPad2 Teach
Pendant and PC.
HMI Human Machine Interface.
HMID Human Machine Interface Device.
RC Robot Controller.
RCI Rokae Control Interface, external control interface for ROKAE robots, with real-time underlying control
supported.
Software Development Kit, which will gradually replace RCI to realize underlying control of robots
SDK
through C++ and other languages.
. A management collection of programs, tasks, and other objects that control the operation of the robot; data
Project . . . .
objects of a project can be exported and reused in other projects or robots.
Task In xCore, it is as it suggests.
Module In xCore, we refer it to as program module.
It is the angle between the arm plane and the reference plane. The arm plane refers to the plane formed by
Elbow the robot's lower arm and upper arm, and the reference plane refers to the arm plane formed when the
three axes are set to zero and the end-effector reaches the predefined pose.
RL Rokae Robot Language. It provides various commands to assist the robot in building projects.
xPad2 Teach Pendant.
RSC Robot Safety Controller.
JOG Inching.

Null-space motion

For robots with redundant degrees of freedom, null-space motion can be utilized to move the robot's joints
while keeping the end-effector stationary.

PERS variable

Persistent variable: During the execution of a program, if the value of this type of variable changes, the
variable will be automatically amended from the initial value to the current value, thus achieving the
effect of "Persistent" storage.
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4 Basic Knowledge of Robot

4.1 Introduction to this chapter

This chapter introduces the basic knowledge of the robot. Familiarity with the contents of this chapter
will help to better understand and master the use of the control system and robot.

4.2 Frame

Any object (tool, work object, etc.) in space has six degrees of freedom (DOF): three translational
degrees of freedom and three rotational degrees of freedom. The three translational degrees of
freedom constitute the position; the three rotational degrees of freedom constitute the orientation; and
these six degrees of freedom are collectively referred to as pose. The pose of an object can be
described by the frame attached to it, generally using the Cartesian frame (hereinafter referred to as
the "frame").

The robot is a mechanism with multiple degrees of freedom. Its typical operation mode is to use a tool
attached to the flange to execute the movements relative to external work objects. This mode of
operation can be described through the frame and its relative motion.

The frames currently used in the xCore system are shown below:

No. Frame Meaning

Defined in the center of the robot flange;

The flange frame is defined relative to the base frame;

Defined at the end of the tool,

When the tool is a handheld tool (ordinary tool), the tool frame is
defined relative to the flange frame; and when the tool is an external
tool, the tool frame is defined relative to the user frame;

Defined in the center of the robot base;

The base frame is defined relative to the world frame.

C Base frame Note: If the robot is not installed in the default way, such as upside-
down or slanted installation, the base frame needs to be calibrated
first;

Defined in the work object;

When the work object is an external work object (ordinary work
object), the work object frame is defined relative to the user frame;
and when the work object is a handheld work object, the work object
frame is defined relative to the flange frame;

The user frame is used as a reference when defining the work object
E User frame frame, and it cannot be used separately;

The user frame is defined relative to the world frame;

The world frame is generally used as the reference frame and has no
specific position. When a single robot is installed normally, it
coincides with the robot base frame by default; and when multiple
robots or external devices are involved in collaboration, the
unification of motion reference can be achieved by unifying their
world frames into a same frame;

A Flange frame

B Tool frame

Work object
frame

F World frame
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There are a few special poses in the robot's working space that the robot can arrive at using a myriad
of different joint configurations. Such poses are called singularities. Singularities may cause problems
to the control system when calculating joint angles based on Cartesian space pose.

There are no singularity problems when the robot performs joint motion.

When the robot executes a Cartesian space trajectory near a singular point, the speed of some joints
may be very fast, potentially leading to an error report and subsequent cessation of the robot's

operation.

4.3.1 Typical singular positions of robots

Robots with different configurations have different singular positions. Typical singular positions of
some robot configurations are described below.

4.3.1.1 Singular position of the six-axis industrial robot

Singularity Configuration Explanation
! Wrist Center
Rotation Axis 1
When the
Shoulder Z‘;E’l‘t)etrs e
singularity located on the
Axis 1.
- - X
Axis 5 angle is 0
When the Axis
Wrist ,‘a‘\"\i\ Axis 4 and Axis 6 coincide | 4 and Axis 6
singularity ‘r/ =) / coincide (Axis
;\((Q‘ 5 angle is 0).
When the wrist
center, Rotation
Elbow Axis 2, and
singularity Rotation Axis 3
are in a straight
line.

4.3.1.2 Singular position of ER PRO collaborative robot

10
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The singularity of ER RPO collaborative robot can be divided into the following cases:

Singularity

Configuration

Explanation

Axis 2
singularity

53 W

—_— !
—_—
"

%

When the angle of Axis 2 is
equal to 0°, the robot is unable to
distinguish between the angles of
Axis 1 and Axis 3 when solving
the inverse kinematics.

Axis 4
singularity

When the angle of Axis 4 is 0°,
the robot is restricted to move in
the direction parallel to Axis 3 or
5. This singularity causes the
robot to lose one degree of
freedom at the root of the wrist
(the root of the wrist is unable to
move along the axis of the arm).
In this case, the Axis 3 and Axis
5 positions cannot be obtained
through inverse kinematics.

Axis 6
singularity

“§) W, W

When the robot's angle of Axis 6
is equal to 0°, the robot is unable
to distinguish between the angles
of Axis 5 and Axis 7 when
solving the inverse kinematics.

Wrist center
singularity

When the wrist center is directly
above Axis 1, the robot cannot
accurately determine the Axis 1
angle when solving the inverse
solution.

4.3.2 Singularity avoidance

The singularity problems stem from the robot configuration and cannot be completely avoided. In
practical task programming, if the robot must pass through the vicinity of the singularities, it can be
considered to reduce some constraints (such as orientation or path accuracy) to make the robot pass

through the singularities smoothly.
xCore Control System also provides a variety of singularity avoidance methods:

Before enabling the singularity avoidance method, it is necessary to move the robot's Axis 4 to 0°
or £180°. After this singularity avoidance method is activated, the robot will keep Axis 4

Method I Lé)ﬁ(snf immobile, and perform orientation interpolation in a specialized manner on the premise of
& ensuring the accurate TCP position. You can refer to the sections of RL command
SingAreal.ockAxis4 on/off and jog mode.
Cartesian After this singularity avoidance method is enabled, the wrist-type singularities can be passed
Method 11 Sacrifice through by changing the morphology of the robot. Note: With this function, the wrist morphology
Orientation | of the robot during motion may differ from that taught during teaching (not only at the teaching
Interpolation | points where singularities are traversed, but also potentially at subsequent teaching points).
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After this singularity avoidance method is enabled, the control system will perform singularity
detection on the subsequent Cartesian trajectories until this function is turned off.

For Cartesian trajectories that do not contain singularities, the robot moves along the ordinary
trajectory. When a Cartesian trajectory contains a singularity, the control system detects it and
splits the original trajectory popi into three segments: POPcutl, PcutlPcut2, and Pcut2P1. The
segments POPcutl and Pcut2P1 continue to follow the original trajectory and undergo Cartesian
interpolation, while the segment Pcut1Pcut2 adopts joint space interpolation to navigate around
the singularity. The three trajectory segments are smoothly transitioned using a turning zone, as
shown in the following figure.

. ) p
Method | Joint Space Peinguter !
111 Interpolation P
0
Psingular Pl
/—/
PO PcutZ
Pcutl
Singularity avoidance: Schematic diagram of joint space trajectory
interpolation
For specific use, you can refer to the RL command SingAreaJointWay.
Note:
®  Near singularities, the movement amplitude of a robot's joints tends to be significant. Therefore,
you need to confirm whether it is necessary to use a singularity avoidance command. It is
preferred to avoid singularities by altering the trajectory points.
®  When using a singularity avoidance command, it is recommended to first confirm that the
robot's trajectory with the singularity avoidance command enabled satisfies the operational
requirements before performing the official operation.
®  Near singularities, the movement amplitude of a robot's joints tends to be significant, so you
need to confirm the surrounding environment before using it.
® In view of the above reasons, if the robot operating point or program run logic is affected by
external signals, it is recommended to carefully confirm the program logic and trajectory before
use.
The specific characteristics of the above three singularity avoidance methods are as follows:
Mode and Al ki Cartesian Sacrlﬁce. Orientation et S in el
Feature Interpolation
. . N 1._ 1113xfterhenablmghthls command, th}el ﬁobot I. The sections of the trajectory
1. Before enabling this command, itis | Wil change the ‘WHSt MOIPROIOBY, | yefore and after the singularity adopt
. . resulting in a change in the tool orientation | . . .
necessary to move the robot's Axis 4 . . . joint interpolation (MoveAbslJ) for
to allow passage through trajectories with - -

. 0 0° or £180° N . movement, while the remaining
Motion ) wrist singularities. sections retain the original Cartesian
feature 2. After this command is enabled, the | 2. The wrist morphology during motion . \ &

) ; ) . Ffer fi the taucht | trajectory's movement method. A
robot keeps Axis 4 immobile for | May sometimes differ from ¢ taug turning zone is used for a smooth
. morphology, not only at the teaching points .S
subsequent motion commands. . e transition between the above two
where singularities are traversed, but also
. . - movement methods.
potentially at subsequent teaching points.
1. Position trajectory remains . X .
haneed 1. Position trajectory remains unchanged.
i unchanged. . . .
Trajectory g. . . . . 2. Orientation interpolation method is L. PO_SItlon.traject_ory 1 a_ltered.
form change | 2. Special orientation interpolation ltered 2. Orientation trajectory is altered.
altered.
methods are employed.
Reachability The robot's workspace is partially
reachable. Specifically, partial target | The robot's workspace is partially | The robot's entire workspace is
of target . .
oints points are reachable when the Axis 4 | reachable. reachable.
P is set at 0° or +180°.
1. Generating turning zones between | 1. Generating turning zones between
similar trajectories is supported, | similar  trajectories is supported,
specifically, between the motion | specifically,  between  the  motion
trajectories when SingArealockAxis4 | trajectories when SingAreaWrist is on and . . R
. doff SineA istd is off Generating turning zones is supported
Turni 15 on and Ot ingAreaWrist4 is off. between  singularity  avoidance
ur;untg ZOMC | 5 Generating turning zones between | 2. For different types of trajectories, trajectories, as well as between
eature - . . : .
different types of trajectories is not | generating turning zones is supported | singularity avoidance trajectories and
supported, that is, generating turning | between joint space trajectories and ordinary trajectories.
zones 1is not supported between | singularity avoidance trajectories, while
motion trajectories that precede or | generating turning zones is not supported
follow the activation of the | between Cartesian space trajectories and
12 xCore Control System User Manual
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SingArealLockAxis4 on/off command. | singularity avoidance trajectories.

The lookahead mechanism is
interrupted. Specifically, the
SingArealockAxis4 on/off serves as a
blocking command, and the control
system will only continue to parse
singularity avoidance commands after
the robot has completed the trajectory
preceding the activation of the
SingArealockAxis4 on command.
Similarly, the control system will
resume parsing subsequent commands
only after the robot has executed the
motion command preceding the
activation of the SingAreal.ockAxis4
off command.

Lookahead
feature

The lookahead mechanism is not | The lookahead mechanism is not
interrupted. interrupted.

Not mandatory. After this singularity
avoidance is enabled, the control
system automatically detects whether
there are singularities in each
Cartesian motion trajectory. The
trajectory  that only  contains
singularities will adopt special forms
of interpolation, while the trajectory
that does not contain singularities still
employs the motion form of ordinary
trajectories for interpolation.

Note: The calculation amount of the
control system will increase after this
function is enabled, so this function is
not enabled generally unless
necessary.

Mandatory. After the sacrifice orientation
singularity avoidance is enabled, all
Cartesian ~ motion commands are
interpolated by the special interpolation
form corresponding to the locked axis until
the sacrifice orientation singularity
avoidance function is turned off.

Mandatory. After the axis locking, all
Whether the | Cartesian motion commands are
singularity interpolated by the special
avoidance is | interpolation form corresponding to
mandatory the locked axis until the axis locking
function is turned off.

1. The trajectory where the flange . i
Do not mind the position accuracy

remains parallel to the base or moves | Do not mind the orientation accuracy of . .
and  orientation  accuracy  of

trajectories, nor how the robot reaches the

target points, only pursuing the ability to trajectories, nor how  the robot
scenarios 2. During the robot's movement, it is eet p » ON'y pursuing reaches the target points, only
reach the Cartesian position of the target

permissible to keep Axis 4 immobile, | points. pu_rsuing the ability to reach the target
points.

Applicable along the z-axis of the base.

such as stacking.

Industrial standard six-axis series

Supported . Industrial standard six-axis series (XB, NB | Industrial standard six-axis series
model (CX}lUiS}I;I B model), collaborative xMate model), collaborative xMate CR/SR (XB, NB model)
Whether Jog Supported Not supported Not supported

is supported

4.4 Turning zone

The motion of a robot typically involves sequentially executing multiple trajectories programmed and
set by the user. Usually, these trajectories are not smoothly connected, and there are various "spikes"
between them. The presence of these "spikes" forces the robot to first stop at the end of a trajectory
before starting the next trajectory. To enable continuous motion between trajectories, it is necessary to
eliminate such "spikes", and different trajectories can be smoothly connected by generating turning
zones. See the following figure:

Turning Radius

Turning Zone Programmed Target Point

Start Point of Turning Zone Path

The turning zone type includes Cartesian space turning zone and joint space turning zone. For the
detailed definition and specific parameters of the turning zone, please refer to the section below, "RL
Command"-"zone".
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4.5 Lookahead mechanism

4.6 Force control

Lookahead means that the control system handles the subsequent program commands in advance

when the robot is executing the current command during robot movement.

The introduction of the lookahead mechanism can be advantageous in the following aspects:

®  Obtain the speed of the front trajectory, the acceleration requirements, and the constraints of the
robot itself, so as to plan the control strategy for optimal performance;

®  Plan the turning trajectory of the turning zone according to the settings of the programmed
turning zone;

®  Acquire an abnormal state near the soft limit/boundary and singular points, etc., so that it can be
handled in advance;

For a more detailed introduction to the lookahead mechanism, refer to the section below,

"Programming"-"About RL program"-" RL program debugging".

4.6.1 Introduction to force control

The robot force control is a process of interaction between the robot end-effector and forces in the
external environment. During non-contact robot motion control, only the position control process
(velocity and accuracy) is considered. When there is contact with the environment, pure position
control requires very high accuracy of the robot and the environment to avoid damage to the robot
and the environment caused by contact forces resulting from positional deviations.

Unlike pure position control, robot force control introduces a force/torque feedback loop when
interacting with the environment. The loop is used to change the motion characteristics of the robot,
which enables dynamic interaction with the external environment. When there is deviation or
uncertainty between the robot and the external environment, the force control will intelligently adjust
the preset position trajectory to eliminate the internal force caused by the position deviation and
ensure a smooth and safe interaction process

4.6.2 Impedance control

Compared with traditional industrial robots, xMate collaborative robot is equipped with torque
sensors in its joints, which enable it to sense joint torque precisely. The joint torque information
allows the xMate collaborative robot to achieve force control through impedance, making the robot
have compliant interactive behaviors. This means the interaction between the robot and the
environment is like a virtual spring stiffness and damping system. At this point, the robot is sensitive
to external forces, which can cause the robot to deviate from a predetermined trajectory. When the
external forces disappear, the robot can rebound to some extent.

A.x K Fexf

o

Py

es

In the process of impedance motion, the actual position of the robot will deviate from the desired
position when affected by the external forces in the environment. The deviation depends on the
impedance stiffness and the external forces, and it can be calculated through the ratio between the
external force and the impedance stiffness. As shown above, in the impedance control mode, with
impedance stiffness set to K and under the action of external force Fext, the robot's current position
Pcur will deviate from the desired position Pdes, and the position deviation is Ax. The impedance
force caused by this deviation and the external force will eventually reach an equilibrium.

The impedance stiffness in each direction can be set individually, and the impedance force in each
direction is the product of the impedance stiffness and the position deviation in this direction. The
impedance forces in all directions are ultimately combined to form the total impedance force. In the
figure below, the robot's current position Pcur deviates from the desired position Pdes due to the
action of external forces in the impedance mode. In the X and Y directions, the deviations are Axand

14
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Ay, the impedance stiffnesses are Kx and Ky, and the impedance forces are Fx and Fy, respectively.
The total impedance force F = Fx + Fy.

4.6.3 Force control search

When assembling work objects, humans can feel the change in force by hand. If an obstruction (a
work object is stuck) is detected, humans will try shaking to ensure a smooth installation. Force
control allows the robot to do the same thing, i.e. overlay. The robot supports sine overlay rotating
around an axis and Lissajous overlay within a plane. Overlay is an additional movement
superimposed on the robot's predetermined motion. Overlay allows the robot to exhibit a certain
degree of shake, enabling it to better overcome obstacles during assembly.

Below is a sine overlay:

I | Desired trajectory ’ Actual trajectory (desired trajectory +
overlay)
3 | Overlay amplitude 4 | Overlay period

Lissajous overlay refers to the application of sine search motions in two perpendicular directions
within a plane, and the frequencies of the two overlays are often proportional. For example, below
shows the Lissajous overlay in the XY plane, where the frequency ratio of x- and y-direction overlay
are 2:1. The center point Pstart is the desired pose, Xamp is the amplitude of the x-direction overlay,
and Yamp is the amplitude of the y-direction overlay.

start

anp

Y ¥

amp

4.6.4 Force control application

The application scenarios of force control for industrial robots can roughly be divided into two
categories: constant force tracking and force-controlled assembly.

4.6.4.1 Constant force tracking

Below is a constant force tracking scenario. The robot ensures a constant contact force Fdes with the
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surface, while the robot can conform to the surface curve. Main applications of constant force
tracking include grinding and deburring.

= 2
’F 7, des ) 9 des F des

4.6.4.2 Force-controlled assembly

If pure position control is used during the assembly, the robot may easily collide with the work object
due to position and modeling errors, which can cause damage to the work object or the robot. But
with force control, the robot will try to overlay (shake) to overcome the obstruction when it senses an
external force over the limit (work object jamming), thus allowing smooth work object installation.
As shown below, the position control on the left results in a collision during assembly, while the force
control on the right pushes the robot into the assembly hole through the desired force Fdes, and the
jamming is prevented through overlay Foverlay.
i
| H

i
¢
F overlay I f v

F

des
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5 Robot System Structure and Connection
5.1 Introduction to this chapter

ROKAE has several series of robots. This chapter mainly introduces the system structure and
connection mode of different series of robots to deepen users' understanding of robot systems.
Users can optionally read the contents of this chapter based on the model they use.

5.2 Control system structure

xCore control system is based on CS architecture, including HMI software (RobotAssist) and
controller software RC.

User's APP

Controller software : .
RC : SDK/RCI

i Ethernet

Ethernet

T . EtherCAT |

o

- . H
Control System Components

5.2.1 xPad2 Teach Pendant introduction

The buttons and their functions of xPad2 Teach Pendant are described below.

Emergency stop button;
Touch screen,;

®©
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Physical buttons;

USB drive interface;

Connecting cable, for connecting with control cabinet or robot;
Three-position enabling switch;

@O®®

5.3 Industrial robot system composition

This chapter mainly introduces the structure, wiring, and power-on start-up methods of industrial
robots. There may be certain differences in the robot body and control cabinet depending on the
robot's specific model. For more information, please refer to the XBC5 Series Controller (xCore
System) Product Manual.

The main structure and wiring relations of an industrial robot system are shown in the figure below,
mainly including: robot body, Teach Pendant, control cabinet, relay cable, and power cord.

Robot body;
Teaching pendant;

5
)
&)
(@ |Power cable;
@
©)

Control cabinet;
Connecting cable, for connecting with control cabinet or robot;

5.3.1 XBCS series controller introduction
XBCS series control cabinets include three models: XBC5, XBC5-E, XBC5-M.

Taking XBC5-M as an example, the main components and functions of the cabinet are briefly
introduced, to which other models are similar‘ in components and functions.

Security/Universal IO wiring terminals;

Network interface: including debugging interface, EtherCAT expansion network
interface, and visual interface;

Emergency stop switch: Used to control the motor's band-type brake in case of
emergency;

Power switch: Used to control the startup & shutdown of the robot;

Teach Pendant wiring port: Used to connect xPad2;

@Bl @ e |
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5.3.2 XBC5-M controller wiring, power-on, and start-up

ROIKKALE

Step

Graphical Representation

Explanation

1. Connect the robot
body with the
controller through the
relay cable;

As there is a difference
between the two ends of
the relay cable's heavy-
duty connector, please
confirm before
connecting.

2. Connect the Teach
Pendant with the
controller according
to the figure;

3. Connect the power
cord with the
controller;

The interface of the
power cord on the side of
the controller is designed
with a buckle.
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After the power cord is
powered on and the
POWER button is
pressed, the xPad2 Teach
Pendant will
automatically start up.

4. Start up the control
cabinet after powering
it on.

Robot body side loading plug;
Trunk side load plug;
Control cabinet side load plug;

Trunk side load plug;

Control cabinet side teaching pendant connection port;
Teach pendant side connection port;

Control cabinet side power cord connection port;
Power cord side connection port;

Power button,;

O®QGO®®EE

5.3.3 XBCS controller wiring, power-on, and start-up

Step Graphical Representation Explanation

The power cord
and relay cable on
the controller side
are designed as
integrated  units
respectively,

eliminating the
need for additional
installation.

1. Connect the robot
body with the controller
through the relay cable;

2. Connect the Teach
Pendant with the
controller according to
the figure;
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After the power
cord is powered on
and the POWER
button is pressed,
the xPad2 Teach

3. Start up the control
cabinet after powering it
on.

Pendant will
automatically start
up.

(O |Robot body side loading plug;

®) | Trunk side load plug;

(® |Teach pendant side connection port;

@ | Power button;

5.3.4 XBCS5-E controller wiring, power-on, and start-up
Step Graphical Representation Explanation

The power cord
and relay cable on
the controller side
are designed as
integrated  units
respectively,

eliminating the
need for additional
installation.

1. Connect the
robot body with
the  controller
through the
relay cable;

2. Connect the
Teach Pendant

with the
controller
according to the
figure;
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After the power
cord is powered on
and the POWER
button is pressed,
the xPad2 Teach

3. Start up the
control cabinet
after powering it

on. Pendant will
automatically start
up.

5.4 Collaborative robot system composition
5.4.1 ER and ER PRO

ER and ER PRO series are designed without a controller, and their system composition is shown in
the figure below.
Attention: ER series robots do not support xPad2 Teach Pendant.

)
5

(O |Robot body;

(@ |Handheld enable;

(@ |Power cable;

@ | Transformer;

® | Connecting cable, for connecting with control cabinet or robot;

For ER series robots, you can refer to the following steps for connection and power-on.
Step Graphical Representation Explanation

1. Connect the robot body with
the power adapter through the
relay cable;
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2. Connect the handheld
enabling device.

3. Connect the power cord.

As ER series robots
do not  support
connecting Teach
Pendant, please
connect via PC. See
below for details.

4. Connect HMI.

5. Connect the power supply,
and press the power adapter
[switch] and the robot body
power supply [switch] in
sequence.
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Power adapter side trunk port;

Robot body side trunk line port;

Handheld enable port on the side of the robot body;
Power cord port on power adapter side;

Network cable port;

Power adapter switch;

Robot body switch;

Q®O®®EE

5.4.2 CR and SR

CR and SR series collaborative robots are designed without a controller, and their system composition
is shown in the figure below.

-

Robot body;
Teaching pendant;

Power cable;

Transformer;

o®e®el @

Connecting cable, for connecting with control cabinet or robot;

For CR series robots, you can refer to the following steps for connection and power-on. SR series is
similar to CR series in connection and power-on.
Step Graphical Representation Explanation

1. Connect the robot body
with the power adapter
through the relay cable;
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2. Connect the Teach
Pendant;

3. Connect the power cord;

4. Connect the power
supply, and press the power
adapter [switch] and the
robot body power supply
[switch] in sequence.

After the robot is started
up, the Teach Pendant will
be automatically started

up.

Power adapter side trunk port;

Robot body side trunk line port;

Handheld enable port on the side of the robot body;

Power cord port on power adapter side;

Power adapter switch;

@O®®EE

Robot body switch;
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5.43 CR-C and SR-C

CR and SR series collaborative robots are designed with a controller, and their system composition is
shown in the figure below.

Robot body;
Teaching pendant;
Power cable;

Control cabinet;
Connecting cable, for connecting with control cabinet or robot;

QO®® O

5.4.3.1 SR-C controller and its wiring, power-on and start-up

Security/Universal IO wiring terminals;

Network interface: including debugging interface and visual interface;
POWER switch: Used to control the power on/off state of the robot;
Teach Pendant wiring port: used to connect xPad?2.

®OEO

Step Graphical Representation Explanation

DCOUTPUT . .
As there is a difference

between the two ends
of the relay cable's
heavy-duty connector,
please confirm before
connecting.

1. Connect the robot body with
the controller through the relay
cable;
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Trunk robot side port".
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2. Connect the Teach Pendant
with the controller according to
the figure;

3. Connect the power cord with
the controller;

The interface of the
power cord on the side
of the controller is
designed  with a
buckle.

4. Start up the control cabinet
after powering it on.

After the power cord is
powered on and the
POWER button is
pressed, the xPad2
Teach Pendant will
automatically start up.

B ... ..l
Security/Universal IO wiring terminals;
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Realy cable interface: Used to connect the robot and controller;

@®

Teach Pendant wiring port: Used to connect xPad2

28
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Step Graphical Representation

Explanation

1. Connect the robot body with the
controller through the relay cable;

Note that the CR-C series
controller has two relay
cables: relay power cord
and relay signal cable.

2. Connect the Teach Pendant with
the controller according to the
figure;

3. Connect the power cord with the
controller;

The interface of the
power cord on the side of
the controller is designed
with a buckle.

4. Start up the control cabinet after
powering it on.

After the power cord is
powered on and the
POWER  button is
pressed, the xPad2 Teach
Pendant will
automatically start up.

Robot side relay power cord port;

Robot side relay signal line interface;

Control cabinet side relay signal line port;

Control cabinet side relay power cord port;

Control cabinet side teaching pendant port;

Control cabinet side power cord port;

QBO®®EE

Power switch;
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5.5 HMI and robot connection

Robot Assist, as the host computer software of the robot, can run on PC, xPad2, and other devices.
You can connect the device where the Robot Assist software is located and the robot to the same
LAN (local area network) and establish a connection with the connected robot by robot detection,
manually entering the controller service address, etc.

5.5.1 xPad2 and robot connection

For the use of the Teach Pendant xPad2, the default network segment of the Teach Pendant is
192.168.1.X. You need to first modify the IP address of the Teach Pendant to be in the same network
segment as the robot body, and then connect the xPad2 to the corresponding port of the robot;

5.5.1.1 Hardware connection

5.5.1.2 Connection configuration

Model Introduction Picture

The xMate CR series robot
CR xPad2 wiring port is located
at the base.

The xMate CR-C series robot
xPad2 wiring port is located
on the upper part of the
control cabinet.

CR-C

The xMate SR series robot
SR xPad2 wiring port is located
at the base.

SR special controller (need to

SR-C add an adapter)

The XBCS5 series controller
xPad2 wiring port is located
at the bottom of the
controller.

XBC5
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XBC5- controller xPad2 wiring port
M is located at the bottom of the

The XBC5-M series

controller.

XBC5-E

The XBC5-E series controller
xPad2 wiring port is located

at the bottom of the
controller.

After the hardware connection is completed and the robot is started up, xPad2 will be automatically
started up and start its built-in Robot Assist software.

5.5.2 PC and robot connection

RobotAssist software can run on the PC, and then the PC can be connected with the robot or

controller.

5.5.2.1 Hardware connection

5.5.2.2 One-to-one HMI and robot connection

When using a PC on which Robot Assist is running to debug a robot, the PC can be directly
connected to the robot via network cable (table+illustration concretization);

Model

Introduction

Picture

ER/ER PRO

The xMate ER series cobot
features two Ethernet interfaces
on the base. The J2 port defaults
to the fixed IP address of
192.168.0.160.

CR

The xMate CR series cobot
features only one Ethernet
interface J1 (standard
configuration) on the base,
which defaults to the fixed IP
address of 192.168.2.160.

CR-C

xMate CR has a controller
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SR xMate SR (J2 network interface)
The xMate SR-C debugging
SR-C network interface is LAN2,

whose default IP address is

192.168. 0.160;

There are four Ethernet

interfaces from left to right on

the controller, which are:

®  Debugging network
interface, whose default
configuration is the fixed
IP address of
192.168.0.160;

® EtherCAT device

XBC5/XBC expansion network
SE interface, used for slave _

station extension; S

® Visual network interface, i :
for connecting industrial
cameras, whose default
configuration is the fixed
IP address of
192.168.2.160;

® Bus extension network
interface (optional).

LAN?2 is the debugging network

interface of the XBC5 M

XBCSM controller, and its IP address
defaults to 192.168.0.160;

5.5.2.3 One-to-multiple HMI and robot connection

When switching between multiple robots, these robots can be connected to the same LAN, and the PC
on which Robot Assist is running will detect the robots available for connection on the same network
segment;

5.5.2.4 Wireless connection

For scenarios where a wired connection is not convenient (such as on AGVs), the robot can be
connected to a wireless router via the reserved network interface (the network interface on the xMate
cobot base; and the visual/debugging network interface of industrial robot controller) on the robot
controller and then to the HMID wirelessly.

5.5.2.5 Connection configuration
5.5.2.6 Direct cable connection

Both the robot base and the controller feature one network interface that defaults as the debugging
network interface with the fixed IP address of 192.168.0.160. This IP address is the same for all
robots and is not recommended to be modified arbitrarily. The PC on which Robot Assist is running
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can be connected to the network interface directly via a network cable to control the robot.

5.5.2.7 External network interface connection

5.5.2.7.1

External network interface connection supports two types of settings: obtain an IP address
automatically or assign a static IP address.

Obtain an IP address automatically — After the network interface J1 of cobots or the visual network
interface of industrial robots is set to DHCP mode, and the robot is connected via the network
interface to a router with DHCP, which automatically assigns an IP address to the robot, the robot can
then be detected and connected via robot detection.

Assign a static [P address — After the network interface J1 of cobots or the vision network interface
of industrial robots is set to the IP address in the required network segment, and the robot is
connected via the network interface to a router, the robot can be visited and controlled via the robot's
IP address.

Direct cable connection of devices such as PC

Both the robot base and the controller feature one network interface that defaults as the debugging
network interface with the fixed IP address of 192.168.0.160. This IP address is the same for all
robots and is not recommended to be modified arbitrarily. The PC on which Robot Assist is running
can be connected to the network interface directly via a network cable to control the robot.

When using a mobile device such as a PC to connect to a robot, it is necessary to ensure that the LAN
port address of the mobile device is in the same network segment as the robot. Regarding the
modification method of PC (winl1) static IP and robot (CR series) connection, you can refer to the
following process steps:

Step

Graphical Representation Explanation

1. Network cable and robot
connection. One end of the
network cable is connected to
the PC network interface, and
the other end is connected to the
robot network interface.

The default network
segment of the network
port at the side end of
the CR series robot
base is
"192.168.2.XX".

2. Local static IP modification.
Enter the PC [Control Panel] ->
[Network and Internet] ->
[Network and Sharing Center] -
> [Change adapter settings] ->
Right-click to open the
corresponding network interface
[Properties] -> Double-click on
[Internet Protocol Version 4
(TCP/IPv4)] -> Modify the IP
address, subnet mask and
default gateway of the terminal
device (PC) and click [OK].

The IP address of the
terminal device (PC)
can be modified to any
IP address that is not
occupied in the same
network segment as the
robot, and its subnet
mask and default
gateway are consistent
with those of the robot.
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% Microsoft File and printer sharing over the nefwork ¥ e 2 oS - 200
W ¥ New GigEVision image Fikter Driver Subnet mask: 255 .255.255. 0
# §P00S Data packet planner
¥l . Intemet Protocol version 4 (TGP/IPv4) Defoult gateway:
1. Microsoft Network Adapter Mullicast Protocol
¥l g Microsoft LLDP Protocol driver Obiain © er address automatical
O Use the following DHS server addresses:
tal rr— Preferred DNS server
Descrption Alternste ONS server:
Transmission Control Protacol Ainteret Protocol. This
protocol is the default wide area network protocol Used for ) Valdate settings upon exit e
communication on different interconnected networks
- =3 Cancel
oK Cancel

3. HMI and robot connection

Robot Service Detection

System will detect any prepared robot with valid connection to bound IP, you can click here to change
bound IP, this operation will take effect after restart.

Bound IP: 10.0.3.1

Robot Service Connection
Controller Service: Disconnected

Upgrade Service: Disconnected

Address:  10.0.3.100

Automatic Reconnection
Turn on the function.when the network is disconnected, it will automatically reconnect. Otherwise, it
will disconnect directly. After the function is turned on, the reconnection time will be used for the
specified reconnection time, and the reconnection will be repeated n(reconnect number) times.
Otherwise keep reconnecting.

Open

Reconnect time 20 (10~30s)  Reconnect number 1 (1~100)

Wireless connection of devices such as PC

After the network interface J1 of cobots or the visual network interface of industrial robots is set to
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DHCP mode, and the robot is connected via the network interface to a router with DHCP, which
automatically assigns an IP address to the robot, the robot can then be detected and connected via

robot detection.

Step Graphical Representation Explanation
1. Modify the IP 1P Properties
property of the robot ome.s (33 e 5 See Chapter 6 for
system to automatic REIGRTE e i E details;
mode.
Set the network

2. Connect the robot to
a router.

interface J1 of cobots or
the visual network
interface of industrial
robots to DHCP mode,
and connect the robot
via the network
interface to a router
with DHCP, which
automatically assigns
an [P address to the
robot.

3. Connect the PC to the
router network in the
same network segment,
and set the IP
acquisition mode to
DHPC.

Internet #f}3YA4S 4 (TCP/IPv4) Properties X

General  Alternate Configuration
‘fou can get IP settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

© Obtain an IP address automatically
(O Use the following P address:

]

Default gatews:

(© Obain DNS server address automatically
(O Use the following DNS server addresses:

]
J

Validate settings upon exit Advanced.

oK Cancel

Enter the [Internet
Protocol Version 4
(TCP/IPv4)] page, and
refer to the part of Step
2 of the above manual
IP modification.

4. Connect HMI to the

Robot Service Detection
System will detect any prepared robot with valid connection to bound IP, you can click here to change

bound IP, this operation will take effect after restart.
Available Robots

Bound IP: 10.0.3.1

Robot Service Connection
Controller Service: Disconnected

Upgrade Service: Disconnected

s 1003100
robot
Automatic Reconnection
Turn on the function.when the network is disconnected, it will automatically reconnect. Otherwise, it
will disconnect directly. After the function is turned on, the reconnection time will be used for the
specified ion time, and the ion will be repeated number) times.
Otherwise keep reconnecting.
Open
Reconnect time 20 (10~30s) Reconnect number 1 (1~100)
5.5.2.7.3 P address modification

Using the Windows 10 operating system as an example, connect one end of the Ethernet cable to the
robot's J2 interface and the other end to the terminal device (PC); click on the "Start > Control Panel"
menu on the terminal device (PC), and select "Network and Sharing Center" (the "Network and
Sharing Center" window will pop up); click on "Local Area Connection" in the "Network and Sharing
Center" window (the "Local Area Connection Status" interface will appear); click on "Properties" in
the "Local Area Connection Status" interface, (the "Local Area Connection Properties" interface will
appear); double-click on "Internet Protocol Version 4 (TCP/IPv4)" in the "Local Area Connection
Properties" interface, (the "Internet Protocol Version 4 (TCP/IPv4) Properties" interface will appear);
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and select "Use the following IP address" in the "Internet Protocol Version 4 (TCP/IPv4) Properties"
interface, modify the IP address, subnet mask, and default gateway of the terminal device (PC), and
confirm the changes. (The IP address of the terminal device (PC) can be modified to any IP address
that is not occupied in the same network segment as the robot, and its subnet mask and default
gateway are consistent with those of the robot)

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.

(C) Obtain an IP address automatically
10 Use the following IP address:

IP address: 192 . 168 . 2

Subnet mask: 255 . 255 . 255 .

Default gateway:

. 200

0

© Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

(") validate settings upon exit

Advanced...

5.5.3 Robot detection
and connection

HMI can detect and display
all robots available on the

A Warning

When manually modifying the IP address of the robot's network interfaces, do not set different
network interfaces as static IP addresses of the same network segment; do not arbitrarily modify
the network mode and IP address (192.168.0.160) of the debugging network interface; do not
arbitrarily modify the network mode and IP address (192.168.1.160) of the Teach Pendant xPad's
network adapter card.

same network segment for connection. You can detect and connect robots by following these steps.

Step

Graphical Representation

Explanation

1. Search for available robots.

=

Click on the network icon
on the bottom status bar to
rapidly enter the robot search
interface, and click on [Search
Available Robot].

Robot Service Detection
System will detect any prepared robot with valid connection to bound IP, you can click here to change

bound IP, this operation will take effect after restart.
Search Available Robots

Bound IP: 10.0.3.1

Robot Service Connection
Controller Service: Disconnected

Upgrade Service: Disconnected

Address:  10.0.3.100

Automatic Reconnection

Turn on the function.when the network is disconnected, it will automatically reconnect. Otherwise, it
will disconnect directly. After the function is turned on, the reconnection time will be used for the
specified reconnection time, and the reconnection will be repeated n(reconnect number) times.
Otherwise keep reconnecting.

Open

Reconnect time 20 (10~30s) Reconnect number 1 (1~100)

When searching for
robots, please make
sure the device on
which Robot Assist is

Robot Service Detection

System will detect any prepared robot with valid connection to bound IP, you can click here to change
bound [P, this operation will take effect after restart,

Bound IP: 10.0.3.1

N

xMateCR7 - 2.0.2 - 10.0.3.100 - Simulation

Robot Service Connection
Controller Service: Disconnected

Upgrade Service: Disconnected

Addresst  10.0.3.100

Automatic Reconnection

running and the robots
are on the same
network and the
network is connected.
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2. Connect the robots. Enter the
IP address of the robots and
click on [Connect].

Robot Service Detection
System will detect any prepared robot with valid connection to bound IP, you can click here to change
bound P, this operation will take effect after restart

Bound IP: 10.0.3.1

xMateCR7 - 2.0.2 - 10.0.3.100 - Simulation

Robot Service Connection
Controller Service: Disconnected

Upgrade Service: _Disconnected

Automatic Reconnection

Robot Service Detection

System will detect any prepared robot with valid connection to bound IP, you can click here to change
hound IP, this operation will take effect after restart.

Bound IP: 10.0.3.1 s Available Rabots

XxMateCRT - 0. Sjmulation

Robot Service Connection

Controller Service: Connected to [10.0.3.100:5050]
Upgrade Service: Connected to [10.0.3.100:4567]

Address:  10.0.3.100

Automatic Reconnection

Tum on the function.when the network is disconnected, it will automatically reconnect. Otherwise, it

When the robots are
connected successfully,
[Controller Service]
and [Upgrade Service]
will display "Connected
to XXXX". The bottom

status bar icon changes
_—

to = . Simultaneous
connection of multiple
Robot Assist is not
supported. Another
Robot Assist can only
be connected after the
current Robot Assist is
confirmed to be
disconnected or the
robot is restarted.

3. Disconnect the robots. Click
on the Disconnect button in the
Connection interface to
disconnect Robot Assist from
the controller.

Robot Service Detection

System will detect any prepared robot with valid connection to bound IP, you can click her n
bound IP, this operation will take effect after restart.

Bound IP: 10.0.3.1

. b=

xMateCR7 - ~Simulation

Robot Service Connection
Controller Service: Connected to [10.0.3.100:5050]
Upgrade Service: Connected to [10.0.3.100:4567]

Address:  10.0.3,100

Automatic Reconnection

The Robot Assist
connection can be
restored in the same
way it is connected for
the first time.
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6 HMI Introduction
6.1 Introduction to this chapter

This chapter outlines the basic layout of xCore's HMI software and the distribution and role of its
main functions.
Users need to read this chapter before actually using the robot.

6.2 RobotAssist introduction

RobotAssist is the host computer software of the xCore control system, with functions including robot
motion control, task editing, parameter setting, and status monitoring. The software can be installed
on PC, Surface, and xPad2 Teach Pendant. The devices can control a robot after being connected to it
as long as they are in the same network segment as the robot.

When you use the xPad 2, if the teach pendant encounters a crash or blue screen issue, the
RobotAssist software will automatically restart to resume operation. (Please note that this auto-restart
feature is not applicable to the PC side.)

Besides xPad2, we suggest using a tablet or a laptop as the operating terminal. The recommended
configurations are shown in the table below.

Terminal type Tablet Terminal type Laptop
ROM 32 GB ROM 32 GB
RAM 4 GB RAM 4 GB
Screen size 8.0 1;1;(1)1\6]: and GPU Intel HD Graphics 4000 or higher
WG Wi-Fi WG Wi-Fi or wired LAN
communication communication
Operating Windows 7 64 bit, Windows 10 64 bit, Ubuntu20.04
system
CPU Intel Core I3 and above

H Note

Robot Assist interacts with the controller in real time. When it is used on a PC, frequent changes in
window size may cause the interface to stop refreshing. In this case, you can restore it by pressing
Alt+Tab to switch between windows.

6.3 Interface for boot language settings

The interface for boot language settings is available to select the language pack. During the first boot,
you can choose the language as needed.

After performing system cleaning, restoring factory settings, or clearing configurations, you can re-
enter the interface for boot language settings.
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@R (Search Robot) /Ca MBS (Controller Service): 1SH(Connected)10.0.2.100:6666 / @

iht(Robot P Address):  10.0.2.100

10.0.2.100 - XMS5-RB00-WAG3B2C - 3.2.0.9 v2

10.0.2.93 - NB25h-3518-7A - 3.1.2.4i019

10.0.2.163 - XMC12-R1300-W4X3C1 - 3.1.0.18.C130H.112551_3.1128A
10.0.2.94 - NB25h-3518-7A - 3.1.2.4.015

10.0.2.186 - NB25h-1222-77 - 3.1.2.4.i019

F—H(Next Page) [l EFF(Disconnect)

Search button

All the robots searched within the local area network
Robot IP, automatically obtained or manually input

Click the "Next" to enter the interface for language settings

®®Oe

ROIKALE

A\

8B5S (Set language): 54 ?

The Dropdown list only displays authorized languages _"F5Z. \

Display all authorized languages

Click the "Back" to return and reconnect the robot

Click the "Save" to switch to the currently selected language
Click the "Skip" to maintain the current settings

®©eE

6.4 General layout of HMI

The main operation interface is usually composed of 4 main areas, including: top status bar, bottom
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6.4.1 Top status bar

6.4.2 Left sidebar

6 HMI Introduction

status bar, left sidebar, and right operation interface.

Program| Setting Communication Safety Pacl fio &Jclear Marm  Ktoold

< = ‘
s \ 20| . B
s [
i
AL Edier a @ € Refresh pos
« ¥ & B v o 5 Q A & =
Project Configuration Undo Redo Cut Copy Paste Moveup Movedown Comment Delline Search PosOffset Aux program
Fat
S
Custom Produca e

Task List

Variable List

Points List
16 Signal tist \

User Frame List
Tool List

Work Object List

| il

& ® ¥ Loperator ¥ aMatebr7 pro

D000 DO O
PODDD DD

.,))

-
Program Speed ()

Top status bar

Left sidebar

Right operation interface

®®eE

Bottom status bar

Top status bar, including: several first-level menu buttons (programming, settings, communication,
safety, process package, log, options), instant log, clear alarm button, tool information button, work
object information button, status monitoring button, RSC reset button, security check button, and
operation interface button.

First-level menu buttons, including programming, settings, communication, safety,
process package, log, and options. Click one of the above buttons to go to the
corresponding sub-interface;

Instant log, showing the latest controller log information of the system. Click it to go to
the controller log sub-interface;

Clear alarm button. Click it to clear the alarm status of the instant log and the controller;

select the tool to be used;

Work object button, displaying the information of the work object used currently. Click it
to select the work object to be used;

Status monitoring interface button. Click it to open/close the status monitoring interface;

Emergency stop reset button (available only on robots that are equipped with a safety
controller). When the robot is in an emergency stop, safety gate open, or safety stop state,
after eliminating the factors that cause the above states, clicking this button can restore the
robot to its normal operating state;

@
@
®
@ Tool selection button, displaying the information of the tool used currently. Click it to
®
®
@

Security checksum, used to check the five pages involved in security: soft limit, virtual
wall, collision detection, security monitor, and collaboration mode. When the five types of
settings change, this page will pop up for reconfirmation;

®

© | Operation interface button. Click it to open/close the operation interface;

When switching between different functions through the top status bar, such as programming, settings,
and communication, the left sidebar will display the corresponding submenu items for each function.

| After clicking "Settings" on the top status bar, |
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the left sidebar displays all the "Settings"
R - submenu items.

System Info

HMa Setun

Body Params System Time

Kinemati Params
Forca Cantrel Refresh  Change to local sime.
o IP Properties

Eror Code Alarm Frat | Nare | o Mede: i

Shortast Custar 3 Goteway Mask DNS Server

Ucanse Genarator

2024 Year 5 Mot 10 Doy 5 Hour 9 Mirste 0 Second

)
L]
(4]
«
6]
e

&
-
RD params reduction ratio overload n
O T T v e s ,
3 1 " n "n
T " : After clicking "Body Parameters", the "Body
- "o .
P S S R e ' Parameters" setting page is accessed.
ot
M 00 0 e m " :
6 0 0 2755 Ais 7: 100 1 7 1 1

Ervor Code Alsrm Fitrat

Shortcut Custom

License Genertor

QOOOOOD
DODDDD DY

2)

o ot e
(E—— B
e Motor On : No Signal v | RisingEdge v Motor Off :  No Signal v RsingEdge v =
.
et Suitch Auto  No Sign: v | RisingEdge v Switch Manual : | No Signal v ngEdge v
socket Auto And Power :  No Signal v | RisingEdge v 8P To Main : | No Signal v  RsingEdge v . . " . . "
. : = . : = After clicking "Communication" on the top
. e R status bar, the left sidebar displays all the
tav Chu n o H n H
e ik Colbbosion s NoSiond | Satdae Openorn NS+ meatise Communication” submenu items.
* Close Drag :  No Signal v Rising Edge L Emergency Reset : No Signal ~  Rising Edge v
o
B O * O3 Loen

The RO parameters describe the relative pose relationships of the robot's various inkage coordinate systems.

The be the actual rob

the robot has already pros

Controller Setting

Shortcut Custom

:
(. [ - T

License Genertor

Lkerrep RD params reduction ratio overload
Zero Calibration X Vo) Zm) S— dencrinator Motor Overload Transmission OverLoad After Clicking "Settings" on the tOp status bar
] Wi again, the left sidebar displays all "Settings"
oo e " A M , 0@ submenu items, and the middle interface
N P ; Q=@ displays the "Body Parameters" page accessed

DRI e o o e ks w L ! ©) 1 D) last time by default.
P T M . 9@
e 5. ®

) = )

B @

© ¢ ® ¥ Losem  Tottmetrroe

6.4.3 Right operation interface
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You can click o.H on the top status bar to open the operation interface, which can be used to
change the robot control mode, control robot motion, and perform pose teaching.

The robot supports two types of pose teaching: Jog mode and Drag mode (for cobots only). Jog mode,
in which the robot is controlled to move in the corresponding direction through the Jog button. Drag
mode, in which the robot motion is directly and manually guided by using the end-effector drag
Pilot/xPanel handle.

° s El0 o oo e oo EW
2
o  Elle o  Ee

- " & eoh £,

[5]  {*Robot £ Robot Bd  {*Robot ¥ Robot
. : % - b 759%

cFBE FIER

£ [ 75 ]
o [ O D] ofd ®
Run Stop
—) n | © O ] =3 B
O oY D Q= ® o® ®
Back Forward
—) 2 - 14 4
O=De® B | jo-0 [®
9 n @ ( 0; Home
° - Q@ |®
e 5 @ @ @ ®| o
Drag
0@ |9 B =
Transport
Ox @ |® Q® |®
Userhome Userhome
Rl PO O O ©
rev Page Next Page Prev Page Next Page
Operation interface of 7-axis robots Operation interface of 6-axis or below robots
D Drag settings zone, indicating that @), &), and @ are drag-related
options.
® Drag space setting: joint space drag and Cartesian space drag.
® Drag enabling switch: turn on/off Drag mode.
Drag mode setting: For joint space drag, only free drag is available. For
@ Cartesian space drag, the three options of translational drag only, rotational
drag only, and free drag are available.
® Jog settings zone, indicating that ® and (@ are Jog-related options.
Jog reference system setting. It is used to select the single axis mode and
® Cartesian mode during Jog, as well as the reference frame in Cartesian
mode, including: world frame, base frame, flange frame, tool frame, and
work object frame.
@ Jog speed setting. Set the robot Jog speed between 1% and 100%
(expressed in a percentage relative to the top Jog speed limit of 250 mm/s).
®. Switch function area. Switch between the Jog button and buttons @,
and .
Jog button. For a 7-axis robot, J1 to J7 are displayed in the case of joint
©) space Jog and X/Y/Z/A/B/C and Elbow in the case of Cartesian space Jog.
For a 6-axis robot, J1 to J6 are displayed in the case of joint space Jog and
X/Y/Z/A/B/C in the case of Cartesian space Jog.
Program start/stop button.
Previous (not supported yet)/next program running buttons.
Shortcut button area. It allows you to configure the shortcut functions of the
buttons in the custom button interface. The default configuration includes
four buttons: Initial Pose, Drag Pose, Shipping Pose, and User Pose.
For a more detailed introduction, you can refer to the section, "Settings"-
"Quick adjustment".
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H Note

It is important to make sure that the robot is currently in manual mode and powered off before
performing Jog and turning on the Drag enabling switch.

It is not allowed to start the program when the register with the pause function or system 1O has
not been reset.

6.4.4 Bottom status bar

The bottom status bar displays the connection status between Robot Assist and the robot, program
running speed, robot operating mode, robot status, motor status, current user login information, and
robot model.

‘0 - 0000 1)
o 6] [0][0l[s][]

Connection status between the RobotAssist software and the robot. Click this button to

open the connection setting page of the robot. The icon ? means disconnected, and the
—

—
icon ® means connected. The animation icon = means that an attempt is being

made to connect to the robot. The icon * is the state where the upgrade service is
connected and the controller service is not connected, and in this state, the control system
upgrade operation can be carried out, while the robot cannot be operated and the robot
parameters cannot be set.

Program running speed adjustment control, used to adjust the RL program running speed,
with an adjustable range of 1%—100%. This parameter independently affects the program
running speed in both manual and automatic modes. The program speed (-/+1%) can be
® fine-tuned by using the slider or clicking buttons "-/+".

Attention: The upper limit of program speed may be affected by "Upper limit of program
speed in manual mode" and "Upper limit of initial speed of program in automatic mode"
in "Advanced Settings" of "Controller Settings". You can refer to the relevant chapters for
more information.

Robot operating mode is divided into manual and automatic modes, which are described in
more detail in the chapter "Basic Operation of the Control System".

'b Manual mode, in which users usually write and debug programs.

5 . N . . .
O Automatic mode, in which users usually carry out continuous automatic production.
Robot state, including the following specific states.

®, Idle state. The program is stopped, and the robot is not in motion.

®, Program running state. The program is running, and the button turns red when the
robot is in motion.

ﬁ , Drag mode. The robot can be dragged when the controller is in Drag mode. The
button turns red when the robot is in motion.

, Demo mode. The controller plays the Demo when it is in Demo mode. The button
turns red when the robot is in motion.

, Identification mode. The controller is in Identification mode, and the button turns red
@ when the robot is in motion.

, Jog mode. The controller is in Jog mode and changes when the Jog button is pressed
or released.

, RCI mode. The controller is in RCI mode, and the button turns red when the robot is
in motion.

, Collaboration mode. The controller is in Collaboration mode, which is displayed in
combination with other statuses in the upper right corner of the icon.

Q, Error state. The robot system is in Error state.

, Debug mode. The controller is in Debug mode, and the button turns red when the
robot is in motion.

Project semi-static state. The button is displayed when the robot is in the semi-static
® task running state; otherwise, it is not displayed. Click this button to stop the semi-static
task.
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., Power-on state. The robot motor is in the power-on state. Click this button to power
it off.

—“, Power-off state. The robot motor is in the power-off state. Click this button to power
it on.

® , Emergency stop state. The robot is in the emergency stop state, and the robot motor
cannot be powered on.

, Safety gate state. The safety gate is open, and the robot motor cannot be powered on.

, Safe stop state (for only models equipped with a safety controller). The robot is in a
safe stop state, which means that the safety controller detects that the work or
communication is abnormal, or a parameter exceeds the safety threshold set by the safety
controller, and the robot cannot be powered on.

@ Current login user information: Operator, Teacher, Programmer, Admin, and System.
Click the button to go to the user login interface.
Robot model information.

6.5 Status monitoring

Click the "Status Monitoring" button on the top status bar to open the floating status monitoring
interface. Through the status monitoring interface, the following items can be monitored: robot 3D
model, task running status, IO signal, network connection status, register variables, conveyor belt
status, and PERS variable information, which is convenient for users to quickly understand the robot
status.

6.5.1 3D model monitoring

The interface visually displays the current state of the robot in the form of a 3D model. The 3D
model's viewpoint can be switched by clicking and dragging, and the model can return to the default
viewpoint by clicking the "Front view" button.

A Monitor m] x

3D Model Task 10 Signal Network  Register Conveyor PersVariable

[Tt "(0.000, 20,000, 0.000, 60.000, 0.000, 90,000, 0.000) | -
Torque(Nm): 7, 0170, -24.074, 0122, 0,004, 0.000) @
| Outerfuds(*/mm): (0.000, 0.000, 0.000, 0.000, 0.000, 0.000) -

Frame switching: selectable base frame/world frame/work object frame. The base frame
may not coincide with the world frame when the robot is not installed upright or when a
group of robots is used.

Front view: Click the "Front view" button to return the model to the default viewpoint.

End-effector pose: The position and orientation (RPY or quaternion) of the robot end-
effector relative to a certain frame (work object frame, base frame, and world frame).

@

)

®

@ Joint angle and joint torque.
H Note

At present, only RobotAssist on PC supports 3D model display, and only status data can be displayed
on xPad2.

6.5.2 Task monitoring

This interface displays the task name, task type, and running status of each task in the current project.
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A Monitor

3DModel Task 10Signal Network Register Corveyor PersVariable

taske Motion  RJ[elaNc]

task1 semistatic INNINC

6.5.3 10 signal monitoring
For xMate cobots, the 10 signal monitoring interface displays the 4-channel DI and DO signals on the

robot base and the 2-channel DI and DO signals at the end-effe

ROIKKALE

ctor by default.

For industrial robots, the 10 signal monitoring interface displays configured 1O signals in the

controller by default.

A% Monitor o x
3D Model Task IO Signal Network Register Conveyor PersVariable
@ Category: Al . 1Oboard: Al . Signal Type: Al  MName Reset

Name Category 10 Board Signal Type
D0 0 Universal 10 ROKAE XMATE. Di off
Di0_1 Universal [0 ROKAE XMATE. DI off
@ DI 2 Universal 10 ROKAE XMATE... DI off
DI0_3 Universal [0 ROKAE XMATE. D off
D000 Universal 10 ROKAE_XMATE... Do off

10 Simulation Mode

® Filter, used to filter the displayed 1O. The selectable filter conditions include category, 10
board, signal type, and name. Click the "Reset" button to reset the filter conditions

®@ | 10 signal list

3 | Open IO Simulation mode to simulate DI signal value

Operating steps of IO Simulation mode:

Step

1. Go to the 10 Signal page
and click the [IO
Simulation Mode] enabling
switch to activate
Simulation mode.

Graphical Representation Explanation
AA Monitor a X
3D Model Task 10 Signal Metwork Register ~Conveyor PersVariable
category:  All . 'oboard: Al . Signal Type: DO . Name: Reset
Category 10 Board Signal Type Value Change Value
D000 Universal [0 ROKAE_XMATE... DO off [ The Simulation mode has
Doo_1 Universal 10 ROKAE_XMATE. bo Off 1 access restrictions and
Doo 2 Universal IO ROKAE_XMATE. Do off 2z requlres Operator-leVel or
higher permissions for use.
DO0_3 Universal IO ROKAE_XMATE... oo} Off 3
DO1.0 Universal 10 ROKAE_XMATE. DO off o °

10 Simulztion Mode
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A Monitor [m] x

3D Model Task 10 Signal Metwork  Register  Conveyor  PersVariable

Category:  All % 10 board: ~ All G Signal Type: DO % MName: Reset
Category 10 Board signal Type Value Change Value
2. Click the DI/DO value ou I HORAEYIATE = = : Note that even not in the
buttons to start the T > w 2 Simulation mode, DO can
simulation. 3 also be forced to output.
DOO 3 Universal IO ROKAE_XMATE. Do off 3
DO10 Universal 1O ROKAE_XMATE. Do Off 0 0
o ]

10 Simulation Mode .

WA e

DER  IFE 1065 NEEE FEE £EF  PRSER

| i Rl 2 il v B iﬁ The actual value and the
modified value button are not
3. Click the [IO Simulation : . 2 : strongly correlated, and the
Mode] button to turn off s T = 5 . modified value button will be
the Simulation mode. = = — = = set to false after the
s a0 oo o N simulation Mode is turned
. L o . ~ @ | off.
& ]
10 (EEs

6.5.4 Network connection monitoring

This interface displays the network information that is currently connected with the controller,
including: name, type, IP, port, and status.

AA Monitor a x

3D Model _Task 10 Signal

v modbus 0:MODBUS FIELDBUS 0000 502 listening

127.001 43280 connected

modbus_1:MODBUS FIELDBUS 0000 502 connected
modbus_2MODBUS FIELDBUS 0.0.00 504 listening
RCI RCI 127.001 1337 closed

Name: MODBUS, RCI, and SYS_SOCKET are system default unique names. User-defined
names are displayed for new connections.

Type: The connection status of MODBUS, RCI, and SOCKET can be displayed.
Corresponding connections can be added and configured in the relevant interface.
SYS SOCKET refers specifically to the connection of external communication.

IP: For a client-side connection, the IP address of the target server is displayed. For a server-
side connection, its own IP address is displayed.

Port: For a client-side connection, the port number of the target server is displayed. For a
server-side connection, its own port number is displayed.

Status: Generally, there are three types of connection status: Connected, Disconnected, and
Connecting. For a server-side connection, it displays Monitoring when it is disconnected.

@ ®le| ® |

6.5.5 Register monitoring

This interface displays the information of each register. If you think that there are too many registers
displayed by default, you can filter them. The selectable filter conditions include: device, type, read-
write, name, and description. Click the "Reset" button to update them.
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A* Monitor [m] x
3D Model Task 10 Signal Network Register Conveyor PersVariable
@ Device:  All o Type Al . Readwrite: Al . Name: Description: Reset
Name value Start Address ReadWrite
registerd int16 [ 40000 read only No 1
register1 int16 o 40000 write only No 1
@ Read-Only Register Simulation Made | Enter oK
(@ | Filter: Used to filter the displayed registers.
@ | Register signal list.
Step Graphical Representation Explanation
A? Monitor a X
3D Model Task 10 Signal MNetwork Register Conveyor PersVariable
Write-only register Device:  All o Tyees Al ., Readwrite: Al .| Name: Description: Reset 1. Users Wlth the

assignment: Select the
write-only register, enter
the expected value in the

Start Address

ReadWrite

IsRetain

permission level of
Operator are not allowed to
perform writing;

input box to the left of rdstert s J 0000 wiEony Ho ! 2. Only write-only
the "Write" button, and registers and registers that
click the "Write" button are not bound with
to change the current function codes can be
value of the register. o o assigned.
Read-Gnly Register Simulation Mode Enter OK

AA Monitor [m] x

3D Model Task 10 Signal Network Register Conveyor PersVariable
Read-only rengter Device:  All o Tyee Al . Readwrite Al . Mame Description, Reset

assignment: Enable the
"write-only register
stimulation mode", enter
the expected value in the

registerl int16 0 40000 wirite only No 1

input box to the left of

the "Write" button, and

click the "Write" button

to change the current

value of the register. o )
. Read-Only Register Simulatien Mode 3

Name Value Start Address ReadWrite

IsRetain

Lenth

6.5.6 Conveyor belt monitoring

Used to cooperate with the conveyor belt process package and monitor the status of conveyor belt.
See the conveyor belt tracking process package for details.
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A4 Monitor a X

3D Model Task 10Signal Network Register Conveyor PersVariable

Name

6.5.7 Variable monitoring
This interface displays the real-time information of variables listed in the variable list.

AA Monitor m] %

3D Model Task 10 Signal MNetwork Register Conveyor VarMonitor

] Type: All Name: Reset

int0 int (1]

byteQ byte 0

€ double0 double 0
bool0 boal FALSE

3 — 1 4 1 ESE _ 4

Filter: Filter according to class insertion type and name filter. Note: Currently, variable
@ monitoring supports only the monitoring of individual variables or arrays of the
following types: bool, int, double, byte, and string.
®@ Monitor the variable list.
® Previous/Next: Only up to 10 variables can be monitored per page.
@ Write button: Assign the variables.
Step Graphical Representation Explanation
¢ « Var Monitor Select
e T (a0 « J
Prj Configuration
Name Type  rigin Dimensic iptio
. Custom Produce : o = p—
1. In the wvariable | . A
N . 1 tion 2 byte0 byte [0][0]{0]
monitorin, selec bl i B oo double . -
. £ X vore it i Bl Variable monitoring only
interface, add variables | rorsus Q) w0 swng o) . .

: : s bool fol01] monitors variables that
to be monitored using | s exist in the selection
the "Batch Add" button | tossmius interface
or the "Single Add" | vserfmets
buttOn, Tool List

Work Object List
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2. Write: In the
"Modified Value"
column, write the value
of the variable to be
modified, and click
"Write" button to write
the value to the
variable in real time.

A Monitor
3D Model Task 10 Signal
Type: All . Name:

Name

byte0 byte
double0 double
string0 string

bool0 bool

Network Register Conveyor VarMonitor

Users with the permission
level of Operator are not

e peeenimon allowed to  perform
: writing. When modifying
0 a non-PERS variable,

clicking "PPTOMAIN"

will revert the changed
value of the non-PERS
variable to its original

FALSE

(]

prepage 1 / 1

state.

nextpage 1

Note: After adding a new variable to be monitored, you need to first execute the "PPTOMAIN"
operation before you can read or modify the variable.

6.6 Programming module overview

6.7 Setting module overview

6.8 Communication

RL editor Mainly used for writing and debugging RL programs.
Project Used for operations such as project creating, loading, import and export, and
configuration push.
Custom Users can customize several controls to conveniently monitor and edit
production registers, DI/DO signals, and project variables.
Task list Used for viewing, creating, editing, and importing and exporting tasks.
List of variables Used for viewing, creating, editing, and importing and exporting variables.
Point list Used for viewing, creating, editing, and importing and exporting points.
Path list Used for viewing, creating, editing, and importing and exporting paths.

10 signal list

Used for viewing, creating, editing, and importing and exporting 1O signals.

User frame list

Used for viewing, creating, editing, and importing and exporting user
frames.

Tool list Used for viewing, creating, editing, and importing and exporting tool frames.

Work object list Used for viewing, creating, editing, and importing and exporting work object
frames.

Variable In the variable monitoring selection interface of status, you can perform the

monitoring following operations on monitored variables: import, export, batch add,

selection interface

single add, and deletion.

Controller settings

Controller system-related setting interface, including robot type, system
time, and system IP.

HMlI-related settings, including language switching and Teach Pendant IP

HMI i .
settings settings.
User group User management, including login and password management.
Calibration Perform robot zero calibration, force sensor calibration, soft calibration, and

base frame calibration

Frame calibration

Set the global tool, global work object, and global user frames.

Dynamic settings

Robot dynamics-related settings.

Body parameters

Robot kinematics-related settings, such as RD parameters, reduction ratio,
and overload coeftficient.

Motion parameters

Acceleration and deceleration performance, safety control, and other settings
for the robot.

Force control

Force control-related settings for the robot.

parameters
Quick adjustment | Quick orientation adjustment settings.
Electronic Electronic nameplate-related settings. (This function is only supported by
nameplate some models)
Error code alarm | Error code alarm filtering-related settings.
filtering
Custom buttons Custom button binding functionality.

module overview

System 10

System input and system output signal settings.

Cross-connection

Cross-connection settings for IO and registers.
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External External communication interface settings based on the Socket.
communication
Register Register-related settings.
10 device 10 device settings.
Bus devices Configure various bus expansion modules.
RCI settings RCI communication settings.

xPanel settings

CR robot xPanel settings.

Electric gripper
and suction cup

Settings and tests of all kinds of electric grippers and suction cups.

Serial port settings

Serial port-related settings.

6.9 Safety module o

Encoder Encoder settings required for conveyor belt tracking function.
OPC-UA OPC-UA-related settings.
verview

Joint limit

Robot joint limit settings.

Robot limits

Robot speed, reduced mode speed, power, and momentum settings.

Virtual wall

Virtual wall-related settings.

Collision detection

Collision detection-related settings.

Safe region

Safe region-related settings.

Safety position

Safety position-related settings.

Safety DO settings

Safety DO-related settings.

6.10 Process package module overview

Support stacking, tray, conveyor belt tracking, PV typesetting, PV inserting, and other process

packages. Please refer to the corresponding chapters.

6.11 Log module overview

HMI logs

Display the current operation interface log information.

Controller logs

Display the running log of the controller connected to the robot.

Operation logs

Display logs related to robot operation.

Log timeline

Display the log history visually through a timeline.

Internal logs

Used to display the underlying log information of the Teach Pendant or
RobotAssist.

Diagnostic setting

Used to assist developers in problem diagnosis.

Hardware status

Add display of health monitoring information for the IPC and teach
pendant.

Diagnostic data

Supported only on the PC HMI; this feature allows the use of condition

6.12 Option module

monitoring verification function. It is unavailable on the teach pendant.
overview
Connect Rob_otAssist software and controller connection, related operations and
settings.
About ROKAE Version information and company profile.
Software upgrade Control system software upgrade and backup related operations.

Export Control system configuration export.

Import Control system configuration import.

File manager Several folders involved in the RobotAssist software.
Demos Demonstration of some features.
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7 Basic Operation of the Control System
7.1 Introduction to this chapter

7.2 Operating mode

7.2.1 Switch manual

7.2.2 Switch auto

This chapter provides an overview of the most commonly used basic and requisite operations for
robots.
Users need to read this chapter before actually using the robot.

Robot operating mode includes manual mode and automatic mode.

The manual mode is mainly used for robot programming and debugging. In manual mode, all robot
motions are controlled manually by the user, and the robot will power on the motor and respond to the
motion commands only when its motion is enabled (the three-position switch is in the middle
position).

The manual mode is typically used to execute the following tasks:

®  Jog the robot back close to the path after an emergency stop to continue running the program;

®  (Create and write RL programs;

®  Debug the RL program, including but not limited to start, stop, single-step run, and program
position update;

® Set control system parameters and calibrate frames;

®  View and modify variables;

The automatic mode is used for continuous automated production, in which the three-position
enabling switch will be bypassed and the robot can work normally without manual intervention.
When the robot is in automatic mode, the system IO signals, etc. can be used to control the robot and
obtain the robot's operating status.

The automatic mode is typically used to execute the following tasks:
Load, start, and stop the RL program;

Return to the original programming path after an emergency stop;
Back up the system;

Clean the tools (as per the process requirements);

Machine and process the work objects;

The usage restrictions in automatic mode include but are not limited to:
Not allowed to Jog.

Not allowed to modify configuration files, configure the number of 10 boards, or set the robot
installation method.

Not allowed to restore the backup.

Not allowed to grant function authorization.

Not allowed to set soft limits.

Not allowed to create, modify, and delete 10.

Not allowed to perform parameter identification.

Not allowed to turn on/off collision detection.

Not allowed to turn on/off collaboration mode.

Not allowed to turn on/off drag teaching in automatic mode.

Not allowed to perform calibration.

Not allowed to create new variables.

Not allowed to update or restore to factory settings.

7.2.3 Mode confirmation and switching

You can learn about the current mode of the control system by checking the mode icon on the bottom
status bar of the HMI software.
The controller is in manual mode.

The controller is in automatic mode.

Users can switch between different operating modes by clicking the mode icon in the HMI interface.
Before switching, a dialog box will pop up for confirmation, and if you click "OK", the system will
switch the operating mode; and if you click "Cancel", the switching will be canceled.

0 Please confirm to switch the Operation

Mode?
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Attention: For safety, when switching modes, the system will cut off the power supply. If the system
is executing the RL program and the robot is in motion, the system will trigger STOP 1 to stop.

7.2.3.1 Switching from manual mode to automatic mode
When operators need to verify the programs at all states and speeds, or when the programs are ready
for full production, the system can be switched to automatic mode.
You can switch from manual mode to automatic mode in the following ways.

HMI button: Click the operating mode icon“ on the HMI interface to
switch from manual mode to automatic mode. Before switching, a dialog box
will pop up for confirmation, and if you click "OK", the system will switch the
Way I operating mode; and if you click "Cancel", the switching will be canceled.

a Please confirm to switch the Operation

Mode?

Way 11 System 10: "automatic mode".

Way II1 External communication: "switch mode:auto"+"\r".

Way IV Register function code: ctrl switch operation_auto manual.
Way V SDK.

A DANGER

In automatic mode, the robot may be triggered to move by an external signal without any warning.
Before switching to automatic mode, it is necessary to make sure that collision detection is
enabled to prevent personal injury from accidental collisions between the robot and personnel!

7.2.3.2 Switching from automatic mode to manual mode
You can switch from automatic mode to manual mode in the followini ways.

HMI button: Click the operating mode icon on the HMI interface to
switch from automatic mode to manual mode. Before switching, a dialog box
will pop up for confirmation, and if you click "OK", the system will switch the
Way I operating mode; and if you click "Cancel", the switching will be canceled.

Please confirm to switch the Operation

Mode?
Way 11 System 10: "manual mode".
Way II1 External communication: "switch mode:manual"+"\r".
Way IV Register function code: ctrl switch operation_auto manual.

Way V SDK.

7.3 Power on and off
Please first read the introduction to enabling devices in Safety devices, Chapter 2.

7.3.1 Motor on
In manual mode, the user can power on the motor by pressing the yellow three-position enabling
switch on the handheld enabling device and holding it in the middle position. You can judge whether
the power-on is successful by listening to the power-on sound of the robot or observing that the
power-on button on the bottom status bar on the HMI software interface turns red.

+* ©®

H Note

If the power-on fails, observe the real-time log to determine the robot's status at this time and
switch the robot to a status available for power-on before trying again.

In automatic mode, click the power-on button on the bottom status bar on the HMI software to power
on the motor. The method to determine whether the motor is properly powered on in this mode is the

same as that in manual mode.
O ®

7.3.2 Motor off
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In manual mode, the user can power off the motor by releasing or pressing the yellow three-position
enabling switch all the way down to keep it in Position 1 or Position 3.

In automatic mode, click the power-off button on the bottom status bar of the Robot Assist interface
to power off the motor.

A Warning

In case of emergency, press the emergency stop button on the manual enabling device for
emergency robot power-off. When the robot needs to be powered on again, please reset the
emergency stop switch manually.

Jog supports multiple frames/modes, as shown in the table below.

Explanation Remarks
World
frame . . N .
Cartesian space Jog, moving in the direction of a given
Flange . " "
N frame. For example, if you select "world frame", Jog X, the
ame . : Lo .
Base frame robot will move in the X direction of the world frame; and if
you select "tool frame", Jog B, the robot will rotate in the Y
Tool frame N
: direction of the tool frame.
Work object
frame
It is mainly used to avoid wrist singularities during Cartesian
Jog, and all its XYZ motions are relative to the base frame.
It is necessary to Jog Axis 4 to 0° or +180° before performing
Cartesian XYZ Jog. Using J4 in this mode can quickly Jog
Axis 4 to the above angle. Based on this, Axis 4 angle will be
locked and no longer change for Jog XYZ, and the robot's
orientation changes along with the arm plane rotation. During
Jog Ry, the flange of the robot rotates around the normal
o You need to first
direction of the plane formed by the upper and lower arms.
. RPN turn  on  the
Sineularit (Jog Ry can only be performed when the Axis 4 angle is 0° or "Stackin
g Y +180°). The Jog J6 is the same as the Jog Axis 6 in joint acking
avoidance SR Debugging
space, and only Axis 6 is adjusted. >
. . . Mode" on the
The base frame jog of CR series 5-axis robots corresponds to | |,
. . - . . Advanced
the singularity avoidance mode of 6-axis collaborative robots, Settines" ace
that is, during Jog X/Y/Z, the orientation of the robot will g " pag
. . . under Motion
change along with the arm plane rotation. During Jog Ry, the "
Parameters of

robot flange will rotate around the normal of the arm plane.
Jog J5 is the same as Jog Axis 5 in joint space.

Note: When full DH compensation is enabled, singularity
avoidance cannot be achieved. It is recommended to use this
feature with full DH compensation disabled.

"Settings".  The
current version is
applicable to
robot models:

industrial
standard six-axis
series (XB, NB

It is mainly used to avoid wrist singularities during Cartesian
Jog, and all its XYZ motions are relative to the base frame.
It is necessary to first Jog the flange in a state parallel to the

base before performing Cartesian XYZ Jog. Using J4 and Ry models) and
. . ; xMate CR/SR
in this mode can quickly make the flange reach a state collaborative
parallel to the base. During Jog XYZ, the robot's orientation series

does not change, but the singularities of the robot's wrist can
be automatically avoided. The usage of J4, Ry, and J6 in this
mode is consistent with that in the singularity avoidance
mode.

CR Series 5-axis robots use Ry in this mode to quickly make
the flange parallel to the base.

Note: When full DH compensation is enabled, singularity
avoidance cannot be achieved during jog Z.

Parallel base

Joint space | Each axis movement is controlled individually.

H Note

Due to the configuration limitation of the xMate series 5-axis robots, when Jog xyz is performed in
the ordinary frame, the robot's orientation will change along with the arm plane rotation. During
Jog A, the robot flange will rotate around the normal of the arm plane. Jog B is the same as Jog
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| Axis 5 in joint space. The C button is invalid. |

Jog supports two modes: continuous and stepping:

® In continuous Jog mode, when the robot is powered on and the jog button is held down, the
robot will move continuously at the set Jog velocity until either the enabling switch or the Jog
button is released.

® [n stepping Jog mode, after the robot is powered on, every time the Jog button is pressed, the
robot moves for a given step length. Users can choose the appropriate step length according to
their needs, which is mainly for accurately adjusting the pose of the robot.

H Note

In stepping Jog mode, it is necessary to hold down the Jog button and wait until the robot moves
for the specified step length before releasing the Jog button. A short press can make the robot stop
moving in advance.

Jog speed setting:

Jog speed can be set to control the robot motion speed during Jog, with the speed range from 0.1% to
100% (100% corresponds to the robot's top TCP speed of 250 mm/s). Subject to safety regulations,
the TCP linear speed in both Cartesian space Jog and joint space Jog shall not exceed 250mm/s.

7.4.1.1 Jog low-speed mode

To facilitate users' fine adjustment of motion points, in the Continuous Jog mode, if the Jog speed is
configured to 1% or below, the robot will enter Jog low-speed mode.

In this mode, the robot's motion speed will be locked at 20%, while the step length for single Jog
clicks will follow the table below.

Jog Speed Joint Space JOG Cartesian JOG
1% 1.0° 1.0 mm
0.5% 0.5° 0.5 mm
0.1% 0.1° 0.1 mm

7.4.2 Quick adjustment

7.4.3 Drag

The right operation interface of the HMI provides a quick pose adjustment function. The supported
quick pose adjustments include: Initial Pose, Drag Pose, Shipping Pose, and Home Pose.

The quick pose adjustment is available in manual mode in a way similar to Jog operation. In manual
mode, the robot is powered on via the enabling switch. When the button for the corresponding target
pose is pressed, the robot will move to the target pose in the joint space. The motion speed can be
adjusted via the Jog speed.

Drag Pose, Shipping Pose, and Home Pose support user customization, which can be set on the
"Quick Adjustment" page under the "Settings". If their parameters are not set, their default
configuration is used.

During point teaching, the programming time can be greatly shortened by dragging and positioning;
Robot dragging, combined with trajectory recording and trajectory reproduction, can simplify the
difficulty of teaching in some continuous trajectory scenes.

Please refer to the Appendix for the introduction and usage examples of the end-effector handles of
each collaborative robot model.

Attention: The Drag Mode and its extended functions (end-effector handle, point teaching, continuous
trajectory teaching, and trajectory reproduction) are only available for xMate series cobots.

Drag mode Type Explanation

Each axis moves independently and can be directly adjusted to

Joint space reach the desired pose;

Translational | The robot can be guided to translate along all directions of
drag only Cartesian space;
Rotational
drag only
Free drag Translation and rotation are supported in Cartesian space;

Cartesian

space The robot can be directly guided manually to rotate around TCP;

When the robot is in manual mode and powered off, turn on the drag enabling switch on the operation
interface, the robot is powered on automatically and enables Drag Mode. Press the enabling button on
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the end-effector drag handle simultaneously to drag the robot for point teaching and trajectory
recording.

H Note

The appropriate drag way and drag space are set before the Drag Mode is enabled. After Drag
Mode is enabled, the robot will be powered on automatically. In this case, the drag mode and drag
space cannot be set, and you need to turn off Drag Mode before setting them.

A Warning

Before enabling Drag Mode, please make sure the robot's dynamic parameters and load parameters
are set accurately. Otherwise, enabling Drag Mode may fail, or the robot may float during
dragging.

Set the parameters using the dynamic parameter identification function and the load identification
function provided by the system.

A DANGER

The following parameters must be set correctly before the drag teaching is used, otherwise, when
the angle of each axis is in the wrong state, the controller cannot calculate the correct output
torque, and the robot drag function cannot be used normally.

®  Robot model.

®  Robot installation method: floor mounting or ceiling mounting.

®  Dynamic parameters of the robot and its load.

®  Mechanical zero calibration.

7.5 Continuous trajectory playback

After a successful continuous trajectory teaching, playback the recorded trajectory on the recording
interface and confirm, and then save it manually after confirmation.

Check Loop in the playback mode for looped playback.

The playback rate can be set between 1% and 300%. It is recommended that users set the playback
rate in the range of 1% to 100%. When the playback rate is greater than 100%, a following error of
the drive may occur.

For operation examples, refer to the section below, "Programming"-"Path list".

7.6 Operation example I: Industrial robots realize Jog motion

Before the real robot operation, it is necessary to ensure that the HMI is connected to the robot and
both are powered on and operating normally. (see Chapter 5 for details).
Step Graphical Representation Explanation

“ Robot Assist

Progr

Seting ¢

fety Pack Record (Option SClear Alarm Xtoold L

Robot Service Detection
System wil detect anypreparec abat with vl conection to bound I, you can clic hee fo change
o ound IP, this operation willtake effectafte restart.
Bound IP: 0.0.00 Search Available Robots
Software Upgrac
Export : y
e Robot Service Connection
1. Check robot status. Import Controller Service: Connected to [10.0.2.1145050]
. File Manager Upgrade Service: Connected to [10.0.2.114:4567] Lt
Ensure that the robot is e e 10100 ® ®
normally connected and . .
y Automatic Reconnection ®» @
. Turn on the function.when the network is disconnected, it will automatically reconnect. Otherwise, it -
is in manual mode; ®
specified reconnection time, and the reconnection will be repeated n(reconnect number) times. Homa.
Otherwise keep reconnecting, @
Reconnect time 20 (10~309  Reconnect number 1 (1~100) @
®
2 ProgramSpeed @ © o T © 1 LRokee T xMateER7 Pro
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A Robot Assist

Controller Setti e Log
owoersen [ S 090 Gpersor fumpram g epor
HMI Setup Teacher: Teach points.
= gy,
Modify Password
. . Svepicsting Selected User : Admin
2. Switch login user. sody Prams -
Kinematic Param New Password
[t Confirm New Password
Quick Turn oK.
Error Code Alarn’
Shortcut Custom
2 Program speed @ @ 1009 PR | L oysem] T xMateER7 Pro
3. Select [Base Frame] . O The movement
as the Motion Frame. ~ L direction of the
The specific frames are O y @ manipulator end-
detailed in Chapter 4. : effector is the same as
Also, choose , (ZD the direction of the base
[Continuous Motion]. . frame.
D ®
D ®
> <@
When the manual
power-on is successful,
there will be an obvious
. ower-on sound, and
4. Hold the enablin, P , .

. £ the robot status bar will
switch of the Teach % Program Speed @ © 100 P ® % Lsystem ¥ xMateER7 Pro ShOW that the robot is in
Pendant.

the manual power-on
state. During jog, it is
necessary to keep the
enable switch pressed.
- I3
3
5. Jog the robot. Click n continuous jog
on the teach pendant to mode, it is necessary to
select the desired oF ® ensuré that the motion
direction for movement. .
This example [SRED)] button remains pressed.
d L Once the motion button
emonstrates moving in Q@ is released. the robot
the positive X-direction will sto rr,lovin
of the base frame. SRR P &
9@
SR
After the manual
6. Turn off Jog. Release power-off, the robot
the robot motion button, status bar ,will show
and release the enabling © 2o y © %

button.

that the robot is in the
manual power-off state.
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7.7 Operation example II: CR collaborative robots realize drag

Before the real robot operation, it is necessary to ensure that the HMI is connected to the robot and
both are powered on and operating normally. (see Chapter 5 for details).

This section demonstrates the drag function of collaborative robots mainly based on the xMate CR7
collaborative robot.
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Step

Graphical Representation

Explanation

1. Check robot status. Ensure
that the robot is normally
connected and is in manual
mode;

A Robot Assist

Lwobj0 @iMonitor

Communication Safety Pack Reco SClear Alaim Ktool0
Robot Service Detection Drag
ystem wil detect any prepared oot ith vl connection to bound I, you can cick hre o change
this operation will take effect after restart.
About Rokae .
PRI oo ooo Make the robot in Drag
Export y :
i Robot Service Connection Pose as much as
Import Controller Service: Connected to [10.0.2.114:5050] 1
File Manager Upgrade Service: Connected to [1002.114:4567) pOSSlble. Make sure
Address:  192.168.0.100 Disconnect » U 1
oemo S ® ®| | that the drag button is
Automatic Reconnection ® L -
Turn on the function.when the network is disconnected, it will automatically reconnect. Otherwise, it 6 b set to the non SeleCtable
will disconnect directly. After the function is turned on, the reconnection time will be used for the © .
Speiedrecomncion e, he econectn b epeteiecomet e s = state when the robot is
Otherwise keep reconnecting. @ . .
Open in automatic mode.
Reconnect time 20 (10-308  Reconnect number 1 (1~100) @
®
2 ProgramSpeed @ © 100 T O 1 ARokse T xMatefR7 Pro

2. Switch login user.

“ Robot Assist

Y [ ——— Slear Alarm Xtool0

1 User Login
Controller Settin: Operator: Run program,Bug report,
Teacher: Teach points.

User Level : Admin

HMI Setup

Password

Programmer: Edit program.

Admin: Change robot settings.
Zero Calibration System: Al permissions to control the robot,
Base Calibration

Modify Password

Selected User : Admin

0Old Password

Dynamic Setting
Body Params

Kinematic Param New Password

(RS Confirm New Password

Quick Tum R
Error Code Alarn

Shortcut Custom

2 Program speed @

© 1000 CIR

1, wobj0 @Monitor

3. Click [Drag] button. The drag
button will show that the drag
button is activated, the robot
status bar will show that the
robot is in Drag mode, and the
robot will make an obvious
power-on sound;

[ ar Rabot Assist

User Login
Contraller Settin Operator: Run program Bug report.

Teacher: Teach points

User Level = Admin

HMI Setup

Password ©

Modify Password
Selected User : Admin

Programmer: Edit program
Admin: Change robot settings.

S Bt i System: All permissians 1o contiol the robot.

Base Calibration
Dynamic Setting

Body Params 0Old Password

Kinematic Param Hew Password

G Confirm New Password

Quick Turn
Errar Code Alarn

Shorteut Custom

= FogomSpeed @ @ & o

L system

BN < |
me
e

HOKHO)

T
i

(DHGHOHOMO]

i®

¥ xMateER7 Pro

4. Press and hold the drag
enabling switch of the robot to
drag the robot to any position in
the robot's workspace;

During drag, hold down
the drag button to
perform drag operation.
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User Login Dira
5. Release the robot drag sy N e Operaor: funprogram dug report B
. . ¢ [ Toior Tow
enablmg switch and click the i password Programier: EGR program. w15
[Drag] button. The drag button | ZeroCaliration System: All permissions ta contot the robot EaEm
will show that the drag button is Pamic e Modify Passwiord EmEE| | Other operations are
turned off, the robot status bar | oty e O Pamers ® ®| | allowed only after the
will show that the robot is in BN g D] | drag state is exited.
manual power-off mode, and ik T = 2
. . | Error Code Alam 4
the robot will make an obvious (i g
power-off sound. |
®
= @ . ¥ © ¥ Asystem ¥ aatefR7 Pra
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8.1 Introduction to this chapter

ROIKALE

Programming

8 Programming

Industrial/collaborative robots are highly flexible production tools that can be programmed by users
to meet different needs.
This chapter will introduce all aspects of programming the xCore control system.

Starting with this chapter, users will gradually gain an in-depth understanding of advanced use
methods such as xCore programming, setting, and communication.

A Robot Assist

Program| Setting Communic

* O EEEIEIETE GO e

RL Editor =)

Task List
Variable List
Points List
Path List

10 Signal List
User Frame List
Tool List

Work Object List

2  Program Speed @

fety Pack Record Option &JClear Alarm  Xtool0  Lwobj0 @i Monitor (XEHI

= 0 e e cen e » 0 © ® Q ES
Project Configuri ndo Redo Cut Copy Paste Moveup Move down Comment Delline Search Pos Offset_Aux proaram

Custom Produce ¥ GLOBAL PROC main()

ENDPROC

@ 1003

ORefresh Pos
e

®
©® 0
©
@
o
@
e
®
vt
* ® ¥ Asystem ¥ xMateER7 Pro

8.2 Introduction to project

xCore manages users' programming on a project basis. A typical project includes RL program,
custom user interface, tasks, variables, points, paths, 10, user frame, tool frame, and work object

frame.

It is divided into four levels according to the range size:

The highest level, including various information. A project can contain
Project Project multiple tasks, each of which is independent and interacts with each
other only by the interfaces provided;
The robot can only select and execute one project at a time;
A task can contain multiple program modules, but there is only 1
main.mod;
In the main.mod, there is a GLOBAL PROC main, which serves as the
Task Task . . .
entry function for the entire project.
Loading and executing a project is essentially executing the main
function;
It is divided into program module (.mod) and system module (.sys),
and a module is a program file;
Each program module contains certain data variables and functions,
which are used to realize specific robot functions;
Routine operations such as copying and deleting can be performed for
each program file;
The module is defined as:
PROC main()
Module Module ENDPROC
PROC test1()
ENDPROC
PROC test2()
ENDPROC
Users can call robot functions or other modules according to their own
needs within the function;
Function Routine | The function can be defined by users. Different custom functions can
be saved in the same program file, or be saved in different program
files;
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8.3 RL editor
8.3.1 Overview

ROIKKALE

The interrelationship between projects, tasks, program modules, and functions is shown in the
following:

Robot
Module Main
— main function
Proc Main
[ Project a ] [ Project b ] :
customize
Taskl Taskl
— Module A
Task2 Task2
custom function
Task3 Task3 customize
- configuration
file .sys

Note

In each module, the code area located in front of the file and before the first function is called the
declaration area, which is used to store variable declarations for the GLOBAL and LOCAL scopes.
Variables defined in this area will be reinitialized each time the pptomain is executed.
For example: int0 is defined in the variable list with an initial value of 0; while intl is defined in
the declaration area with an initial value of 0.
When the loop runs, int0 is incremented by 1 after each run, and its print value is "1, 2, 3..."; while
int] will be reinitialized to 0 each time it runs, and its print value is "1, 1, 1...".
Ur:do R;Io Cetit Co@py P:;te rePF:ste Mo;e up Movewdown Compr’nent Deljir\e Se:rch S;Jlit Show :ositiun Quicszdit <

//Statement
intintl =0;
//
©GLOBAL PROC main()

intO++; //int0 is defined in the viriable list

intl++; //intlis defined in the statement area

Print("int0=",int0);

Print("int1=",int1);
r Pause;
ENDPROC
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0 T s & o0

¢

“ Il o6 @ B ] T + v ]
E] Undo Redo Cut Copy — Paste AdvPaste Move up Move down Expand Aux ...gram Refresh Pos
% [IGLOBAL PROC main()
if(true)
- endif
ENDPROC o
LIGLOBAL PROC test()
ENDPROC

(D | Selection, switching, and editing of project, task, and program files.

Program debugging quick positioning button, supporting

@ | (1) Quick positioning to the main function; (2) Quick positioning to the cursor; (3) Quick positioning to a

certain function of the current program module.

® controller.

Offset.

@ syntax check, loop mode, and output terminal.

® Program editing area, where RL commands are edited through auxiliary programming and other
methods.

Save button: Save the current task. If the program is modified during debugging, click this button, and
the pointer hot update will be enabled, and the current program modifications will take effect in the

Program edit toolbar: Save, Undo, Restore, Cut, Paste, Copy, Reverse paste, Move up one row, Move
down one row, Batch comment, Delete current row, Find, View location, Quick edit, Batch modify, and

Auxiliary programming, updating the position information of a point, moving to a certain point, program

8.3.2 Tool introduction

®

©
& B

®ne

® @
(63

“ el % o] & T ¥ A L]
@ Undo Redo Cut Copy Paste AdvPaste Moveup Movedown Collapse Aux ..gram Refresh Pos 2 Move To
) = Q m a = °® e A @
Comment Delline Search Split Show .ition Quick Edit, Param Detail Multitdit Offset RePaste
@
Project synchronization identification.
Red identification means that the loading program in the controller is not synchronized with
® the current program on the HMI.
Gray identification means that the loading program in the controller has been synchronized
with the current program on the HMI.
® Current project: Click to switch to the project configuration page.
® Current task: Click to switch between tasks.
@ Current program module: Click to switch between program modules.
Clicking and dragging the dropdown clamp of the pointer allows you to select the target for
the pointer to move to. You can move the program pointer to the Main function (equivalent
to program reset), move the program pointer to the line where the cursor is located, or move
® the program pointer to a specific function.
Note: The functions, such as moving the program pointer to the line where the cursor is
located or to a specific function, are available only in manual mode when the current user is
a teacher/programmer/admin/system.
Display the save status. Clicking this button will immediately save the program locally and
® push it to the controller.
Green: The program has been edited but is not synchronized to the controller.
Gray: The program has been synchronized to the controller.
@ Undo the previous operation.
Redo the previous operation undone.
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Cut the selected line of code. Multiple lines can be cut at the same time.

Copy the selected line of code. Multiple lines can be copied at the same time.

Insert the copied or cut content into the line of the cursor.

When pasting the copied code lines, replace the original points with the new points
generated.

Move the selected code line up one line. Multiple lines can be moved up at the same time.
Move the selected code line down one line. Multiple lines can be moved down at the same
time.

Comment or uncomment the selected code.

Delete the selected line or the line where the cursor is located.

Search for the keyword within the current file.

Search for the keyword globally.

Replace the keyword in the current file.

Replace the keyword globally.

Split screen: See "Split screen function" below for details

View location: See the "View location function" section below for details.

Quick edit - One-click format: Format all programs in the current project (e.g., add
indentation, align operators).

Quick edit - One-click expand: Expand all loaded programs in the current RL editor.

Quick edit - One-Click collapse: Collapse all loaded programs in the current RL editor.
Click the point, variable, tool, work object, I/O, or register to jump to the management
interface.

Batch modify: Perform batch modifications to speed, turning zone, tool, and work object
parameters.

Point offset tool. See "Point offset tool" below for details.

Paste copied lines in reverse order: For example, if lines 1, 2, and 3 are copied, pasting will
display them as lines 3, 2, 1.

Check the current program for specific obvious errors, such as duplicate function names and
missing key identifiers. It cannot check out all syntax errors.

© Loop mode switching: Q’ The program executes in a loop. @ The program only runs
once.
Display Print information and syntax information.

Auxiliary programming tools.

Update the pose of the point on the line where the cursor is located to the current pose. Note:
Simply position the cursor on the line containing the point.
"Move to" function, see the "Move to function" section below for details.

8.3.3 Auxiliary programming

The auxiliary programming interface can assist programmers in quickly building program
frameworks, inserting program commands, and changing command attribute configurations. The
auxiliary programming interface includes two parts: Insert Command and Attribute Settings.

8.3.3.1 Insert command

Insert Command is responsible for inserting desired commands into program text.
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8 Programming

m Trigger Ins 10 Ins Adv ins Network Ins
Bit Ins String Ins Func Ins ClockIns Type Cast Ins
Force Contral Ins Conveyorins | Replaypath Ins Home Ins Register Ins
Communication Ins. EndTool Ins Tray Ins Fallet Ins Weld Ins
® Function Math Logic Operator Element
MoveAbs) Movel Mowel Maovel
MovelF MoweT MowvasP SearchL
SearchC
Insert next line Replace cur line

Explanation

Program command group selection area;

Program common element selection area;

Program command/element selection area, for selecting a subdivided command;

® (@®03

Command/selection insertion confirmation area, used to insert the default parameters
or elements of the selected command into the project text;

8.3.3.1.1 Example I: Insert MoveL command
Step Graphical Representation Explanation
. " e
1. Click th.e Auxiliary & (s - - a @ 3
Programmlng" -> "Insert Move up ve down Comment Delline Search Pos Offset  Aux program
Instruction" button to open . =) - To open the Insert
I p Insert Instruction Parameter Configuration Instruction interface.
the Insert Instruction
interface; Trigger ins 10 Ins Adv Ins Metwork Ins
T ¥ = = Q A @
Move up Moveflown Comment Delline Search Pos Offset Aux program
ction Parameter Configuration
Trigger Ins 10 Ins Adv Ins Network Ins After selecting "Motion
mmands", other
2. Select "MoveL" from Bit Ins. String Ins Func Ins Clock Ins Type Cast Ins Co ands > .Ot € .
e » commands will be hidden.
Motion Commands"; " "
Force Control Ins ConveyorIns  Replaypath Ins Home Ins Register Ins Then, select the "MoveL
command.
Communication Ins EndTool Ins Tray Ins Pallet Ins Weld Ins
Function Math Logic Operator Element
Maoveabs) Mowvel MowveC
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3. Select the previous line
of the desired insert line
using the cursor;

MoveAbs)(MULL,v100«

_ THpaCE

ENDPROC BitIns Swing Ins
Force Control Ins. Conveyor Ins
@
= Communication Ins EndTool ins
Function Math
MoveAbsj Movel

10 Ins: Adv Ins Network Ins
Func ins Clock ins Type Cast Ins
Replaypath Ins Home Ins. Register Ins
Tray Ins Pallet ins Weld Ins
Logie Operator Element
ke
Movel

To select the desired insert
line.

4. Click the "Insert Next
Row" button;

£GLOBAL PROC main()
MoveAbs) vl

Bitins String Ins Func ins Clockins Type Castins
Force Control Ing Conveyorins | Replaypath Ins Home Ins Register Ins. '
Communication ins | EndTool Ins Tray Ins Pallet ins Weld Ins

Function Math Logic Operator Element
¥

e | = N

MoveCF MoveT Moves? Searchl.
SearchC

TriggerIns

(]

N

10Ins Adv Ins Network Ins

To insert the command
into the line below the
selected line in "3".

8.3.3.1.2 Example I: Insert a function

Explanation

Step

Graphical Representation

1. Click the "Auxiliary
Programming" -> "Insert
Instruction" button to open
the Insert Instruction
interface.

@

¥ Lig 5

*
down Comment Delline

Move up

Insert Instruction

Trigger Ins

4]
@ Pos Offset  Aux program

Adv Ins Metwork Ins

Q,
Search

10 Ins

To open the Insert
Instruction interface.

2. Select the "Function".

Insert Instruction |

Motion Ins Trigger Ins. 10 Ins Adv Ins Network Ins
BitIns String Ins Func Ins Clock Ins Type Cast Ins
Force Control Ins Conveyor Ins Replaypath Ins Home Ins Register Ins
Communication Ins EndTool Ins Tray Ins Pallet Ins Weld Ins
Math Logic Operator Element
0o ¥
Prefix Type Name
GLOBAL PROC 4
GLOBALPROC O
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3. In the input box below
"Name, " fill in the desired
function name.

Math Logic Operator
B
Prefix Type Name
GLOBAL = PROC funcii

GLOBAL PROC func11(

ENDPROC

Element

m Math Logic Operator Element
- ®Tm o After clicking the "Insert"
4. Click the "Insert" GLOBAL PRM PrOC | funent button, the text for the
b;l tton . corresponding function is
. GLOBAL PROC func1l
ENDPROC . @ created at the end of the
ENDPROC text
O o
8.3.3.1.3 Example III: Insert an element
Step Graphical Representation Explanation
@
1. Click the "Auxiliary S 4" ) = a @ I T

Programming" -> "Insert
Instruction" button to open
the Insert Instruction

Move up ve down Comment Delline Search

Insert Instruction Par

Pos Offset  Aux program

To open the Insert
Instruction interface

interface; Trigger ins 10 Ins Adv Ins Metwork Ins
= T Tl |
Insert Instruction Parameter Configuration
Motion Ins Trigger Ins 10 Ins Adv Ins Metwork Ing
Bit Ins String Ins Func Ins Clock Ins Type Cast Ins
Force Control Ins Conveyor Ins || Replaypath Ins Home Ins Register Ins
Communication Ins EndTool ins Tray Ins Pallet ins Weid ins
2. Select the "Element";
Function Math Logic Operatnrm
& @
Group: Variable 4 Type: int 4
Mame: 4
. . L
3. Select the variable and inti= e B )
other information you
ENDPROC Name: int0 p

want to insert in the
"Element" interface;

—

4. Move the cursor to the
desired text position;
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. . . -
int i =int0; Group: Variable 4 Type: int 2
ENDPROC Name: into )
©)
° ~
e °
inti=int0; Group: Variable , Tpe: int .
ENDPROC Name: into ) After clicking the "Insert"
. button, text will be
5. Click the "Insert" ’
@ generated at the
button; S . .
(V] corresponding position of
GE» o _ the cursor
8.3.3.1.4 Example IV: Insert math/logic/operator
Step Graphical Representation Explanation
. " ..
I1’. Click ths: éuxq‘llary & (F W o Qa
rogramming ' -> "Insert Move uj ve down Comment Delline Search Pos Offset Aux program
Inst%uction" %utton to open ' : i ~ = | Toopenthe Insert
. p Insert Instruction Parar Instruction interface
the Insert Instruction
interface; Trigger ins 10 Ins Adv Ins Metwork Ins
Communication Ins EndTool Ins Tray Ins Pallet Ins Weld Ins
Function Logic Operator Element
2. Select the "Math"; @ - .
sing) cosi) tanQ cotd asing acos)
atan{) cosh() sinh() exp() tanh() log100)
@ Function Logic Operator Element
3. Move the cursor to the / s
desired text position; — =
inti= sinQ cos() tang cot) asin() acos()
After clicking the
Function I r i .
@ i P i btz ot corresponding button, the
. . text sin () will be
4. Click the "Sln()" button; inti="sin(); sinQ cos) tanQ) cotp) asing) acos0) generated at the
ENDPROC atan() coshQ sinhQ expQ) tanhQ log100 correspondlng pOSltlon of
In0 sart) pow() floor() cail) rand() the cursor;

8.3.3.2 Attribute settings

Attribute Settings is responsible for updating the command parameter information for the selected

line.
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8.3.3.2.1 Example I

Insert Instruction Parameter Configuration!
| SetD0 do_name, bool @

D000 @

DO(do_name):

Value(bool): false

8 Programming

Debug Info: Open DO Colse DO
® [ e
S/N Explanation
@® Attribute definition area, which describes the parameter name of the current command
®@ Attribute selection area, for modifying the parameters of the selected command
® Attribute confirmation area. Click the "Replace" button to replace the command
parameters in the current line in the program text

Configure the SetDO command attributes

Step

Graphical Representation

Explanation

1. Select the desired
line containing the
command that needs
to be modified in the
text;

GLOBAL PROC main()
MoveAbsJ(NULL,v1000,z50,
MoveAbsJ(NULL,v1000,250,
SetDO(DO0_O, false);

Insert Instruction Parameter Configuration
5etDO do_name, bool

@

DO(do_name): D000

Value(bool): false

inti=sin();
SetDO(null_DO,false);

Debug info Open DO Colse DO

After opening the Attribute
Settings interface, the
details of the command will
be expanded in the interface

2. Select the desired
parameters in the
"Attribute Settings"

LGLOBAL PROC main() Insert Instruction Parameter Configuration
MoveAbs)(NULL,1000,250, svo0 o name, boot
MoveAbsJ(NULL,v1000,z50, )

SetDO(DOO_0,false);

DO{(do_name): DOO_O

interface; -
Value(bool): true P
inti=sin(); Debug info Open DO Colse DO
SetDO(null_DO,false);
{GLOBAL PROC main() Insert Instruction Parameter Configuration
MoveAbs)(NULL,v1000,250 .~ " "
MoveAbs)(NULL,v1000,250 - o Y Y
5etDO(DO0_0,true); After clicking the "Replace
. button, the parameters of
3. Click the , the p

"Replace" button

\

@ DO(do_name): D000

Value(bool): true

Debug Info: Open 0O

Colse DO

inti=sin();
SetDO(null_DO,false);

the command in the selected
line are updated to the set
parameters
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8.3.3.2.2 Example II: Configure the MoveAbsJ command attributes

MoveAbs! jointtarget, V, Z, T[, W]
Speed(\): V1000 Zone(): 250

Tool(T): toolo ‘Wobjw): wobjo

Target point(jointtarget):

Target pointjointtarget):  point1 i () Refresh
Joint(®):
J1 0. 2 0. 13 0 14 0.
J5 0. J6 0. 7o
- MoveAbsj To Confirm
S/N Graphical Representation Explanation
Movel robtarget, \, Z, TL W] Set the speed, turn zone,
1. Motion parameter Speed(V): v1000 , Zone@: 750 . tool, and work object
settings; parameters of the
Tooih: ool a: WOBRWY: ol p MoveAbs] command.

1. Select the point;

2. Update the pose
information of the selected
point to the robot's current
pose;

3. Point information can be
J1 0.000000000¢ J2 0.000000000¢ J3 0.000000000¢ J4 0.000000000¢ manually modified;

4. Manually Jog the robot to
the selected point;

@ K MoveAbsj To EREZNi] ® 5. Click the "OK" button to
update the data modified in
3 to the point data;

Target point{jointtarget):

Target point{jointtarget): NULL @ 4 ©Refresh @

Joint("):

2. Point setting;

J5 0.000000000C J& 0.000000000C J7 0.000000000C
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8.3.3.2.3 Example III: Configure the MoveL command attributes

Movel robtarget, V, Z, T[, W]

Speed(V): w1000 4 Lone(d): z50 S

Tool(T): toold 4 Wobj(W):  wobjl e

Initial Point Info

Target point(robtarget): NULL P (J Refresh

Pasition(mm): X 0.00000000000 ¥ 0.00000000000C Z 0.000000000001

Euler("): A 0.000000000000C B 0.0000000000000 C 0.000000000000C

' shift: @ None O ofts (O Reltool

Confirm

Composite Point Information

Position(mm): X 0.00000000000 ¥ 0.00000000000( 2 0.00CC0O000000!

Euler("): A 0.000000000000C B 0.0000000000000 C 0.000000000000C

= Maovel To = Movel To [Tl

= Movel To < Movel To

8 Programming

S/N

Graphical Representation

Explanation

1. Motion parameter
settings;

Movel robtarget, V, Z, T[, W]
Speed(V): w1000 4 Zone(Z): z50 ‘

Tool(T): tooll 4 Wobj(W):  wobj0 a

Set the speed, turn zone, tool,
and work object parameters of
the MoveL command,;

2. Point setting;

Target point{robtarget):

Initial Point Info
@ ,

Position(mm): X 0.00000000000: ¥ 0.00000000000( Z 0.000000000001

Target point{robtarget): NULL (D Refresh @

Euler(®): A 0.000000000000C B 0.0000000000000 C 0.000000000000C

@ = Movel To Conﬁrrr@

1. Select the point;

2. Update the pose
information of the selected
point to the robot's current
pose;

3. Point information can be
manually modified;

4. Manually Jog the robot to
the selected point;

5. Click the "OK" button to
update the data modified in 3
to the point data;

3. Offset setting

[ shite @ none O offs O Rettool

Confirm

4. Offset point

Compaosite Point Information

Position(mm): X 0.000000000001 ¥ 0.00000000000( Z 0.000000000001

This interface is non-editable
and is intended for use after

debugging interface. applying an offset through
Euler(’: A 0.000000000000C B 0.0000000000000 € 0.000000000000C Jog settings.
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8.3.3.3 Quick insert

Quick insert is available for inserting desired commands into the program text.

variable name prefix: n I

MoveAbsj Movel
Move) MoveCF
MoveC o MoveT
MoveSP SearchL
SearchC SetDO
SetAlIDO SetGO
S/N Explanation
® Specify the prefix for the variable name of the quick insert command. If not specified,
the default is used.
® Quick insert command selection area.

8.3.3.3.1 Example 1, insert the MoveL. command

Step Graphical Representation Explanation
B 1 v A @ )
AdvPaste Move up Move down Collapse Aux ..gram Refresh Pos [IEMCCICREY
. " .
1. Click th; éum'l'lary_ = = = = = - o
programming” -> "Quick W .ition QuickEdit, Param Detail MultiEdit Offset RePaste Open the quick insert

insert" button to open the
quick insert interface.

Insert Instruction Parameter Configuration Quick Instruction

variable name prefix:

interface.

2. Input the prefix for the
variable name.

Insert Instruction Parameter Configuration Quick Instruction

variable name prefix: pbek—_ﬂ

MoveAbsj

Movel

Move) MoveCF

If the prefix for the variable
name is null, a new variable
will be created using the
default naming rule.

3. Click the "MoveL".

IGLOBAL PROC main()

MoveAbs)(j4,v100,z50,tool0,wobj0);
\ Movel(ptx2,v100,z50,tool0,wobj0);
ENDPROC

ion Quick Instruction

(N

MoveAbsj Movel

Insert i G

variable name prefix: ptx

Move) MoveCF

Insert the MoveLL command
into the next row below the
cursor, and take the specified
prefix as the point name.

8.3.4 Point offset tool

8.3.4.1 Overview

This tool allows for global offset modification of taught points within a user-selected range of motion
commands in an RL program. The current controller version supports three offset methods: Program

offset,

Angle offset, and Mirror offset.

8.3.4.2 Program offset parameters introduction

This tool allows for the global offset of taught points within a user-defined range of motion
commands in the RL program.
When the work object is required to be translated only, the parallel offset is used, and only the xyz
values are adjusted. When you want to adjust both the position and attitude of the work object, after
the "Orientation Variable" is turned on, the orientation values ABC will also be adjusted.
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Firiw .W’ '\
~ [%. o\

e— 0
o, o

Principle: Calculate the relationship between the original frame and the offset frame through 6 points
including p1, p2, p3, ql, q2, and q3. When "Pose Variable" is not turned on, only pl and ql need to

be set.
q3
L ]
al /
pl y p3
° +
X
[ ]
g2
p2 @
Points Select Offset Value
Mod  :  taskD/main i ® O Input @ Select/Teach
@ || stortrom - 1 ® Enable Rotate
i RO Pt @ select () Teach d
Nevy Paints @ p2 @ Select O Teach 4
O Cover Original Points
3 Select Teach
@ O Auto Rename - @ G O i =
@ Generate New Points
(@) soecity suffix _offset a1 () select (@) Teach 0.00,0.00,0.00
foet q2 O Select @ Teach 0,00,0.00,0.00
Mod  :  taskO/main
® = a3 () select (@) Teach 0.00,0.00,0.00
Insert Row : 1

° KB

Point Selection: Select the position of the point that needs to be offset, and specify task
@ and mod, start line, and end line. Then, this tool will search for the points involved in all
commands from the start line to the end line.
Attention: Commands commented out with "//" are not searched.
New point generation method: You can choose between "Overwrite Original Point" or
® "Generate New Point".
If "Generate New Point" is selected, you can choose the naming method for the new
point: "Automatic Renaming" or "Original Point Name+Specified Suffix".
Insertion position: Specify the position where the newly generated command will be
® inserted. By selecting either task or mod, the generated command text will be created
starting from the designated insert line.
@ Click the "Next" button to go to the Offset setting page.
® Offset matrix generation method: "Input" or "Select/Teach" can be selected, and the
"Pose Variable" is supported only in the latter.
® Choose whether the pose is variable or not. If not, only translation is considered.
Under the "Select/Teach" condition, 2 points or 6 points used to calculate the pose need
@ to be specified. For each point, you can select the "Select", and then select the existing
points in the corresponding pull-down list. You can also select "Teach" and click the
"Record" button to record the current position of the robot.
Click the "Back" button to enter the Point Selection page. Click the "Next" button to
start calculating the offset points.

Use restrictions:

1. It is recommended to keep the number of offset points per time within 1000, otherwise, interface
freezing or loss of points may occur.

2. When the system calculates an offset point, it will automatically check whether the point is
reasonable, and if not, an error message will be displayed, and the generation of commands will fail.
But the points before the unreasonable points will still be generated.
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Cause of point unreasonableness: (O Parameter error @) Singular position (3) Point unreachable
@ Other errors.

3. If there is no point between the start line and the end line of the specified mod, an error message,
"No point to be offset found", will be reported.

4. The robot needs to be connected when this tool is used, otherwise, an error message of "robot
communication error" will be reported.

5. The angle between the vectors formed by any two points of p1, p2, and p3 shall be greater than 1°,
otherwise, it will be judged that the three points are collinear and an error message of "reference point
error" will be reported; The same applies to ql, q2, and g3.

6. The point name in the command needs to be consistent with that in the point list (case-insensitive),
otherwise, an error message of "point xxx not found" will be reported.

7. When the tool page is open, and when you perform operations such as adding or removing tasks,
adding or removing points, editing RL, and switching between projects on the "Task List", "Point
List", and RL editing pages, this tool will not automatically refresh. It is necessary to close and
reopen the tool page manually for refreshing this tool.

8.3.4.3 Angle offset parameters introduction

This function provides angular offset capability for Cartesian points. It allows for rotational offset of
taught points within a user-defined range of motion commands in the RL program by specified angles.
Rotation Plane

p1 @ Select O Teach )| -

9,
p2 @ Select O Teach a
p3 @ Select O Teach
rotation axis
l rotation axis enabled: ® Yes Q No | Ifi‘
| p0 @ Select O Teach p1 i | é‘
Params Setting
Angle: 0.00 -
; @
Repeat times: 1.00 —
'eviol Nex‘e “.s;
Rotate in the -
positive direction
| PO
‘ / P2 ® F
P2 P .
Rotating surfagte C) (,/
Ny °p3 ® P
P3
b |
— Wl k\sw g shaft
Slewing shaf Rotating surface SR ST
No rotary shaft fixation have rotary shaft fixation

The point selection for Angle offset is identical to Program offset. After the effective range is selected,

perform the following operations to complete the angular offset.
Define the rotation plane: The user needs to specify three points (pl,P2, P3) to
@ determine the reference rotation plane for the Angle offset function. These three points
can be selected from the point list or confirmed through teaching.
Disable rotation axis:
Set [Use rotation axis] to "No". The system will calculate a circle based on the 3
©) specified reference points P1, P2, and P3 (all lying on the circumference), with the
rotation axis passing through the circle center perpendicular to the circular plane and the
rotation direction following the vector from P1 to P2.
Enable rotation axis:
Set [Use rotation axis] to "Yes", and the system will calculate a rotation plane based on
® the 3 specified reference points P1, P2, and P3. Then, specify an additional reference

point PO, where the rotation axis is defined as the line passing through PO and
perpendicular to the rotation plane, with the rotation direction following the vector from
P1 to P2.
@ Set offset angle and repeat count: This function will rotate the points multiple times,
generating a new set of motion commands for each repetition.
Note:
1. This function does not support angular offsets for joint-space points
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2. After performing angular offsets, the orientation of robot points in the new RL program may differ
from the original program. Always verify through manual slow-speed single-step execution and
individual point confirmation before initiating continuous operation

8.3.4.4 Mirror offset parameters introduction

This function provides mirror offset functionality for Cartesian points. Users can select the points to
be offset and apply mirror offsets according to specified rules.

Mirrior Offset

pl @ Select O Teach S0

q1 @ Select O Teach )
[T rotation enabled: @ Ves O No 1)

p2 @ Select O Teach
q2 ® Select O Teach
p3 @ Select O Teach 2 RE
q3 @ Select O Teach

-eviot f§ Next @)

Wiait for the offset point

reference point

offset point

The point selection for Mirror offset is identical to Program offset. After the effective range is
selected, perform the following operations to complete the mirror offset.
Select mirror points:
@ Choose reference points pl and q1 as the mirror basis. These points can be selected from
the point list or taught manually.

Rotation disabled:
Set [Use rotation] to "No", the system will calculate the mirror plane based on the

@ positions of p1 and q1. The position of the point to be offset will be mirrored across this
plane, while its orientation remains unchanged before and after the offset.
Rotation enabled:
Set [Use rotation] to "Yes". Additional reference points p2, q2, p3, and q3 must be
® specified. The triangle formed by (p1,p2, p3) must be symmetrical to the triangle formed

by (ql, g2, g3) across the intended mirror plane. In this mode, both the position and
orientation of the points to be offset will be mirrored across this plane, resulting in
symmetrical orientations before and after the offset.

8.3.4.5 Operation examples

Step Graphical Representation Explanation

o L * + " = a L @
Undo Redo Cut Copy FPaste Maveun Move down Comment Delline Search Pos Offset | Aux proaram

~GLOBAL PROC main()

1. Click the "Point MOVE’*(MWW 1,v1000,250,tool0}; ; It can only be used in manual mode
Movel(point2,v1000,z50,tool0,wobj0); . ..
Offset" button to MoveC(point2,point5,v1000,250,100l0); with the permission level of
open the tool; SearchL(DIO_O,robtarget1,robtarget2,v1000,tool0); "Pr()grammer" and above;
ENDPROC
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2. Select the point
to be offset, set the
parameters, and
click the "Next"

« 4 % B B - 0 " - a & @

Undo Redo Cut Coov Paste Moveuo Move down Comment Dol line Search pos Offset. Au proaram

»GLOBAL PROC main()
MoveAbs)(point1,v1000,z50,t00l0);

Movel (point2,v1000,250,tool0);

Points Select

Mod  : taskO/main

MoveC(point2,point5,v1000,250,tool0); SRR
SearchL(DI0_O,robtargetl,robtarget2,v1C Envl Bow 18
ENDPROC New Points
O Cover Griginal Points

O Auto Rename
@ Generate New Points
@ specify suffix _offset

Here, select the points of lines 2 to 5 in
the "main" of the "task0" task;

The point generation method is
"generate a new point", with the name
suffix of the new point needing to be

button: specified;
i ’: P The insertion position selects the 7th
i Bl line of the "mod" file;
Next
- - % » " * + “ = Q A =
Undo Redo Cut Coov Paste Moveuo Movedown Comment Delline Search Pos Offset  Aux proaram
'GLOBAL PROC main() Offset Value
MoveAbs)(point1,v1000,250,tool0); . . .
T S0t it izt The points to be offset here are pointl
MoveC(paint2,points,v1000,250,toolo); | & " in line 2, point2 in line 3, point2 in line
SearchL(DIO_O,robtarget1,robtarget2,v1C | P! O select @ Teach EEETY 000000000 4 d rob 2 in line 5
3. Prompt ENDPROC 52 O st © each [ oonconoon » and robtarget2 in line 5.
) . = Note:
"number of points . g = 2 ;i =3 e 1. The "point2" is calculated twice, but
. ql Select Teach [EESGE 0.00,0.00,0.00 .
to be offset"; ’

2 O select @ Teach

@ O seloct § Points Num :5

it actually will be offset only once, so
only one offset point will be generated.

4. Set the offset
calculation
method and

reference point,

and click the

"Next" button;

TR S N ) * 5 " = a A o
Undo Redo Cut Copv Paste Moveun Movedown Comment Delline Search Pos Offset Aux roaram

$GLOBAL PROC main()

Offset Value
MoveAbsl(point1,v1000,250,tool0); O input @ select/Teach
Maovel (point2,v1000,250,to0l0);
MoveC(point2,point5,v1000,z50,toolC Enable Btits
SearchL(DIO_O,robtargetl,robtarget2,y  pt @ select O Teach point2 P
ENDPROC p2 @ select O Teach points .

p3 @ select O Teach point3 "
qt O select @ Teach ([ 7 10236.49826.72
g2 O select @ Teach 39,201.27,930.38
@3 O seiect @ Teach [EERY 39.-201.27.93038

As the progress bar pops up during the
execution of the offset, please wait
patiently;

Excuting Offset...

i so»

5. Prompt "offset
successful". The
contents of the 7th
to 10th are newly
generated
commands;

- s B * + " ™ Q A )
Undo Redo Cut Copy Paste Move up Move down Comment Delline Search Pos Offset Aux proaram

’GLOBAL PROC main()
MoveAbsl(point1,v1000,z50,to0l0);
Movel(point2,v1000,z50,t00l0);
MoveC(point2,point5,v1000,z50,tool0);
SearchL(DIO_O,robtarget1,robtarget2,v1000,t00l0);
ENDPROC
MoveAbsl(pointl_offset,v1000,z50,t00l0);
Movel(point2_offset,v1000,z50,tool0);
MoveC(point2_offset,point5_offset,v1000,250,tool0);
SearchL(DIO_O,robtargetl,robtarget2_offset,v1000,t00l0);

Offset Success

You can see the generated point
information in the point list;

Name Property  Pers
point1 Joint disable  [-0.00,002,0.2
2 point2 Cart  disable (x 448.29,y:-0.01
points Cart  disable (x448.29,y:-001
4 point3 Joint  disable  [-0.00,0.02,02
robtarget2 Joint  disable  [0.00,0.02,02
point_offset Joint  disable  [3.05,255,7.51
[l | point2 offset Cart  disable (c45829,y:19.99
point5_offset Cart  disable (c45829,y:19.99
[ | robtarget2 offset | Cart  disable (x 458.29,y:19.99

8.3.5 Move to function

"Move to" Function: This function enables the robot to move to the selected point by executing a

series of operations;

8.3.5.1 Operation examples

Step Graphical Representation Explanation
1. In the RL
p . anekesh pos It can only be used
¢ 1tor D T R T i e i 0 A i e i o assn | in manual mode
interface L i issi
et th 5 .GLAPO[ mal . with the permission
select the level of
corresponding PGS ® "Programmer" and
motion
above;
command;
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@
2. Clle the 2} GRefresh Pos
"Move to" o e e ) i SO A 0 . ey S G 5 T
7 SGLOBAL PROC main()
bllttOIl n the MoveAbs)(j1,v1000,250,tool0);
top-right MoveAbs)(j2,v1000,250,to0l0);
ENDPROC
corner;
An
Point Info
3. In the L. o Single-point motion
@]
ik 5
"Move to" command: No need
pop_up using took  yan10 5 wobj: \fmh"ﬂ ) ) tO Select a point;
. Please click the butten to confirm switching tool and wobj, and refresh the current position. . . .
window, select Fosinio Multi-point motion
the current position target position command: Conﬁrm
x 457138 457.138
corresponding ¥ 4543 194543 the selected points;
= 354.196 = 354.097
tool, work " resse 17959 Choose the tool and
object, and i i phas work object for the
pOll’lt; “‘(’,;::;“"' (0.000, 0,000, 0.000, 0.000, 0.000, 0.000) (0.000,0.000,0.000,0.000,0.000,0.000) move tO,
e
Point Info
4 Tn the Siieto e g“‘”‘“ Select "Movel, "
. point
"Move to" == "MoveL, " or
using tool: | tool0 L, Wobl | wobjo _ " "
pop_up Please click the button to confirm switching tool and wobj, and refresh the current position. MoveAst
window. select g (displayed only for
> X mner\l;:nsilinn ng:z;:si:ion ] Oil’lt angle pOiIltS)
the target point x 41138 57.138 g .
and exceute y 195943 191542 in the bottom-right
z 354.196 = 354.197
the "Move to" . 17999 7999 corner, and long
. ; e e press to trigger the
function. b o i .
"Move to" function.

(0.000,0.000,0.000,0.

4

extemal oint 0,006, 0,000, 0,000, 0.000, 0.000, 0.000)
(*/mm):

8.3.6 View location function

8.3.6.1 Overview

"View location" function: This function is primarily designed for users to identify the current stop
position of the robot and determine which line of the RL program it corresponds to.

. EEEDENCER 0 & oD
“ X @ ] 4+ + ) o Q o s ¢
Undo Redo Cut Copy Paste rePaste Moveup Movedown Comment Delline Search Pos Offset  Aux program
# | GLOBAL PROC main() 5
MoveAbs](j1,v1000,250,to0l0);
MoveAbsl(j2,v1000,z50,to0l0);
@ MoveAbs)(j3,v1000,z50,tool0); I
MoveAbs)(j4,v1000,z50,to0l0);
MoveAbsl(j5,v1000,z50,t00l0);
[@ /| MoveAbs)(j6,v1000,250,t00l0); |
MoveAbsl(j7,v1000,z50,to0l0);
MoveAbsl(j8,v1000,z50,to0l0);
@ MoveAbsl(j9,v1000,z50,to0l0);
oveAbs. N ,250,t00l0];
MoveAbs)(j11,v1000,z50,tcol0);
MoveAbs)(j12,v1000,z50,tool0);
(@ MoveAbs)(j13,v1000,250,to0l0); |
MoveAbsl(j14,v1000,z50,tool0);
MoveC(p1,p2,v1000,250,to00l0);
ENDPROC

Triggering the view location function can be done in the following ways:
1. Clicking the "PPToMain" button;

2. Clicking the "View Location" button;

3. Clicking the "Update Position" button;

When the "view location" function is triggered, a @ symbol will be displayed on one or more
lines in the RL program interface, indicating that the robot's current position matches the point
position used on those lines.
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Refer to the "Settings" -> "HMI Settings" -> "View Location Parameters" to configure the tolerance
range between the robot's actual position and the point positions in the RL program;

Looking Position Params

Parameter accuracy: 10.00

8.3.7 Split screen function
8.3.7.1 Overview

+/-(0°-30°)

The function is primarily designed to facilitate quick access to I/O information, register information, and other function

interfaces while users edit RL programs;

8.3.7.2 Steps
Step Graphical Representation Explanation
1. Click the "Split b It can only be used in manual mode

Points List

ENDPROC

screen" button in
the top toolbar;

exoemoc

2. Display the left
split-screen
interface;

3. Switch split-
screen information =
dlsplay signaid DI devicet

signall DO devica

OB A

with the permission level of
"Programmer" and above;

During split-screen mode, the right
operation panel and left menu panel
automatically close;

When exiting split-screen, the two
panels automatically expand;

on Quick Edit .

Click the tab bar on the split-screen
panel to switch between /0
information, Register information, and
RL information views;

The I/0 list and Register list support
name search functionality;

8.3.8 Tool/work object pointer following function

When the robot is in Manual mode, the tool/work object group in the upper-right corner of the teach
pendant will automatically switch to match the tool/work object assigned to the currently selected RL
program line. Note: This function is not supported for custom tools/work objects defined in the RL

program.

| test1 ) tasko s main < main_< ]

Pij Conigur

CustomProc  Undo Redo Cur Copy aste reboste Moveup Movedown Comment Delline Search Splt Showpoition Quich Ede,

§ 1GLOBAL PROC main()
Mavel{p1,v1000,250,t0010,wobjO);
Movel{p2,1000,250, 10010, wobj0);

ENDPROC
10 Signal Lis:

Usor Frame |
Too List

Work Object
Var Monitor

oresesn pos (CEREY

i (o e I
®

(@D When Line 2 is selected, the tool/work object in the upper-right corner automatically updates to

tool0, wobj0
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@ When Line 3 is selected, the tool/work object in the upper-right corner automatically updates to
g tool 0,g wobj 0

8.4 Project configuration

8.4.1 Robot selection

8.4.2 Project

The Project Configuration interface is used for the relevant configuration of the current project.
Predeﬁned Parameters

Select Robot : 18334123820100 ~

Project
A project is responsible for storing all the necessary information needed by working robots.Each project can schedule
multiple tasks, and each robot is allowed to create multiple projects.
Activated Project : new_project
Default Project : test_load_v4000 xcore

Select Project: new_project v |

Synchronization
There are three synchronization methods for projects in HMI and controller:

(1) After establishing a connection between the two, the projects will be
automatically synchronized immediately, based on the one in the controller;

(2) When important project information (such as tool, wobj, etc)) changes, it will
be immediately synchronized to the controller;

(3) RL code will be automatically pushed to the controller during execution,
debugging, and other operations; If the work is not completed and needs to be Pull form Controller Push to Controller
saved, please click the "Push to Controller” button on this page;

Recover

Q

Recover Project :  projects 20240510 1720 v

When the RobotAssist software is running on the PC side and the robot is not connected, if you want
to edit the RL project offline, you can select a previously connected robot here, and the system will
switch and display the project data of the robot.

When the RobotAssist software is connected to a robot, the currently connected robot is shown here.

Reload: Reload the selected project.

Compared to previous versions, Version 3.1 has implemented adjustments to the RL programming
language syntax. The main changes are as follows:

1. All functions and register commands must be enclosed in parentheses () when called;

2. Every expression must be terminated with a semicolon ;

For example, in older versions, the program code may be written like this:
MoveL p1, v3000, z50, tool0

inta =200

ConfL off

Whereas in Version 3.1, it shall be modified to the following format:
MoveL(p1,v3000, z50, tool0);

int a = 200;

ConfL(off);

Upon upgrading to Version 3.1, when you click "Reload" in the "Project Configuration" interface or
click the "PPToMain" button in the "Program Editing" interface, the system will automatically detect
and display a prompt to guide you through the project upgrade process.

All RL programs in this project will be upgraded.
Before the upgrade, the original project has been

backed up and can be retrieved by exporting the
project.
Do you confirm the upgrade?

Please note that once the upgrade is complete, if you need to revert to a previous version, you can
export the current project in the 3.1 format. The exported ZIP file will include "ProjectName_old1.zip,
" which is a backup of your project before the upgrade. Be sure to keep this backup file properly
stored for future needs.

Set as default: Set the selected project as the default project, which can be automatically loaded when
the robot is started up.
Save as: Save as a selected project and push it to the controller.
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8.4.4 Restore project

8.4.5 Project upgrade
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Import: Open the Import Project page and select parameters such as the project system and project
path to be imported.

Export: Open the Export Project page where you can select the project you wish to export and specify
the export path. The system supports exporting projects in the following formats: xCorev2.2 (and
carlier), xCore3.0, and xCore3.1 formats.

New: You can click it to create a new project. The project name can only be a collection of letters,
numbers, and an underscore.

Rename: Rename the currently selected project.

Delete: Delete the currently selected project.

A Warning

Files cannot be recovered once deleted!

There are three ways to synchronize the project files in HMI with those in the controller:

1.  After the connection between the two is established, their project files will be automatically
synchronized immediately, with the project files in the controller taking precedence;aA

2. When the important information of a project (such as tool and work object) changes, this
change will be synchronized to the controller immediately;

3. The RL code will be automatically pushed to the controller
when

Upon upgrading to Version 3.1, when you click "Reload" in the "Project Configuration" interface or
click the "PPToMain" button in the "Program Editing" interface, the system will automatically detect
and display a prompt to guide you through the project upgrade process.

Are you sure to switch to
project test1?

Please note that once the upgrade is complete, if you need to revert to a previous version, you can
performing operations such as operation debugging. If the work is not completed and you need
to save it, you can click the "Push to Controller" button on this page.

"Load from Controller" button: The teach pendant will re-synchronize and load the projects from the
controller, and this operation will directly overwrite all current projects in the teach pendant.

"Push to Controller" button: The teach pendant will synchronize its current projects to the controller.
If the program is modified during debugging, click this button, and the pointer hot update will be
enabled, and the current program modifications will take effect in the controller.

When the project is modified, the controller will back it up periodically. In the drop-down list, select a

9]

backup project named by time and click "Restore" to restore the backup project. Click to refresh

the backup project list.

Normally, you do not need to manually use the "Project upgrade" function in the "Project
Configuration" interface. However, in certain special scenarios where the upgrade cannot be
performed by clicking "Reload" or the "PPToMain" button, you may manually trigger the upgrade
process by clicking this function button.

Please note that once the upgrade is complete, if you need to revert to a previous version, you can
export the current project in the 3.1 format. The exported ZIP file will include "ProjectName_old1.zip,
" which is a backup of your project before the upgrade. Be sure to keep this backup file properly
stored for future needs.

8.4.6 Shutdown recovery

After the "shutdown recovery" is enabled, if a normal shutdown occurs during the RL program
running, the controller will automatically recover the status before the shutdown after powering on
again.

As of version 3.2, this function supports the recovery of variable data, pointer data, function call
relationships, and some robot status parameters.

A simple illustration of the shutdown recovery is as follows:
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¥ 1 FIGLOBAL PROC main()

int a;
a=10;
= wait(2); .
print(a); ﬁﬁﬁ#ﬁlzﬁiﬂﬂﬁﬁﬁuﬁﬁ
ENDPROC : Eﬂlgﬁﬁfﬁml
F R XA TR B, B " fEHHIE.
EFE WEIRAES MBAFLERE. 28F HITES TR
T T
¥ | EIGLOBAL PROC main()
int a;
a=10;
- wait(2);
print(a);
ENDPROC
A MEXNARRS. & WEITITIERF HitkanyENR10
. BRE
BYiElFES >

Normal shutdown available for data recovery:
1. In the Teach Pendant, enter the Controller settings — Basic settings, and click the
"Restart/Shutdown" button to shut down.
2. Press the "POWER" button on the control cab to shut down.
3. For the models equipped with the UPS safeboard, an unexpected power outage occurs.
Except as aforesaid, the data recovery is barely available after an abnormal shutdown (e.g., forced
power-off, system errors, etc.). At this point, re-execute the "pptomain" and run the program.

This function only recovers the parameters corresponding to the following commands:
Command name
MotionSup
MotionSupPlus
MotionSuplJointTrq

ConfL
Conf]

SpeedRefresh

HomeSet

Home

HomeSpeed

MotionWaitAtFinePoint

IgnoreOverride
SingAreaLockAxis4

SingAreaJointWay
SingAreaWrist

SetRobotJointsMaxAcc

SetRobotJointsMaxJerk

SetTransmissionOverloadParams

SetAccRampTime

SetStopAccRampTime

MotionSuplJointTrq
SetMaxMotionJerk

VibSuppression

Notes:
1. The demo mode will not be restored after powering on again.
2. The values of 10 and registers will not be saved during shutdown, and the actual physical
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values will be read after powering on again.

When this function is enabled, the system will prioritize loading the project that was
running at the time of shutdown (e.g., project A) during the boot recovery and ignore the
settings of the default project (e.g., project B).

Function limitations in the current version:

1.

8.4.7 Predefined parameters

No trajectory recovery: If the program executes a trajectory (e.g., A — B — C) before
shutdown, the lookahead pointer had already scanned the point C command, and the
shutdown occurs during the A — B path (assuming it stopped at point D), the program will
continue to plan the path from point D to point C, and will not recover the A — B path upon
startup again.

No status recovery of communication devices: It is impossible to recover the status of
communication devices operated, such as Sockets and serial ports, before shutdown. The
connection needs to be reinitialized.

No interruption recovery: If an interrupt function is being executed during shutdown, the
related interrupt functions will not be recovered upon startup again and need to be
reconfigured.

No recovery of the trajectory recorded through commands: It is impossible to recover the
trajectory recorded through commands such as PathRecStart and PathRecStop.

The predefined parameters include the basic frame parameters, as well as a train of standard speed
and turn zone parameters, and these variables are used as parameters for the RL command. You can
view the physical meanings of the variables on this page, but they are not allowed to be edited
currently.

In the Programming tab -> Project Configuration -> Predefined parameters page, you can view the
predefined parameters provided by the controller.

RL Editor
Custom Proc
Task List
Variable List
Paints List
Path List

10 Signal Lisi
User Frame |
Tool List
Work Object
Var Monitor

Project Configurationfg

i
Including basic coordinate with a series of speed and zone canfigurations, by means of these standard variables you are now able insert motion commands
Editing predefiend parameters is currently forbidden for any user, in order to garantee basic correctness of standard vaiables. H

User Frame

userframe0 The user frame with unit matrix, coincides with base coordinate system

Tool

toold  The robat holded tool with unit matrix, ceincides with flange coordinate system

Wobj

wobj0  The work object on the default user frame, coincides with base coordinate system O x @

Variables

System predefines commeon speed variables as follows

Name Joi

city percentage

TCP linear SR
Smmys
10mm/s
25mm/s Bz6
30mm/s
40mm/s
S0mmy/s OrD
60mmy/s @
Turn percentage
0% ©rd
0.15%
1%
3% Qcd
5%
8%
10% @ QD B

In the Settings tab -> Motion Parameters -> Motion Parameters page, you will find the configuration
options for the predefined parameter vmax, including the maximum TCP velocities and maximum
external axis velocities. vmax is the only predefined parameter that can be configured by the user.
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nitor EEED &

Kineati Hadvanced setting

Controller S¢

HMI Setup joint max acc(*/s"2)  joint max jerk(*/s"3) joint stiffness gain

User Group Axis 1 : 1500 5000 1 [05,2]

Calib Axis 2 : 1500 5000 1 [05,2]

Coord Calib Axis 3 : 1500 5000 1 [05,2]

Dynamic Set Asis 4 1500 5000 1 [0.5,2]

Body Param: Axis 5 : 1500 5000 1 [05,2]

Asis 6 : 1500 5000 1 [05,2]

Forescontc Jog Acc Ramptime : 04 [0.05, 1] VelSmoothCoef 1 p0

Sk Iun jerkis) - 04 [005,1]

EmCde AIM  ace ramptime when reach target (s) :  0.05  [0.05, 1] The acc ramptime when reach targe only takes effect when it is greater than or equal to the jerk!

Shortcut Cus MaxTcplineSpeed 7000  [0.001, 1000000]  MaxTcpRotSpeed 500  [0.001, 1000000]
MaxExtlineSpeed 5000  [0.001, 1000000]  MaxExtRotSpeed 1000 [0.001, 1000000]

Traject Params simpling Points : 1000 [1,1000]

Recommended forward-lacking parameters: no less than 500

8.4.8 Project switch list

In the project switch list, the existing project on the left can be added to the right switch list. The
projects added to the switch list can be switched according to the project ID in the switch list using
the register binding function code. The corresponding ID can be manually modified.

The filtering is available by name and ID. You can click the middle arrow to add the project to the
switch list. Modifying the ID and deleting will be automatically synchronized to the controller.

Program Setting Communication Safety Pack Record Option 45 ear Alarm  XNto
€
Project Configuration Predefined Parameters [afs][la g Ri3s
RL Editor
" i Activated Project : document  Default Project : No Project
Prj Configuration
Cistori Prodiice D Select All R Filtration name: D Select All Filtration |D: name:
Task List
1
Variable List
Points List
3
Path List R
10 Signal List test000
>
User Frame List
Tool List
Work Object List

Var Monitor Select

«

Project list, showing all existing projects.

Add button. Click this button to add the project to the right project switch list.

Project switch list. The projects added to this list can be switched by binding function codes through
registers.

® ©©

@ Switch the project ID. This ID serves as the parameter for switching projects using registers, which can be
manually modified through double-clicking. After modification, it will take effect automatically.

8.4.9 Project export/import
8.4.9.1 Project export

On the project configuration page, click the "Export" button to enter the project export interface.
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Project Option
Please select the type of export project. (—0

@ xCore Version 2.1 Project Format O xCore Version 3.0 Project Format O xCore Version 2.2 Project Format

Selection Path

—0

Open

Select Items
D Select All Name|: Reset

document

O
O
O 3
O
O

test000

Cancel

Project export option

Project export path
Filter box

Project list

Project export button

@®eee

Export steps: First, select the project version in (@), select the path for the project export target file in
D, and filter by name in (), if necessary. Then, check the entries to be exported in @. Finally, click
the "Finish" button in & to execute the export, and the exported file will be generated in the path
specified in @.

8.4.9.2 Project import

On the project configuration page, click the "Import" button to enter the project import interface.
Project Option

Please select the type of import project. This upports Xcore and titanite.

© xCore O RokaeStudio O Titanite I}

Selection Project

Please select one project.Make sure that the project file being imported is complete, otherwise the import will faif! ‘/g

Open

Import Options

1 have duplicate project in the imported content, choose one of the following. The new project is renamed by default,you can also choose to
override existing project.

| @ Rename O Replace 4

Import project version
Project path selection
Project import option
Project import button

®®Ee
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Import steps: First, select the project version in (D and the project path in @) . Then, select the
conflict handling strategy for imported entries in (3. Finally, click the "Finish" button in @ to
execute the import, and the project will be imported locally.

8.5 Custom production

8.5.1 Overview

8.5.2 Basic operations

The custom production interface provides a simple and intuitive interactive mode for users. Users can
create a concise monitoring and interaction interface simply by selecting registers, DI/DO signals,
points, and project variables of interest.

The functions supported by this interface include: displaying and editing registers, displaying the
status of DI signals, enabling DO signals, updating point positions, and displaying and editing project
variables.

Custom Produce Interface

S 9 10 0 O 10 10

o |0 6 510 |0 6 )
V16 @) 10 0 @) 10 10

610 |0 6 1 6 1° |

2' n PrevPage 1 / 4 NextPage

The Operation/Display Panel mainly includes the selection, display, and operation of
® different controls.

The currently selectable controls include single DI, single DO, point position update,
registers, and project variables.

® Interface editing column. It involves data export from and import to the custom
production interface, page switching, and individual control editing and deletion.

The Operation/Display Panel contains multiple production task controls, which can be imported,
exported, edited, and deleted through the buttons below.

The control contains three parts, among which the top part shows the control signal name, the middle
part refers to the control's label text (customized by users), and the bottom part is available for users'
operations/displays on the control. Various controls provide different interactions.

Operation Graphical Representation Explanation
Custom Produce Interface
Owo |® O e |0 © 10 10
L2 IL® N | Clicking the circle in the top left corner of
o o o 9) o o o .
a control allows you to select it on the
Conirol interface, and the circular frame in the top
selection ®) o o 0 ® o o left corner of the selected control will turn
red. For instance, the currently selected
L | ) J L / J control on the interface is the "suctionCup"
e P © P ° e © control in the first row and second column.
brbage 1 /4 Nextboge ao
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Import

Import Wizard

Select File
File (i) C:/Users/11507/Desktop/testxmi

Import Options

Open

Ifhave duplicate elements in the imported conten, choose one of the following.You can also choose to override existing

elements or not import new elements.

@ Repiace O piscara

Select Items
Select All

Page: 1 Row:1Cok 1 DI2.0
Page: 1Row: 1Cok2  DO2.0
Page: 1 Row:1Cok3  registerd
Page: 1 Row: 1 Col:4
Page: 1 Row: 1 Col:5
Page: 1 Row: 1 Col:6
Page: 1 Row 1 Col:7

Page: 1 Row 2 Col: 1

commu

Click the button to enter the import
interface, and select the file import path,
the import entries, and whether to replace.

Export

Export Wizard

Select File

Fite (i)

Select Items
] SetectAll

e o ——

£ Pege 1Row 1Cokl D20

o2 0

registerd

Page: | Raw 1 Cot §
Page: 1 Row 1 Cot6

G))

Page: 1 Row:2 Cot 2
|8 Poget Rowz cot 3
] Page: 1 Row 2 Cok
|@ Poge: 1 Row- 2ot 5
l=

Open

suctionCup

[ ]

Click the button to enter the export
interface and select the controls that need
to be exported and the export path.

Edit

Element Wizard

Page: 1 Row: 1 Col: 1
Single DI

Property

Label Content Label Color

Background Calor 0

10 board type
modbus 0

Max Port DI 16, D0:16, A, AOD

Select DI
bRo

Style
@ O

[Open] [Close]

Preview

D oen

Click the button to enter the control
editing page. Detailed usage instructions
are provided below.

Delete

Custom Produce Interface

@m0 |0 10 wgiens

« =]
) 0o o]

O
O

oD e

G 1 4 b oo

Click the nbutton to delete the selected
control.

8.5.3 Control introduction

With four types of controls offered by the custom production interface, users can develop the
interface style suited for the production conditions. They are the single DI control, single DO control,
register control, and PERS variable control, respectively. The control editing page is shown below.

xCore Control System User Manual 85



ROKKALE 8 Programming

Element Wizard

Sage: 1 Row: 1 Col: 1 0) Style’ ‘ . @
ingle DI ~ i (.kj}‘
[Open] [Close]
Property
Label Content Label Color 1 (2)

Background Color 0

10 board type
modbus 0 v (3)

Max Port DI: 16, DO:16, Al:0, AO:0

Select DI Preview
DI2.0 v

5 (C- i 3 @ O B O @
® H: N Ol 0:0O: 00

Cancel Confirm

Select the control type, including: single DI, single DO, register, PERS variable, and none.

General attributes, including: label text, label color, and background color. See © for the
representative label colors.

Special attributes, which are different for each control. See below for details.

Pattern bar, providing the data expression pattern shown by various controls.
The pattern is not available for some controls, such as register controls.

Preview bar, where you can preview the final style effect of the current edited control.

L ® @ © O

16 colors are available, and you can enter the desired color number in @.

8.5.3.1 Single DI control

Single DI control can be used for DI display. Types of optional 10 boards include: (1) IO devices
configured by users on the IO Device interface; and (2) User DI signals configured by users in the
project's 10 signal list.
The editing interface is shown below:

Element Wizard

Page: 1 Row: 1 Col: 1 Style
Single DI v (’:
[Open] [Close]
Property
Label Content Label Color 1

Background Color 0

10 board type
modbus 0~

Max Port DI: 16, DO:16, AL0, AO:0

Select DI Preview
DI2 0 v

miy [ B W O W
BN 0N @-0- 00

When the selected DI is True, the "On" icon under the control pattern is green. When the 1O is False,
the "Off" icon under the control pattern is gray.
The single DI control is not available for control interaction and is only used for DI status display.

8.5.3.2 Single DO control

Single DO control can be used for DO signal display and settings. Types of optional 10 boards
include: (1) IO devices configured by users on the IO Device interface; and (2) User DO signals
configured by users in the project's 10 signal list.

The editing interface is shown below:

86 xCore Control System User Manual



8 Programmin
o ROKALE

Element Wizard

Page: 1 Row: 1 Col: 2 Style

Single DO v o
[Open] [Close]

Property

Label Content suctionCup Label Color 2

Background Color 0

Allow operate

@® Yes O No

10 board type
modbusidl, ~ Preview
Max Port DI: 16, DO:16, Al:0, AO:0

Select DO

D020 v

O W H: B O B O @
NN O E:0O: 0«0

When the selected 10 is True, the "On" icon under the control pattern is green. When the 1O is False,
the "Off" icon under the control pattern is red.

The single DO control provides button on/off interaction, and the "Allow Operation" attribute can be
used to set whether a control can be operated on the "Operation/Display Panel".

Click the button within the red frame in the "Operation/Display Panel" interface to operate the DO

signal.
Custom Produce Interface
O pro (@ po2.0 O registero  |[O O O O
Q s
O O O O O O O
@) @) @) @) @) @) O
@) @) @) @] @) @) O
PrevPage 1 /4 NextPage a n

8.5.3.3 Register control

Register controls can monitor and modify the register values configured under "Communication" -
"Registers". Registers can be filtered by "Bus device".

Attention: The register control does not support the register array type.

The editing interface is shown below:
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Element Wizard

Page: 1 Row: 1 Col: 3

Register v

Property

Label Content commu Label Color 3

Background Color 0

Allow operate

© Yes O No

Select Register

Fieldbus Device modbus 0~

Register register0 v~

Cancel

8 Programming

Preview
O registerQ

commu

]

O W H: §: O W 0 @
BN O E:O:0«0

Confirm

The register control does not provide a status-style display, but it can display the register value.

The register control is edited by entering values using a numeric keyboard. On the "Operation/Display
Panel" interface, you can click on the value "Display/Edit Box" for the value to enter the register
value (attention: writing is only allowed when the register is set to "Write-only" mode).

Value writing steps:

Step

Graphical Representation

Explanation

1. Selection

Custom Produce Interface
Oozo (D020 |[@ regsen |O

suctionCup commu

@ b4 5
o o ® o o o o

@) 10 o )

Click on the value
display/editing box in the
register control.

© © © @) © @) ©
PrevPage 1 /4 NextPage B
Custom Produce Interface
[Ooeo O ooz ’@ regisiero | (O B @] 9]
Q « |
3 o=t e e —
© O e o 0 9]
| ) Input the register value to be
2. Input &1 P P g
e o e | |P set.
I I
© O ’Q © @] © ©
[ - ] PrevPage 1 /4 NextPage [ = |
Custom Produce Interface
Ooeo |(Oovozo |[@ reaisten |[O (@) @) @)
O« |®

© © ] ] (@] (@] O

3. Successful

value writing. © © © © o o o
© © @] ] @] @] ©
Prevbage 1 /4 NextPage B

88

xCore Control System User Manual



8 Programming

ROIKKALE

8.5.3.4 Point position update control
The point position update control can modify point information in the point list, with selectable point
types including Cartesian and joint.

The editing interface is shown below:
Page: 1 Row: 1 Col: 1

Refresh point ~

Property

Label Content Label Color 1

Background Color 0

Allow operate

©Ves O No

Select point variable

Preview
Point Type O Cart @ Joint

Select Point  point0 ~

Point Info 11: 0.00°, J2: 0.00°, J3: 0.00°
14: 0.00°, J5: 0.00°, J6: 0.00°, J7: 0.00°

01:0.00°, 02: 0.00°, 03: 0.00°
04: 0.00°, 05: 0.00°, O6: 0.00°

The point position update control does not provide status style display but offers an "Update Position"
button.

Clicking the "Update Position" button on the "Operation/Display Panel" interface allows you to
update the values of the selected point.

Steps for updating point position:

Step Graphical Representation Explanation

Custom Produce Interface

® w0 (O @) @) @) ] O

@) ©) ©) @) @) ] ©)

1. Selection ® ®) O ® ® O e Select an empty control

b 114 e B0

Element Wizard

Page: 1 Row: 1 Col: 2

Refreshpoint v

Property

Label Content Label Color 1

Background Color 0
2. Select the point
position update function Allow operate
@ ves O no
Select point variable

point Type (@) Cart QO soint Preview

Select Point  point2 v

X: 457.14mm, Y: -194.94mm, Z:
284 20mm ~

Point Info
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3. Select the point whose
position needs to be

Element Wizard

Page: 1 Row: 1 Col: 2

Refresh point ~

Property
Label Content Label Color 1

Background Color 0

Support both Cartesian and joint

All at 1
updated ® ?w 83:0 ¢ point types
Select point variable .
e o g il
Select Point  point0 v
Pointinfo  J1:0.00%, J2:0.00%, J3: 0.00" mw
Custom Produce Interface
O ponto (@ pom0 | O O O O O
O O ©) O @) O @)
Click "Complete" to update the
4. Complete @) ® ® ® ® @) 0O point position in the custom

production interface

i 11 s oo

8.5.3.5 Project variable control

The project variable control can monitor and modify the variables configured under "Project" -
"Variable List". The selectable variable types include int, byte, bool, and double. Variable array types
are not supported.
The editing interface is shown below:

Element Wizard

Page: 1 Row: 1 Col: 3

Project variable ~

Property

Label Content Label Color 1

Background Color 0

Preview

O int0

. [

Variable name  int0 ~

Cancel

The project variable control does not provide a status-style display, but it can display the project
variable values.

The project variable control is edited by entering values using a numeric keyboard. The "Allow
Operation" attribute can be used to set whether the control can be operated on the "Operation/Display
Panel".

Click the value display/editing box on the "Operation/Display Panel" interface to write values to
project variables.

Allow operate

O Yes @ No

Select Variable

Variable type  int

-l H: @: O @ O 3
.E .‘3 DIU .\I .¥Z DH DH D!‘

Confirm
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Step Graphical Representation Explanation
Custom Produce Interface
(D poino (O poino @ into @) O O O
@) O O O
1. Selection | L Click the value display/editing
: o) O © o © O o] box in the project variable control
o e 1© © 1© 1© 10
o8 X PrevPage 1 /4 NextPage nn
Custom Produce Interface
O poine O pointo ( into O O O @)
) e ) (o)
07 Oi AA Var Input ? % B O O O
[ et
151 oo I Input the project variable value to
2. Input ®) ®) i 5 == ) @) @) @) be set
O /L s Tl 0 @) @)
PrevPage 1 /4 NextPage n
Custom Produce Interface
(O pointo O pointo | (@ into O O O O
v v I R i e
o @) @) @) @) @) @)
3. Successful value
@] @) @] @) @] @) @]
PrevPage 1 /4 NextPage n

8.5.4 Custom production export/import

8.5.4.1 Custom production export

& &
On the custom production page, click the . button at the bottom left to enter the custom
production export interface.
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Export Wizard 0\

Select File

File (*.xml) Open
Select ltems ‘/4

Select All Signal : Content : Reset

Position Signal Content

Page: 1 Row: 1 Col: 1
Page: 1 Row: 1 Col: 2
Page: 1 Row: 1 Col: 3
Page: 1 Row: 1 Col: 4
Page: 1 Row: 1 Col: 5
Page: 1 Row: 1 Col: 6
Page: 1 Row: 1 Col: 7
Page: 1 Row: 2 Col: 1

Page: 1 Row: 2 Col: 2

Page: 1 Row: 2 Col: 3

NOR0RREREARDRARBE

Page: 1 Row: 2 Col: 4 °

:

Custom production export target file (including path)
Filter box

Custom production export selection list

Custom production export button

®®Oe

Export steps: First, input or select the path for the custom production export target file in @, and
filter by name in @), if necessary. Then, check the entries to be exported in 3. Finally, click the
button in @ to execute the export, and the exported file will be generated in the path specified in @.

8.5.4.2 Custom production import

&
On the custom production page, click the . button at the bottom left to enter the custom
production import interface.

Import Wizard

Select File /o

File (*xmly Open

Import Options

i have duplicate elements in the imported content, choose one of the following. You can also choose tooverride existing elements or not import
new elements.

@ Replace O Discard
Select ltems ‘/e

select All Signa) : Content : Reset

Position Signal Content

Cancel a > Confirm

Custom production import file ]

Custom production import option, which is the strategy for handling entry conflict
Custom production import entry

Custom production import button

Filter box

@®eee
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8.6.1 Task attributes
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Import steps: First, select the custom production file to be imported in (D. Then, select the conflict
handling strategy for imported entries in @ and the entries to be imported in ). Finally, click the
buttonin @ to execute the import, and the selected custom production will be imported locally.

The xCore control system supports multitasking.

Through multitasking, the "parallelism" of multiple robot programs can be realized. Typical

application scenarios are shown below:

®  Monitor continuously one certain signal even if the Main program stops operating (it is similar
to the background PLC function, but its response speed is much lower);

®  While the robot executes the main program of motion, it performs data reception, transmission,
and other data processing with external devices, without being restricted by the execution logic
of the main program;

®  Receive some inputs through the teach pendant while working;

The "Task List" in the xCore system provides a management interface for parallel processing tasks.
Users can view the attributes of existing tasks, create new tasks, edit tasks, and delete tasks on this

interface.

S Task List

RL Editor

Name

Type  Auto Boot Start Auto Start Safety Level Priority Description

Hrsject Configur task0 Motion High e
Custom Produce main MOD Math Fundiion
v taskd Normal o
Variable List matn MoD £
Points List
Path List
10 Signal List
User Frame List
Tool List
Work Object List
Vision
( o

When creating or editing a task, it is necessary to set the task attributes.

Edit Task: taskO

Basic Info
Name : task0 Description : Default
Task Info

Type : Motion v Auto Start : [] Enable
Priority : High v

Creating Files

Main Function : D Generate Other Function : O Create now © Do not create

el Description
attributes P
The task name must be unique among all tasks, it should only be composed of
Task name alpl_lam_lmeric characters and underscores. _
Its initial character shall not be a number and the maximum length of the task
name is 20 characters.
Description | Describe the role of the task to assist users in understanding.
It includes routine tasks, motion tasks, semi-static tasks, visual tasks (used along
Task type with xVision). _ _ _
Among them, a motion task refers to the control of the robot's motion using RL
commands. Only one motion task can run in a single project.
It is used along with the Production mode. When selected, the program starts to
Autostart re-execute when the system is restarted. It will not be stopped by the teach
pendant or emergency stop under normal conditions.
Priority Set the task priorities.

Create file

When the main function generation is checked, the main function will be
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| | generated automatically after task creation. The same applies to other functions. |

8.6.2 Regular tasks and motion tasks
8.6.2.1 New task

You need to create a new project before creating the first task. If you already have a project and want

to add a new task, you don't

need to repeat creating a new project.

HOIHad @ ilsllE:11e1] Predefined Parameters

Select Robot

Project
A project is responsi
schedule multiple ta

: 18334123820100 ¥

ble for storing all the necessary information needed by working robots.Each project can
sks, and each robot is allowed to create multiple projects.

Activated Project: new_project
Default Project : test load v4000 xcore

Select Project: new_project v | =

Reload Set Default Save As Export New Rename

New project

u Task List
RL Editor
Name \y tart Auto Start Priority Description
Project Configuri
Custom Produce
Variable List
Points List
Path List
10 Signal List
User Frame List
Tool List
'Work Object List
Vision
2 [+] ]}
New task
After creating a new task, you can edit the attributes of the task.

New Task

Basic Info

Name : task0 Description :

Task Info

Type : Normal v Auto Start : Enable

Priority : Low v

Creating Files

Main Function : Generate Other Function : O Create now © Do not create
Previous Step J§ Next Step

Note:

Task attribute editing

[ ) 10 tasks are supported.
® A maximum of one motion task can run at a time.
®  Changes in the task type, task entry function, and whether it is a motion task attribute take

effect immediately.

8.6.2.2 New program module

Each task can include several program modules (mod files). As shown below, you can click the Edit

button.
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Task List

Name Type  AutoBoot Start Auto Start Safety Level Priority Description

v task0 Motion High Default

Main Function

oo
Click "+" on the new page to create a new program module. After entering the basic information such
as the name and description of the module, you can click "OK" to complete the creation of the
program module.

Edit Files for Task: task0

Task Files

main Main Function
Basic Info
Name : abc Description : damo

At this point, you can view the newly created program module in the task list.
Task List

Name Type Auto Boot Start Auto Start Safety Level Priority Description

Motion Default
Main Function
abc MOD demo

In the upper part of the RL editor, you can also select a new program module and program it.

E] main ‘

“« e % ® abc 4 T
Undo Redo Cut Copy raste reraste Move up Move down
GLOBAL PROC main()
ENDPROC

8.6.2.3 Starting and running

task0 ‘ . .
Click in the upper part of the RL editor to select a task. Use the Start/Stop button or external
signals to control the start/stop of the selected task in the condition of manual enabling or automatic
power-on.
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CEDETPETS CITED
SNl sy ®

B B A= & v
Undo  Redo Cut Copy  Paste AdvPaste Moveup Movedown Expand

LGLOBAL PROC main()
MoveAbs)(j2,v1000,z50,t00l0,wobj0);
MoveAbs)(j3,v1000,z50,tool0,wobj0);

print(1);
Wait(2);
print(2);
Wait(2);
print(3);
Wait(2);
print(4);
Wait(2);
print(5);

- Wait(2);

~ENDPROC

Use restrictions:

®  Generally, a background task will run cyclically. If a task does not contain any wait commands,
the background task may consume too much computing resources, causing the controller to be
unable to handle other tasks;

®  The scopes of variable VARS and the constant CONST are limited to their respective tasks, but
the GLOBAL-level PERS variable is a global variable;

®  When PPToMain is executing, all non-running tasks execute PPToMain;

®  When there are tasks running, it is forbidden to modify the contents in the Task List interface;

8.6.2.4 Inter-task communication

8.6.3 Semi-static task

The inter-task communication supports two methods: PERS variable and interruption.

Inter-task communication by PERS variable

®  Global-level PERS variables with the same name shall be defined in all task projects that
require communication, and the data type and dimension of variables shall be identical;

[} PERS variables shall be used to control task execution and data transmission where necessary;

[} All variables and tasks in the variable list and point list are available at will;

Use restrictions:

®  You just need to specify an initial value for the PERS variable in one of the tasks. If you have
specified an initial value for the same PERS variable in multiple tasks, the initial value defined
in the first running task will be used.

®  When a task waits for another task by means of the PERS variable and the WaitUntil or
WHILE command, it is necessary to pay attention to coordinating with the wait command
(greater than 0.1s) to avoid the program quickly executing the empty judgment command, and
thus occupying too much system resources.

Since v2.0.1, the xCore control system supports performing semi-static tasks.

The semi-static task belongs to the multi-task function and runs a program written in RL language.
Compared with regular and motion tasks, semi-static tasks have two features as follows: (1) After
being properly configured, they can self-start after being switched on without any commands such as
power-on and start-up commands; (2) The pause button is not effective on the semi-static task. With
these two features, the operation cycle of a semi-static task covers almost the entire time from power-
on to power-off of the control system.

Typical application of semi-static takes:

®  Judge the robot position periodically, and notify the host computer via registers, 10s, etc.;
®  Output custom heartbeat signal;

®  Transmit data among multiple devices;

8.6.3.1 Semi-static task creation

In the task list, click "+" to create a new task. Select Semi-static Task in the Type, complete other
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attribute settings, and click the "Next" button to create the semi-static task.

New Task
Basic Info
Name : taskl Description :
Task Info
Type :  SemiStatic ~ Auto Start Enable
Priority :  Low ~ Auto Boot Start : Enable
Safety Level :  Safety independent e

Creating Files

Main Function : Generate Other Function : O Create now © Do not create

Cancel

8.6.3.2 Starting and stopping of semi-static tasks

Just like the regular task startup, after creating and configuring a semi-static program, the semi-static
task can be started by powering on in manual or automatic mode and clicking the “Start” button. If
there is a semi-static task running in the project, there will be a promptm in the
middle of the bottom status bar. At this time, clicking pause or power off will not stop the semi-static

task. Clicking the '"semi-static status" button will pop wup a confirmation dialog

| Are you sure to stop the semi static task?

box , and clicking "OK" will stop the semi-static task. When the
semi-static task does not trigger a program exception, only this button can stop the semi-static task
(the semi-static task can be paused only after the regular task is paused).

© T v v (<3

(<l * @ ] =] =}
OR .|| - Copy Paste AdvPaste Moveup Movedown Expand Aux program  Refresh Pos [EEGUCIAE]

¥ 1 BIGLOBAL PROC main()

While(true)
Print("Semistatic operation prints once per second");
- Wait(1);
Endwhile P
ENDPROC Print  Console

TUT/T0 15:30:44.583489: taskU:main.mod|4]- G
>Semistatic operation prints once per second
01/16 15:30:45.884820: taskO:main.mod[4]-
> Semistatic operation prints once per second
01/16 15:30:46.887276: taskO:main.mod[4]-
>Semistatic operation prints once per second
01/16 15:30:47.889530: taskO:main.mod[4]-
>Semistatic operation prints once per second
01/16 15:30:48.891273: taskO:main.mod[4]-
>Semistatic operation prints once per second
01/16 15:30:49.892718: task0:main.mod[4]-
>Semistatic operation prints once per second
01/16 15:30:50.895353: task0:main.mod[4]-
>Semistatic operation prints once persecond ()

Clear

8.6.3.3 Configuring semi-static task for self-start

In the project configuration interface, set the project associated with the semi-static task as the default
project.
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I E= 8e LT e el Pred efined Parameters
Select Robot :  30498a15-f0fa-dd52-823e-822391e5600e ~

Project

A project is respansible for storing all the necessary information needed by working robc
robot is allowed to create multiple projects.

Activated Project : 0328

Default Project : No Project

Select Project: 0328

~ |
Reload |Set Default | Save As .

In the task list, check the two options, running on startup or not and running or not.

Task List
Name Type Auto Boot Start Auto Start Safety Level
3 task0 Motion
> taskl Semistatic Safety independent

Finally, click pptomain to synchronize the project configuration from the HMI to the controller,
allowing the semi-static task to self-start.

8.6.3.4 Safety level of semi-static tasks

In addition to configurations such as priority and "running or not" of regular tasks, the semi-static task

has an additional feature: safety level.

It is used to define the controller's exception handling policy for the semi-static task as the semi-static

task operates abnormally (e.g. data reception failed).

® Safety irrelevant: It applies to the host computer or operators who do not care about the
operating condition of semi-static tasks. A semi-static task configured with this safety level will
be stopped individually if its operation is faulty, with the operation of other tasks not affected.

® System stop: Applicable when the data of semi-static tasks affect the program's safety logic (e.g.
deciding the motion point via a semi-static task, and informing the host computer how to
control the robot via a semi-static task). The semi-static tasks of the System stop level will
make all tasks paused if there is any fault in their operation.

8.6.3.5 Recommendations for semi-static task debugging

8.6.4 Task monitoring

®  The controller supports single-step debugging of semi-static tasks in manual power-on mode.
However, it is still recommended to complete debugging with regular tasks first, and then
change the task type to semi-static task to avoid unexpected startups of unfinished semi-static
tasks during reboots in the debugging process;

®  For semi-static tasks, it is recommended to add error handling for commands that may fail. For
example, the ReadXX command may time out or fail due to network fluctuations, external
device issues, or other unexpected factors. To ensure that semi-static tasks continue execution
with minimal interruption, it is advisable to use a try catch statement to protect the code that
may fail, and perform appropriate error handling in the catch statement (e.g., use goto to jump
back to before the Read command and retry the data reading);

®  Due to the specialty of long-term execution inherent to semi-static tasks, the single-run @

N
and loop-run - settings in the upper-right corner of the debugging interface do not apply to
semi-static tasks. All semi-static tasks run in a continuous loop by default.

The current running status of each task can be monitored in the status monitoring.

8.6.5 Task export/import

8.6.5.1 Task export

& &
On the task list page, click the . button at the bottom left to enter the task export interface.
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Export Task
l@ Export Task O Export Mod f

Export Task ‘/0

Selection Path :

Open

Select Items
D Select All Nam% i Reset

D task0 Default

D task1

Cancel

é

Task export target file (including path)
Export format

Filter box

Task list

Task export button

@®®ee

Export steps: First, input or select the path for the task export target file in @, select the export
format in @), and filter by name in (3, if necessary. Then, check the tasks to be exported in @.
Finally, click the button in (&) to execute the export, and the exported task file will be generated in
the path specified in @.
8.6.5.2 Task import
On the task list page, click the button at the bottom left to enter the task import interface.
Import Task

l@ Import Task O Import Mod Ve

State: Both the import task and the Mod need to select the parent directory of the target file.
Import Task /o
Selection Path :

Import Options

Open

If have duplicate elements in the imported content, choose one of the following.[The new element is renamed by default,you can also choose to
override existing project.

© Rename O Replace \e

Select ltems

I:l Select All Name ¢

Reset

o—{

@ | Task import file
@ | Task import format
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Task import option, which is the strategy for handling entry conflict

Filter box

Task import entry

@O®®

Task import button

Import steps: First, select the import format in @), select the import task in (D, and filter by name in
@, if necessary. Then, select the conflict handling strategy in (3 and the tasks to be imported in &.
Finally, click the "Finish" button in ® to execute the import, and the selected tasks will be imported
locally.

8.7.1 Variable naming rules

8.7.2 Variable scope

Variable names in the RL language can consist of letters, underscores, and numbers, but must start
with a letter or underscore " ". However, variable names cannot be the same as system keywords.
You can see Keywords pre-definition for RL system keywords.

In addition, there are precautions as follows:

In the same module, GLOBAL and LOCAL level variables with duplicated names are not allowed;

In different modules, GLOBAL variables with duplicated names are not allowed;

In different modules, LOCAL variables with duplicated names are allowed;

In the same module, no variables (GLOBAL, LOCAL, excluding ROUTINE) are allowed to have
naming conflicts with functions in this module;

In different modules, no naming conflicts of GLOBAL level functions and variables are allowed,

H Note

When a variable name contains two characters only, it is important to note that the second
character shall not be "h" or "b", otherwise, the variable may be converted to hexadecimal or
binary. For more information, please refer to the Number system conversion.

The RL language system defines three scopes:

It is visible to any program module of the current task, and can be declared
in the module declaration area;

If variables need to be accessed across tasks, they shall be declared using
the GLOBAL PERS keyword.

Attention: The variables in the variable list and point list are all global, and
are readable and writable by all tasks.

GLOBAL

It is only visible to the current program module, and can be declared in the

LOCAL module declaration area;

It is only visible within the current function and can only be declared
within the function body, and the scope type (GLOBAL or LOCAL) is not
allowed to be specified when the scope variable is declared;

Attention: Scope only applies to variables, not custom functions.

ROUTINE

8.7.3 Storage type

Each variable can be divided into three kinds: VAR (Variable), PERS (Persistent Variable), and
CONST (Const Variable), depending on whether it can be modified during program execution.

VAR (Variable) Variable, can be re-assigned in the process of program execution;

Constant variable, cannot be re-assigned during program
CONST (Const Variable) operation, and this type
must be determined at the beginning;

Continuous variable. During program execution, if the value of the

variable type changes,

the variable will be automatically modified from the initial value to

the current value, thus achieving the effect of "Persistent” storage;

Note:

®  Even if the value of a PERS type variable is changed while
the program is running, the initial value displayed in the
program editor declaration area is not immediately refreshed,
and the initial value displayed in the program editor
declaration area is updated to the latest value only when the
program reloads or stops;

®  Regardless of whether the program is running or not, only

PERS (Persistent Variable)
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the initial value of the PERS variable can be viewed in the
"Variable Management" interface, and its current value can
be viewed through status monitoring or the print command.

8.7.4 Keywords pre-definition

The following are reserved keywords (case insensitive) that are predefined for the RL language:
Module, EndModule, Proc, EndProc, Func, EndFunc, SetDO, DO_ALL,

SetGO, SetAO, WaitDI, Wait, WaitUntil, WaitWObj, WBID, Q, P, J, V, W, T, S, L, CA, DURA,
IGNORELEFT, EJ, 1], FCBV, FCCV, FCOL, FCXYZ, FCCART, PE, PER, TCP, ORI, EXJ, CFG,
PDIS, JDIS, MoveAbsJ, MovelJ, MoveL, MoveC, MoveT, LOCAL, TASK, GLOBAL, VAR,
CONST, PERS, INV, DOT, CROSS, sin, cos, tan, asin, cot, acos, atan, atan2, sinh, cosh, tanh, In,
log10, pow, exp, sqrt, ceil, floor, abs, rand, GetCurPos, Print, PrintToFile, ClkRead, TestAndSet, IF ,
Else, Endif, WHILE, ENDWHILE, for, from, to, endfor, Break, Continue, Del, Int, Double, Bool,
String, BYTE, Robtarget, Speed, Zone, Tool, Wobj, Jointtarget, TriggData, Load, FCBoxVol,
FCSphereVol, FCCylinderVol, FCXyzNum, FCCartNum, Pose, CLOCK, INTNUM, SYNCIDENT,
TASKS, Call, Return, EXIT, Pause, StopMove, StartMove, StorePath, RestoPath, True, False,
Interrupt, When, Offs, CalclJointT, CalcRobT, CRobT, RelTool, SocketCreate, SocketClose,
SocketSendByte, SocketSendlInt, SocketSendString, SocketReadString, SocketReadBit,
SocketReadInt, SocketReadDouble, AccSet, MotionSup, TrigglO, Triggl, Triggl, TriggC, On, Off,
clock, intnum, userframe, pinf, ninf, FCFRAME WORLD, FCFRAME TOOL, FCFRAME WOBJ,
FCFRAME PATH, FCPLANE XY, FCPLANE XZ, FCPLANE YZ, FC LINE X, FC LINE Y,
FC _LINE Z, FC ROT X, FC ROT_Y, FC ROT _Z, Offs, CalcJoinT, CalcRobT, CRobT, RelTool,
Start, Time, ClkReset, ClkStart, ClkStop, CONNECT, WITH, IDisable, IEnable, ISignalDI, Single,
SingleSafe, WaitWobj, DropWobj, Wobjldentifier, WobjAngle, ActUnit, DeactUnit, INTNO, Exp,
DoubleToStr, WaitSyncTask, FCAct, FCDeact, FCLoadID, FCCalib, FCSupvForce, FCSupvTorque,
FCSupvPosBox, = FCSupvPosSphere, FCSupvPosCylinder, =~ FCSupvOrient, = FCSupvOrient,
FCSupvReoriSpeed, = FCSupvICPSpeed, FCCondForce, @ FCCondTorque, = FCCondOrient,
FCCondReoriSpeed, FCCondPosBox, FCCondPosCylinder, FCCondPosSphere, FCCondTCPSpeed,
FCCondWaitWhile, FCRefLine, FCRefRot, FCRefSpiral, FCRefCircle, FCRefForce, FCRefTorque,
FCRefStart, FCRefStop, FCSetSDPara

8.7.5 Number system conversion

The RL language supports direct entry of hexadecimal, binary, or values of scientific notation by
adding a number system identifier after a number or letter.

Example 1

After the "h" suffix is added after 0—9, a—f, or A—F, the RL compiler treats the corresponding number
or letter as hexadecimal and converts it to decimal in the compiler. For example:

8h stands for 8 in hexadecimal and 8 in decimal;

bh stands for b in hexadecimal and 11 in decimal,

25h stands for 25 in hexadecimal and 37 in decimal;

Example 2

After the "b" suffix is added after 0-9, a—f, and A—F, the RL compiler treats the corresponding
number or letter as binary. For example:

1b stands for 1 in binary and 1 in decimal;

10b stands for 10 in binary and 2 in decimal;

1010b stands for 1010 in binary and 10 in decimal;

Example 3

Adding the "e+x" after a number indicates that the number is multiplied by 10 to the x power. For
example:

5e+20 represents 5x10720;

26e—15 represents 26x10"(—15);

112e—10 represents 112x10"(—10);

8.7.6 Variable declaration

A declaration must be made before using a variable. The format of the variable declaration command
is as follows:

SCOPE STORAGE TYPE varname [= value]

Where:

1. SCOPE refers to variable scope. Please refer to Variable Scope;

2. STORAGE refers to variable storage type. Please refer to Storage Types;

3. TYPE refers to variable type, and can be a basic type or a special type. Please refer to Variable

Type;
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4. varname is the variable name. Please refer to Variable Naming Rules;

The content in square bracket [ ] is optional and can be either initialized or not when variables are
declared. For variables that are not explicitly initialized when they are declared, the system
automatically assigns different initial values as per the type of the variables. The default initial value
may cause program execution problems in some cases, so it is recommended to initialize each
manually added variable.

Example

There are a few examples of variable declarations as follows:

Example 1

VAR int counter = 8; //Declare the integer variable count and assign an initial value of 8

VAR double time = 2.5; //Declare floating-point variable time and assign an initial value of 2.5
VAR bool ifOpen = true; //Declare the variable bool type ifOpen and assign the initial value of true

Example 2

In general, no duplicate names are allowed for variables:

VAR int counter = §;

VAR double counter = 2.5;

The compiler will report an error message at this time by prompting "Failed to add variable".

Example 3

However, a global variable and a local variable can have the same variable name:

VAR int counter = 1;

GLOBAL int counter = 555;

Although variables with different scopes allow duplicate names, it is not recommended to use
variables with duplicate names in order to avoid confusion and misuse, unless the variables with
duplicate names have special technological advantages.

ﬂ Note

Variables cannot be declared inside loop statement blocks such as while, otherwise, duplicate
declarations will be caused when this part of the code is repeatedly executed, resulting in a "Fail
to add variable" error. Please declare the variables outside the loop body.

Use restrictions

The ROUTINE variable that declares the PERS storage type is not supported;

When there is a duplicate name for variables or functions of different levels, the compiler will decide

which variable to be used based on the priority of the scope. Variables with the highest priority order

will be selected first, and those with lower priority order will be obscured and hidden. The priority of

scopes is as follows:

®  When the variable names are duplicated, the priority of scopes is as follows: ROUTINE>
LOCAL> GLOBAL;

®  When the function names are duplicated, the priority of scopes is as follows: LOCAL >
GLOBAL,;

8.7.7 User variable hold

The user variable "a" with hold is created in an RL project. This user variable is marked as a PERS
variable, then the value of this variable is held on the non-volatile storage media when RL stops, the
robot restarts, shuts down, or is powered off. When the robot is powered on again or RL is running
again, the value of variable a is restored to the value held. The initial value is assigned only when the
variable is created for the first time or re-edited. (Attention: Only PERS variables added to the
variable list possess the hold attribute. However, PERS variables defined in the variable declaration
area have no hold attribute.)

The persistence is supported for the following user variable types: Int, byte, double, bool, string, pose,
speed, zone, fcboxvol, Fespherevol, feeylindervol, fexyznum, fecartnum, and torqueinfo.

When the user variable persistent configuration is on the RL project interface, the entries where
persistent variables can be created as shown in the red boxes below:
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Program Setting Communication Safety Pack Option
RL Editor @
« lad 3 cl B o v " LY Q
Project Configuration Undo Redo Cut Copy Paste Moveup Movedown Comment Delline Search
5 %JGLOBAL PROC main()
Custom Produce while(true)
print("semi-static task running");
Task Li 5
A - wait(1);
T endwhile
‘anable List
ENDPROC
Path List
10 Signal List

User Frame List

Tool List

Work Object List

Click the variable list, point list, tool list, or work object list to create user variables of corresponding
type. All variables for which the persistent attribute can be created have a "persistent" attribute item,
where "yes" indicates that the variable is a persistent variable, marked as a PERS variable. For
example, create a PERS variable of int type, whose configuration is as follows: (Other types can be

configured by analogy)
© New Variable
RL Editor
Variable Type
Project C ! Variable ; Int.Min: -2,147,483,647;Max: 2,147 483,647
Custom Produce Variable Type @ int o
Task List Name : int0 Description :

Variable List ’ PERS : O enable © disable l Dimension :  + - | NoArray

Points List

Edit Origin Value : into

Path List
10 Signal List int 0

User Frame List

Modification of PERS variable

The PERS variables of the xCore control system are stored in the form of initial value+hold value.
The initial value refers to the data input by users to the variable list, and the hold value is the data,
after it is modified by the program, stored on the non-volatile storage medium. The hold values of
base types (int\bool\double) can be observed by status monitoring, and structure data (e.g., points,
tools, work objects) can be printed by the print command.

During the operation of RL program, the PERS variable can be modified by the operator "=", and the
modified data will be stored as a hold value within the controller. For the next time of program
operation, the hold value of corresponding variable is preferred to be read, and if there is no hold
value, the initial value of the variable is read.

If the PERS variable is modified by the point update button or the editing function of the variable list,
the initial value and hold value are modified at the same time.

8.7.8 Variable list operation

The variable list interface allows the creating, viewing, modification, and deletion of almost all
variables in the robot system. The currently supported variable types include:

S/N Variable Type Description
1 System predefined | Variables that cannot be modified by users and are used to store
variables certain system parameters, such as tool0/wobj0.
User predefined Variables that can be modified by users and used in multiple
2 . . .
variables programs, such as user-calibrated tools and work objects.
3 Program variables | Variables defined by the user in the program, which are generally
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used only in the current program and its subprograms. Program
variables include most of the variable types supported by the
system.

8.7.8.1 Variable viewing

For some types of variables that have specifically defined steps, such as: speed/zone (defined and
modified on the auxiliary programming interface). Although such variables can be viewed and
modified in the Variable View interface, it is still recommended to use the dedicated interface for
modification for the sake of convenient operation and fewer errors. The variable management
interface should be used primarily for viewing operations.

8.7.8.2 Variable editing

8.8 Point list
8.8.1 Overview

«

RL Editor

Project Configuration

Custom Produce

Task List

Variable List

Points List

Path List

10 Signal List

User Frame List

Tool List

Work Object List

Vision

Variable List

Type: Al v Name: Description: Reset

Dimension Initial Value

xcpointp0  robtarget disable  [1] v

‘‘‘‘‘‘‘

xcpointj0  jointtarget disable  [1] & j0,1.5,15,3.66e-05,51.5.0.00556,0KE) 0,0,0,0,0.0}

disable

) Refresh Movel to Movelto  MoveAbs)to

53 n

H Note

The variables that can be viewed and modified in the variable list interface are limited to
those used in the currently loaded robot program. Therefore, the displayed variables will
change when other programs are loaded.

If you need to add variables or modify certain existing variables, you can click the "New" or
"Modify" button to enter the variable editing page for relevant operation.

Type Useq to gelect Va}riable types when creating new variables. All supported types
are listed in the sidebar on the left.
Name Enter the variable name.
Dimension | To create or modify arrays, supporting up to 3D arrays.
Persistent Define as a persistent (pers) variable or non-persistent variable
Value Display the variable value
Description | Provide a description of the variable

The point list is used to manage the robot points involved in projects in a unified manner. The points
used in the RL program need to be configured in the point list before they can be used in the program.
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Points List

—~ : 1)
(1) F it s 1
Q) Licosmn e 0 Task Al Name Description func Reset
kit [l o0 Jont disable NoAray  [0.00, 000, 000, 000, 0.0, 0.00, 0.0} toold wobj0 taskz main B
variie st [l pointt Jont  disable No Amay [-66.14, 100.62 85,99, 7886, 5088, -11941,000F 1000 wobi0 task2  main movesb i1
| [l oz ot cistle Moy 758 85012214 10577, 10285, 10865, 000F 1000 wob0 a2 main moveabiR2
e point3 ot dsable NoAmay [-70.02 845, 8854, 8955, 10503, 487,000 1ol wob0 task2 main moveabHita3
osignaltis Il pontt Cort  dsable NoAmoy (x S6100,y: 000, £ 43200)mm, elbow 000" fool) w0 task2 main ———
user Frame | [l Points  Cart  disable NoAmay 33457,y 9500, 2 51000imm ebow:0.00°  tocll wob0 task2 main movejBitE2
e points  Cot Gsable NoAway  (c 50000, %-000, £ 40000, elbow 000 1000 wob0 task2  main moviBERE3
workObject [l o7 Jont  disable NoAnay  [000,3196,§7.00000, AT 000,000  tool wob0 sk main mavecREA
vartontor [l POt Cont dssble NoAmay (cSS207,y: 13083,z 41403mm, elbow: 000° 1000 wob0 task2  main movecEikF1
=~
(2) ponid Cort dsable NoAway (< 4495,y 15000,z 6R62mm elbow 000" oo wobi0 task2  main movelBLAT
—d pointl0 Cart dissble NoAmay (55600, y 15000 7 465.00)mm elbow:000°  tool) wobj0 task? main move B2 CREC]
floontn Cat omabie NoAmay (c-4495,y: 20064, Z85997)mm, elbow 0.00° 1000 wob0 k2  main mOveIRLA3
pont12 Jomt disable NoAray (0002954, -9017,000, 5989, 0000007  tooll wob0 tak2 main movel I (XBERBE)
Dz @
B pcint.. Cart dsable NoAmay (55752 y: 16047, 2 41409mm elbow: 000"  to) wob0 task? main movec LK 0:9
1 Joimt dsable NoAway [-000,3196, -87.00,000, 7470 -17000.000F tocld wob0 taskz main BEERT: 20250605 153114
P Cont Gssble NoAmsy (cO00,y:-15000, £ 127300)mm, ebow 000 ool wob0 task0  main ERRERT: 2025,07/01 142959 Ord
P2 Cort dissble NoAuay (c000,y:-15000, z 127300/mm, ebow 000 ool wob taskd  main BOERF. 2025/07/01 142959
i Cart disable NoAmay (000, -15000.z 127300imm ebow: 000"  too) wob0 kD main BT 20250701 160412
2 lom dsable NoAmsy (000, 0,00, 0,00, 0.00, 000, 000, 0.00f woll wobj0 task0  main ST 20250702 091309 (SRS
P Jom dsbe NoAwy  [000,000,000,000,000000000° tool wob0 task0 main ERRERCT: 2025/07/02031319
# Jomt dsable NoAmay  [0.00,0,00,000,000,000,000, 000" 1000 wob0 kD  main BREIT: 0250702091320 0c®
Pt Cart dissble NoAmay (r000y:-15000.% 127300mm ebow 000" fool wobl taskd main BRERT: 0250702091336
o5 Cor ciable NoAwy (000 v 15000 2 127300imm cbow 000"  fool) wob) k) main BEPEET. 0250702051336 2
e Py e O ®

(-1 ] oEsn . -

Point filter: Allow you to filter which points are displayed in the list below. You can filter
@D y p play
points by type, task, name, description, and function.

® Point display: Show the attributes of each point, including name, attribute, persistence,
position, tool frame, work object frame, task, function, etc.

Point editing, use the "Update Position" button to update the point coordinates to the current
point position of the robot;

Click the "Select invalid points" button to select all the unused points in the RL editor within
the current filtering range.

® | The button on the right is used to move the robot to this point position: Clicking the "Move
to" button will open the motion window. For Cartesian-type points, you can click the MoveL
or MoveJ button: The robot will move to this point position in a straight line or through joint
space motion; and for joint-type points, you can click the MoveAbsJ button: The robot will
move to this point position through joint motion.

@ Function button area: Import point, Export point, Create point, Edit point,
[ o S point, uMulti-select points,and =" ' " 77 Back/Next.

Point editing page:
Cartesian space point:

Edit Point: p2

Basic Info
1 \ Name : p2 Type : O Joint @ Cart PERS : O enable @ disable
h Dimension : * - No Array  Description : &akT2024/10/15 10:12:37 Relevant frame : tool0 wobjo
Task: task0 ~ Func: main ~  Please select the task and function for the point.

Edit Posture Property
p2 @ Refresh Pos

Notice: Manual modification of Cartesian data has no effect on joint data and vice versa

2_ Position(mm) : X 457.1379: Y -194.9428 Z 354.1966¢ Elbow(*): 0

) Orientation : © Euler(®) O Quaternion
A -179.9987 B 0.003081( C 0.002262°%

Conf Params : cf1 -1 cf2 0 cf3 0 cf4 -1 cf5 0 cf6 -3 cf7 0
cfx 0
Ext Joint(®* ormm) : O1 0 020 o3 0 04 0 05 0 06 0
5 [ [ e |
@) Basic information, including point name, description, persistence, dimensions, task, and function.

Pose information. The point type is not modifiable.

® Clicking the "Update Position" button will update the point to the current pose, or you can change it manually.
Manual modifications to Cartesian data will not affect joint data, and vice versa.

Conf parameters: These parameters can be modified for the corresponding point position.

® Clicking "Cancel" returns to the point list interface without saving any changes; clicking the "Complete" button saves
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| | the current changes and returns to the point list.

Joint space point:

Edit Point: point0

Basic Info

1 ; Name : point0 Type : @ Joint O Cart PERS : O enable @ disable

Dimension :  + - 1 1 Description :

Task: taskO b Func:  main ~  Please select the task and function for the point.

Relevant frame : tool0 wobj0

Edit Posture Property

point0  [1] M © Refresh Pos

@ Joint") 1 J1 0 120 JEN) J4 0

Ext Joint(° or mm) : O1 O 020 030 C4 0

Notice: Manual modification of Cartesian data has no effect on joint data and vice versa

50 16 0 770

050 06 0

point's dimensions.

Basic information, including point name, description, persistence, dimensions, associated
@ | frames, task, and function; clicking the dimension add or delete buttons can modify the

selected to modify their contents.

In the pose information, when the array is multi-dimensional, different dimensions can be

®©@ | Clicking the "Update Position" button will update the point to the pose of the currently
selected dimension, or you can change it manually. For points of Cartesian type, manually
modifying the data does not change the joint data, and vice versa.

"Complete" button saves the current changes.

® Clicking "Cancel" returns to the point list interface without saving any changes; clicking the

8.8.2 Operation examples

8.8.2.1 Point creation/editing

Operation

Graphical Representation

Explanation

1. Creating/editing

Points List

Type: All v Task Al v Name: Description: Func: 3eset

Property Dimension Position

disable

No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]"

jil Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]"

1 _offset Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00)°
j2_offset Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00}*
j1_offse Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]"
j2_offse Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]*
po Cart disable No Array (x: 457.14, y: -194.94, : 354.20)mm, elbow: 0.00
point1 Cart disable No Array (x: 457.14, y- -194.94, z: 354.20)mm, elbow: 0.00*

p2 disable No Array

(c: 457.14, y: -194.94, : 354.20)mm, elbow: 0.00°

Joint disable

point0 No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]"

®

o

Click the or button to
enter the point editing page

2. Basic information
editing

When creating or editing a point,
you can select the name, type,
point description (optional),
persistence, dimensions
(optional), task, function, etc.
Users can set the point's
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New Point dimensions using the dimension
Basic o add and delete buttons.

IName : point1] Type : @) soim () cart pers : () enable (@) disable

imension . NoAmay  Description : Relevant frame -

Task:  task0 ~ Func:  main ~  Please select the task and function for the point.

Edit Posture Property
point1 € Refresh Pos

Notice: Manual modification of Cartesian data has no effect on joint data and vice versa

Joint(*) : J1 -23.0954 12 2585227 J3 29.66814 J4 -0.00007 J5 34.4828¢ J6 -203.097 J7 O

Ext Joint(* or mm) : 01 0 ozo 030 040 o050 06 0

3. Pose information
editing

New Point
Basic Info
Name : pointi] Type : @ Joint O Cart PERS : O enable @ disable
Dimension : + : NoAray  Description : Relevant frame :
Task: task0 v Func:  main

~  Please select the task and function for the point.

Edit Posture Property

dification of Cartesian data has no effect on joint data and vice versa

Joint(") : 11 -23.0954 J2 25.85227 J3 29.66814 J4 -0.00007 J5 34.4828¢ J6 -203.097 J7 O

Ext Joint(" ormm) : ©1 0 oz 0 030 o4 0 050 06 0

Finish

Select the type of point and obtain
the current pose of the robot
through "Update Position". If the
point is a new point, the current
pose will be obtained by default.

4. Complete

New Point
Basic Info
Name : point1] Type : (@) soint ) can pers : () enable (@) disable
Dimension . - No Array Description Relevant frame :
Task: task0 v Func: main

v Please select the task and function for the point.

Edit Posture Property
point1 © Refresh Pos

Notice: Manual modification of Cartesian data has no effect on joint data and vice versa

Joint(") : J1 -23.0954 J2 25.85227 J3 29.66814 J4 -0.00007 J5 34.4828¢ J6 -203.097 J7 0

Ext Joint(* or mm) : O1 0 020 030 o4 0 050 06 0

Click the "Complete" button to
save the current information.

8.8.2.2 Point "Move to"

Operation

Graphical Representation

Explanation

1. Select the
corresponding point
and click the "Move

to" button

xCore Control System User Manual 107



8 Programming

ROIKALE

Points List

Type: All v Task: All v Name: Description: Func: Reset
Name'/ Property Pers Dimension Position 6
i Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]°
j1_offset Joint disable No Array [-20.53, 22.79, 2867, 0.00, 38.54, -200.53, 0.00)°
j2_offset Joint disable No Array [-20.53, 22.79, 28,67, 0.00, 38,54, -200.53, 0.00]°
j1_offse Joint disable No Array [-20.53, 22.79, 2867, 0.00, 38.54, -200.53, 0.00]°
j2_offse Jaint disable No Array [-20.53, 22.79, 2867, 0.00, 38.54, -200.53, 0.00]"
po Cart disable No Array (x: 457.14, y: 194.94, z: 354.20)mm, elbow: 0.00°
pt Cart disable No Array (3 457.14, y: -194.94, z: 354.20)mm, elbow: 0.00°
p2 Cart disable No Array (x: 457.14, y: -194.94, z: 354.20)mm, elbow: 0.00°
point0 Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]*
point1 Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48,-203.10,0.001 [N
<

@ Refresh Pos

AA MoveTo ? X

Point Infa

Move to pointname: point1

The "Move to" button can only be
clicked without clicking the
"Confirm" button if the selected

using tool: o010 ~ webj:  wobjo <.

Please click the button to confirm switching tool and wobj, and refresh the current position.

Pos Info tool and work object match those
2. Select the tO()l current position target position . h . . f . If h
and work object for N 33005 o in the point in om:atlon. E. ey
. . 5 do not match, the "Move to
point motion Ja: 25.852 25.852 >
13: 29.668 - 29.668 button is grayed out and cannot
14: -0.000 -0.000 be used directly; motion requires
s5: 34.483 34.483 clicking the "Confirm" button
J6: -203.098 -203.038 first.
e’“;;:r'g)‘_’i“‘ (0000, 0.000, 0.000, 0.000, 0.000, 0.000) (0.000,0.000,0.000,0.000,0.000,0.000)
A MoveTo ? x
Paint Info

Move to pointname: point1
using took 4510 ~ wobj: wobjo v
Please click the button to confirm switching toel and wobj, and refresh the current position.

For joint-type points, only

Pos Info

3 Perform the current position target position MoveAbsJ motion is allowed. For
"Mo.ve to" operation 1 23098 2H Cartesian-type points, only
J2: 25.852 25.852 .
Movel and MoveL motions are
E 29.668 => 29.668 11 d
J4: -0.000 -0.000 allowed.
J5: 34.483 34.483
J6: -203.098 -203.098
E’“(E;"m"r"i)" Nt (5,000, 0000, 0.000, 0.000, 0000, 0.000) (0.000,0.000,0.000,0.000,0.000,0.000)
8.8.2.3 Point sorting
| Operation Graphical Representation Explanation
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Points List

Task: All

Type: All ~

Property

j1_off Join

1. Upon the first .

. j2_offset Joint

entry to the point P —.

list interface, the Jz'om roint

sorting indicator is = o

displayed by - —

default on the r2 =

right side of the i P
name

disable
disable
disable
disable
disable
disable
disable
disable
disable

disable

Name:

No Array
No Array
No Array
No Array
No Array
No Array
No Array
No Array
No Array

No Array

Dimension

Description: Func:

Position
[-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]"
[-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]"
[-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]*
[-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]°
[-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]"
(x: 457.14, y: -194.94, z: 354.20)mm, elbow: 0.00°
(x: 457.14, y: 194,94, z: 354.20)mm, elbow: 0.00°
(x: 457.14, y: -194.94, z: 354.20)mm, elbow: 0.00°

[-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]°

[-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]"

Reset

o

© Refresh Pos

CT- T

A downward arrow indicates
descending order, and an
upward arrow indicates
ascending order

Points List

Type: All v Task: Al

Name /\

Property

~ Name:

Dimension

Description: Func:

Position

Reset

The point list will be sorted

Q Refresh Pos

Sl 1 offse Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]°
ERl 1 offset Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]° according to the current
1 j2 Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]" sorting symbol. Note: The
2 offse Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]° initial descending symbol
2 Click PRl 2 offset Joint disable No Array [-20.53, 22.79, 28,67, 0.00, 38.54, -200.53, 0.00]° when first entering the
. ick to sort 7 po Cart disable No Array (x:457.14, y: -194.94, z: 354.20)mm, elbow: 0.00" interface does not indicate
8 pl Cart disable No Array (x: 457.14, y: -194.94, z: 354.20)mm, elbow: 0.00° that the point list is sorted in
9 p2 Cart disable No Array (x: 457.14, y: -194.94, 2: 354.20)mm, elbow: 0.00° descending order until the
10 pointo Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00]° SOI‘tiIlg function has been
11 pointi Joint disable No Array [23.10, 25.85, 29.67, -0.00, 3448, -203.10, 0001 @ used.
L) L)
@ Refresh Pos Move To
[+ ] c] o]
Points List
Type: All v Task Al v Name: Description: Func: 2eset
Name Property Pers Dimension Position &
i Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00)°
j1_offset Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]°
j2_offset Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]*
j1_offse Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]" L " -
3. Reset the j2_offse Joint disable No Array [-20.53, 22.79, 28.67, 0.00, 38.54, -200.53, 0.00]° Cthlpg Reset_ will restore
SOI’ting po Cart disable No Array (x: 457.14, y: -194.94, 2 354.20)mm, elbow: 0.00" the pOln.t hSt tO ltS Sta}te before
pl Cart disable No Array (x: 457.14, y: -194.94, z: 354.20)mm, elbow: 0.00° any sorting was apphed-
p2 Cart disable No Array (x: 457.14, y: -194.94, z: 354.20)mm, elbow: 0.00°
point0 Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00)°
point1 Joint disable No Array [-23.10, 25.85, 29.67, -0.00, 34.48, -203.10, 0.00)° °

8.8.2.4 Batch deletion of points

| Operation |

Graphical Representation

Explanation
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Points List

| Tyoe 22 Tace A bame

Doscription

Type: A1 Tuk M [

ot duabl o Ay
ot i Mo Aray
ot dasbl o Aty
Joint bl o Aray
ot Gesbln Mo Ay
o dasbi Mo Anay

o cuatie Mo Amay

00,y 15000, & 1273 O oo 100

5
1
3
i

ook
o0
s 00 y: 15000 £ 1273005 obow 600" ookl
-
oo

2000,y 19000, 1273 0mem, b 000"
808,600 000, 000, 00 000 800" ool
.00, 800,010, 000, 0.0 0%, 800

500,600,000, 000, 000,00, 800

FRiEid
i

oo
000 y: 15000 £ 1273 0imen albowc 100" 100k
a0

5 D00,y 15000 £ 1273 90imm elbow 100"

BRLEF 020701 142950
BT 220701 160412
BT 2050702 091309
BRERF 220702 031310
R 20250702 01320
BRAAT 20380702 081336
BT 20250702 021336

e s et o tom o | £ e i s -

e i e B o s s

ey i i A AL Ik o gyt e —

s A o P A AR S BB I AT BBl e o ;

e Gl e i (SR = A e ko o e | ke e oy

T e SR A R A Sl T i o it

o Cot dmte Nty (000 DML KU L2 %00 w2 e v

e Sy A e e e S e o

P o ey ey =g e s s

T R i T T G TR e

g ey g e g g e

. . poineil Can dusble MoAmay (c 44%0. 20064 £ 86097 mm dlbcw 000° oo wob) k2 man oAl . .
1. Click the Multi- P e e A PO prpemg s Click the multi-select button to
T T T R . .
select button L sl U LD WL AT T 300 e ks i [ — enter multi-selection mode.

L R

B B iy e A R s i g =

T R R R R

0 ikt i), WRARADRORMAN, o s s

Tl e S B A I e T

' G Wiy A ARBAR AT Hae ST e e

e e L e L T

T g e e —

s o=
os - (-]

Points List

T T T I R -
ot i oAy 4454 HOLE W8 I SR 1441600 o0 w2 R
e e i L AR ot o7 e TR L ot e s
pricSimmniiting oo uenatasinetihotia/fonghin S A :
SO e e e S e e G ey Whet LU e
A R E AR R AR S o
oy AN S 5 A e b e | W . S ok b
T R S R T T e
s e (3 g et e A s e i e piasiosiy
o Ay 240 3000 S OOl el i " .
. Candte Wy 0L 1,2 S0 o s O v v 2 e pr-seye Check the box before each point
2. Select points to Gt e Moty 458 . 20054, AT, OO0 fool ) k2 i ity " "
i e My 001 1354,407,000 S0, ALOOE o) ) it S — to select, or use "Select All" to
be deleted ol e B B A A sl el 3 R .
T ——————— promen——r choose all points.
T T T

Points List

Type a1 Taske AN Hame

Description:

T TR T Y n

R R NI AT O o S

 ponmt2 loint desble NoAmsy(-7SB8 850 13114 10577, 10385 10869 000" too0 wobf) ted2 main moveabiBiE s

% powt) lont dasble NoAmsy |7002 84S, 8054 855 00K 2487000 toc0 wob tak? main movesty B

v poind  Cart  chsable NoAray  (c 56300y 000 £ 43200Mmm sibow: 000"  tool) wobf) taskl main moved.al

v pointS Cat cissble NoAmay (r 33467y 9500 ¢ STO00)mm, ebow 00"  tocl wobP) tad2  main moveid &)

S o e 20 A P B A0 s AT o e

e R R WA R R ST oo

Pt o e T L Stk S ) e it e e .

St S i G i itnive Click the Delete button and

 poNMI0 Cart dmabie No A (xSSGO0,y: 15000 £ 465 00ymen ef 0 et o 5 1 i pirt. I J—— . . " "
3. Delete the i W S i e W Pt - confirm by clicking "OK" in the
selected points e e " L confirmation dialog box to delete

p R e R e ey e g

¥ 1 nim deble NoAmay 0003196 4700000 7470,-1700000F wo0 wobl twd2 mam BT 202806708 153114 the selected points.

v L Cart  cinable NoArray  (c 000,y 15000, 2 1273.00)mm, sbow 000"  tooll) wobld) k0  mam BIBERT: N0L0/01 142958

£ o oo e ey OIS TIA e aar’ 0 S rr——

e R

B R i AMARUAGKAROIIE (0 ot vk e

T R

T B s LSRN ARORI S i e S

T T T e R et

T T T T T P o

8.8.3 Point export/import
8.8.3.1 Point export

On the point list page, click the button at the bottom left to enter the point export interface.
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Export Point 0\

Select File

File Format (@) json () xml

File (*json) Open

Select Iltems
) Select All Name Reset

Name Description

1 14| i

Auto generate at: 2026/01/16 11:49:54

~
&
el

Auto generate at: 2026/01/16 11:49:57

&
o
R

Auto generate at: 2026/01/16 11:49:59

S
]

o
4

Auto generate at: 2026/01/16 11:50:01

«
&

-
R

Auto generate at: 2026/01/16 11:50:01

]
~

Auto generate at: 2026/01/16 15:03:59

&

Auto generate at: 2026/01/16 15:04:01

=
o

Point export target file (including path)
Point export selection list

Point export button

Point filter box

®®Oe

@Export steps: First, input or select the path for the point export target file in (), and filter the point
by name in @), if necessary. Then, check the points to be exported in @). Finally, click the button in
® to execute the export, and the exported point file will be generated in the path specified in (.

8.8.3.2 Point import

% &
On the point list page, click the . button at the bottom left to enter the point import interface.

Import Point 0\‘

Select File

File Format (@) json () xml

File (*json) Open

Import Options —®

IFhave duplicate elements in the imported content, choose one of the following [The new element is renamed by default,you can also choose to
override existing elements or not import new elements.

@) rename () Replace () Discard

Select Items
[ select All Name: Reset

\
°— [ m

Point import file
Point import option, which is the strategy for handling entry conflict

Point import entry
Point import button
Point filter box

@®eee

Import steps: First, select the point file to be imported in (1. Then, select the conflict handling strategy for
points in @) and the points to be imported in 3. Finally, click the button in @) to execute the import, and the
selected points will be imported locally.

8.9 Path list

8.9.1 Overview
The path list is used to record the trajectories of the drag teaching and perform operations such as
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trajectory playback.

Path List

§

1
1
'
trackd 1
1
1

T CT 1
® Path list, which displays relevant attributes, including: name, type, total length, sampling
interval, whether to include trajectory, DO signal, and description.
® Function button area: Import Path, Export Path, Create Path, Edit Path,
uMulti-select Paths, and nDelete Path.
Path editing page:
Edit Path: track2
Base Info @D
Name : track2 Description
Record Track @)
Vou can specify the recording duration. The cache wil be temporarily saved after recording, and you can chose to discard or save.
Total Time: 0 = 2 00 signals:
Replay Track @)
There is priority for playback of re:aed;; content in the cache,and playback of saved contect when there is no content in the cache.
Replay Mode : [_] Loop AttentioniSelect corresponding tool information before playback path.
Speed Rate : 100% Replay
Attention:May replay failed when a replay rate higher than 100%.
Save Track @
Save the trace to a file for other modules to call. '
Recorded Track: no Restored Track: no Restore
@ | Basic information, for setting path name and description.
Path recording. If you need to record DO signals, you click the "Select DO" button and
choose the DO signal in the pop-up dialog box. Each DO signal can also be mapped to a DI
signal. In this case, changes in the DI signal will be recorded during path recording, and
@ | during subsequent playback, the output of the DO signal will be based on the recorded DI
signal. If no DI signal is associated, changes in the DO signal will be directly recorded. At
this time, the DO signal output can be manually set on the "Status Monitoring" - "IO Signal"
interface. Total duration: Total recording time
Playback, for play backing the recorded paths. You can set whether it runs in a loop, the
running rate, etc. You can click the "Playback" button to play back the recorded path and
confirm whether the recorded path is consistent with the expected one.
@ The trajectories can be saved in the cache region for subsequent use. Discard button: Discard
this recording
8.9.2 Operation examples
Operation Graphical Representation Explanation
. Thi i 1
1. Turn on the drag mode. Click 1S operation can a'so be
won ) . performed by pressing the
the "+" button in the lower right
end-effector buttons of the
corner to create a new path. robot
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Path List

T enp———— D0 Signats Descripsion

2. Set the recording duration, and
after pressing the "Record"
button, drag the end-effector to
record the trajectory until the
timing ends or the "Stop" button
is clicked.

New Path

Base Info

Name : tracks Description

Record Track

9.and you can chose to
discard or save.

Total Time: 0 mio s 00 Signals:

Replay Track find

There i pioiy forplayback ofrecoedied contentn 1 NN ST contect when s s conteit
inthe cache, <
ReplayMode : (] Loop AttenionSelect correspo e playback path

Speed Rate 4 100%

Actention:May replay failed when a replay rate higher than 100%,

Save Track

Save the trace to.a il for other modules to call,

Attention: Please stop
dragging before the end of
the recording time,
otherwise, the path
recording will fail.

3. Turn off the drag enable button
and switch to auto mode. Click
the power-on button to power on
the robot. Set the replay speed
rate and replay mode, and click
the "Replay" button to view the
trajectory playback.

Recorded Track: o Restored Track: no
Cancel

New Path
Base Info

Name : tracks Descrption

Record Track

after recording.

m . 00 Signals [ cect 00
=
Replay Track
i b ARRR— B v s
Replay Mode : [ Loop AntentionSelect comespe RrE Ay
speetine > 3

Save Track
Save the trace to & i for othar modules 1o cal

Recorded Track: 10 Restored Track: no

= e e

4. Confirm the trajectory after the
trajectory playback is finished.
Click the "Restore" button to save
the recorded trajectory as a file
successfully.

New Path

Base Info

Name : tracks Description

Record Track

P aved after recording, and you can chose to.
discard or save.

Total Time: 0 mio s DO Signals:

Replay Track

There s priority for playback of the cache,and
in the cache.

Replay Mode : (2] Loop Atention'elect coresponding ool information before playback path

Speed Rate a7% Replay
Attention:May replay faled when a replay rate higher than 100%.
Save Track

Save the trace toa file for other modules to call

Recorded Track: 105 Restored Track: no

8.9.3 Path export/import
8.9.3.1 Path export

On the path list page, click the

button at the bottom left to enter the path export interface.
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Export Path ?

Selection Path
Open

Paths Name ‘/a

The name of export paths!

Select Items
Select All Namge : Reset

tracko

0\

X

"~ e

Path export target file (including path)

Input box of path set name

Path filter box

Path export selection list

@®eee

Path export button

Export steps: First, input or select the path for the path export target file in (D, input the name of the
path set to be exported in @), and filter by name in @), if necessary. Then, check the paths to be
exported in @. Finally, click the button in & to execute the export, and the exported path file will
be generated in the path specified in @.

On the path list page, click the button at the bottom left to enter the path import interface.
Import Path

Selection Path /o

Open

Import Options
Ifhave duplicate elements in the imported content, choose one of the following.[The new element is renamed by default,you can also choose to
override existing elements or not import new elements.

@ Rename O Replace O Discard \o

Select Items

D Select All Name | Reset

«
T

Path import file

Path import option, which is the strategy for handling entry conflict

Path import entry

Path import button

Filter box

@O®®ee

Import steps: First, select the path file to be imported in (D, and filter the path by name in &, if
necessary. Then, select the conflict handling strategy in @ and the paths to be imported in ).
Finally, click the "Finish" button in @ to execute the import, and the selected paths will be imported
locally.
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8.10 IO signal list

8.10.1 Overview
In addition to the default Universal 10 signals created by the "IO device" in the enabled state, if you
want to use the IO device alone to create a user 1O signal, you need to create it on the "IO Signal List"
page.
The signalxx type variables are used to store and access 10 signals in the RL program. For details,
refer to relevant sections about RL commands.

10 Signal List

Type ) Board 5
jl 5i0nal0 DI ROKAE XMATE IO ..

devicel

Bl signalt DO ROKAE XMATE 10 0 o device2
®IT CT-1-]

10 signal list, where you can view 1O signal attributes, including:

® Signal name;

® ®  Type: including DI/DO/GI/GO;
®  ]O board: It can be a standard IO module provided by ROKAE, and can also be a
Profinet bus or Ethernet/IP bus device;

L Start port and end port: the corresponding physical address that a IO signal mapped.

® Function button area, where you can import, export, create, edit, multi-select, and delete 10
signals

A Warning

1. If there is an error in the 10 configuration, for example, when the mapped 1O port exceeds the
physical limits or the IO is repeatedly assigned, the controller system will enter the SYS ERR
state at the system starting and give an alarm message on the HMI. In this case, the user is only
allowed to enter the system configuration interface to correct the wrong configuration, with no
other operation allowed.

2. The xCore system enables the mapping of both user IO and system 1O to the same port.
However, users are not allowed to write on the ports/signals that have been bound to system IO.
That is, the signals mapped to the same port as the system IO are read-only for the users.
The configured 10 can be viewed on the status monitoring interface, on which the forced output or
‘simulation input of the 10O is supported.

A Vo

3D Model Task 10 Signal Network Register Conveyor PersVariable

Category:  All . 1Oboard: Al . Signal Type: Al . Name: Reset
Name Category 10 Board Signal Type Value Change Val 9
DIO O Universal IO ROKAE_XMATE I... DI Off
DIO_1 Universal 1O ROKAE_XMATE I... DI Off
DI0 2 Universal IO ROKAE_XMATE I... DI Off
DI0 3 Universal 1O ROKAE_XMATE I... DI Off
DO0 0 Universal IO ROKAE XMATE I... DO Off @
e )

10 Simulation Mode
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8.10.2 Operation examples

8 Programming

Operation

Graphical Representation

Explanation

1. Click the "+"
button in the lower
right corner to create
anew IO.

10 Signal List

0board: A v Ty A

=2E [+]-]

Users with the permission level of
"Programmer" or above can perform
creation and edit operations.

2. Attribute settings.

New 10 Signal

Basic Info

[— Description

10 Board

o W
Signal Binding
Signal Type - D - for: B

Set 10 signal name, description, IO
board, signal type, and port.

3. Using IO Signal in
the RL program.

4% owom

i mate! (O] (opy [Pt Morasm: Diose Ao Comian (Dot et Sasch
% GLOBAL PROC main()
IF(signall == true)
f/tedo
ENDIF

ENDPROC

IR G ¢e0

) %0 e
Unds Bk Cot Copy Pae Addosie Mowsp Mowdown pwnd A

HIGLOBAL PROC main()

walt(2);
- SetDO{signall,flase);
ENDPROC

For the input signal (DI/GI), the state
of the input node can be read directly
in the RL program using the variable
name of the input signal.

For example: Use the state of the
digital input as a criterion for judgment

IF (dil == true)
do something...
ENDIF

For the output signal (DO/GO),
specialized commands SetDO and
SetGO can be used in the RL program.
See the Explanation of each command
below for details.

8.10.3 IO signal export/import

8.10.3.1 IO signal export

On the 10 signal list page, click the

interface.

button at the bottom left to enter the IO signal export
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Export 10 Signal

Select File /0

File (*xml) : Open

Select Items /e

Select All Namd :

Reset

signalo

Cancel o_—)ﬁ

10 signal export target file (including path)
Filter box

10 signal list

10 signal export button

®®Oe

Export steps: First, input or select the path for the 10 signal export target file in @, and filter by
name in @), if necessary. Then, check the IO signals to be exported in (3. Finally, click the button in
@ to execute the export, and the exported 10 signal file will be generated in the path specified in @.

8.10.3.2 IO signal import

+

On the 10 signal list page, click the button at the bottom left to enter the IO signal import
interface.

Import |O Signal

Select File /0

File (*xml) : Open

Import Options

If have duplicate elements in the imported content, choose one of the fallowing. The new elerpent is renamed by default you can also choose ta

override existing elements or not import new elements. N
@ Rename O Replace O Discard

Select Items
D Select All Name Reset

Name Description

K\

oﬁ

10 signal import file

10 signal import option, which is the strategy for handling entry conflict
Filter box

10 signal import entry

10 signal import button

@®®ee

Import steps: First, select the 10 signal file to be imported in (D, and filter by name in @, if
necessary. Then, select the conflict handling strategy in @ and the IO signals to be imported in @.
Finally, click the "Finish" button in & to execute the import, and the selected IO signals will be
imported locally.
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8.11 User frame list
8.11.1 Overview

The user frame is used as a reference frame when defining the work object frame, and it cannot be
used separately.
User Frame List

Name Calibration Description

1 userframe1 Calibrated

Position: (x: 315.52, y: 23.46, z: 513.13)mm  Euler: (a: 90.00, b: 0.00, c: 90.00)° Quaternion: (0.50,
0.50, 0.50, 0.50)

[+ ] -] o]
When establishing a user frame, you can choose "Calibration now", "Manual input" or "Do not
calibrate".
When "Calibration now" is selected, the 3-point method is used to calibrate. Before calibrating the
user frame, the user needs to first calibrate a tool and then use the TCP of the tool to calibrate the user
frame. For this, it is recommended to use a tool with tips.
"Manual input" is allowed if the user frame is known in advance. Another option is "Do not calibrate",
in which case the user frame is considered as the world frame by default.

Calibration Result

8.11.2 Operation examples

Operation Graphical Representation Explanation

User Frame List

1. Click the "+" button in Users with the permission level of
the lower right corner to "Programmer” or above can perform creation
create a new user frame. and edit operations.

552,y 2246, £:51313)mm  Euler 5 5000, b:0.00, & 9000)"  Quaterrion:
050

Edit User Frame: userframe1

Basic Info

Jog the robot to guide the calibrated tool TCP to
Pose Calibration sequentially point to the desired frame's origin,
B oo Clpmaive Ommmnt a point on the x-axis, and a point on the xy-
plane or on the y-axis. Click the "Confirm Point
1", "Confirm Point 2", and "Confirm Point 3"
buttons accordingly.

After successfully confirming all three points,
click the "Calibration" button.

2. Follow the steps shown
in the figure to perform
the calibration.

8.11.3 User frame export/import
8.11.3.1 User frame export

¢ page. o
On the user frame list page, click the button at the bottom left to enter the user frame
export interface.

118 xCore Control System User Manual



8 Programmin
o ROKALE

Export User Frame

Select File 4/0

File (*xml) :

Open

Select Items

Select All Name|: 4-—9 Reset

userframe]

o—{xm

@ | User frame export target file (including path)
@ | Filter box

® | User frame list

@ User frame export button

Export steps: First, input or select the path for the user frame export target file in (@, and filter by
name in @), if necessary. Then, check the user frames to be exported in ®). Finally, click the button
in @ to execute the export, and the exported user frame file will be generated in the path specified in

@.
8.11.3.2 User frame import

& &
On the user frame list page, click the . button at the bottom left to enter the user frame
import interface.

Import User Frame

Select File /0

File (*.xml) :

Open

Import Options
If have duplicate elements in the imported content, choose one of the following. The new element is renamed by default youken also choose to
override existing elements or not import new elements. ¢ g

© Rename O Replace O Discard

Select Items /9
D Select All Namei Reset

Cancel e\‘I Finish |

User frame import file

User frame import option, which is the strategy for handling entry conflict
Filter box

User frame import entry

User frame import button

@O®eee
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&.12 Tool list
8.12.1 Overview

8.12.2 Basic concept

8 Programming

Import steps: First, select the user frame file to be imported in (@, and filter by name in @, if
necessary. Then, select the conflict handling strategy in @ and the user frames to be imported in @.
Finally, click the "Finish" button in &) to execute the import, and the selected user frames will be
imported locally.

A tool is a device that is installed on the flange of a robot to complete a specific processing procedure.
Common tools include pneumatic/electric grippers, welding guns, and sprinklers. No tool is attached
to the robot when it is delivered from the factory, and you need to purchase or design appropriate
tools according to the actual situation and complete the installation and settings in order to make the
robot work.

Any tool shall be calibrated to get the TCP data before it is used.

In the xCore controller system, the data type corresponding to tools is "tool". For detailed
explanations of the "tool", please refer to the section "RL Commands-Variables".

Tool attributes include: center point and orientation, which represent the geometric parameters of the
tool; and weight, center of mass and rotational inertia, which represent the dynamic parameters of the
tool.

H Note

tool0 is a tool variable pre-defined by the system. Its tool frame coincides with the flange frame
and both share the same dynamic parameter of 0. The tool0 variable is not allowed to be modified.

8.12.2.1 Tool center point

8.12.2.2 Tool frame

Tool Center Point (TCP) is a specific point on the tool that is normally used by the robot to carry out
processing work, such as the wire tip of a welding gun and a tip of a pneumatic gripper. The robot can
rotate around the TCP and change its orientation while keeping the position of the TCP unchanged.

Different tools may have different TCP, and determining an appropriate TCP according to actual
conditions can significantly increase programming efficiency.

H Note

Unless otherwise specified, all references to "robot position, velocity, acceleration" in the Manual
refer to the position, velocity, and acceleration of TCP relative to the work object frame.

The calibration of tool frame refers to the process of determining the pose of the tool frame relative to

the flange frame.

If the pose information of the tool relative to the flange is known, you can select "manual input" on

the teach pendant and input it directly without performing the calibration process.

If the pose information of the tool relative to the flange is unknown, xCore provides three methods for

tool frame calibration:

®  Four-point method, used to calibrate the center point of the tool frame.

®  Three-point method, used to calibrate the orientation of the tool frame.

[ Six-point method, used to calibrate the center point and orientation of the tool frame at the same
time, which is equivalent to the integration of the four-point method and the three-point method.

Additionally, xCore provides the "TCP correction function" to further improve the position accuracy
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after tool frame calibration.
8.12.2.3 Load parameters

The xCore system utilizes load-type variables to store the load parameters of tools. Attention: When

external tools are used, the load parameters in the tool variables store the load of the handheld work

object.

There are two ways to define a tool's load parameters:

If the user knows the tool load data, the user can select the manual input method on the tool frame

calibration interface and input the corresponding data directly;

If the tool load data are unknown, they can be obtained using the load identification function of the

xCore system.

Either by direct input or load identification, the load curve of the model will be used to evaluate the

rationality of the final load parameters, thereby recommending the appropriate tool to the users:

® [ oad torque/inertia exceeds 1 to 1.5 times the limit: The load information setting is abnormal.
The set load information will cause the inertia or torque at the end-effector to exceed the limit
by 1 to 1.5 times.

®  [oad torque/inertia exceeds 1.5 times the limit or above: The set load information will cause the
inertia or torque at the end-effector to exceed the limit by at least 1.5 times.

8.12.2.4 Load identification

The load identification function can conveniently calculate the dynamic parameters of the tool.
Identify Load for Tool: tool1

Tool Params

Mass: 0 kg Center of Gravity: X 0 mm YO mm Z0 mm

Inertia Parameters
inertia Ais : (@) euler () Quaternion
A0 °B O °Co

Inertia : ix 0 kg.mm? iy 0 kg.mm? iz 0 kg.mm?

Identification steps
Step 1:Selection of load identification methods; (®) one step identification () Two Step identification

Step 2: Confirm that the load is installed correctly and
that the identification action does not interfere;

Step 4: Please start load identification. Loaded

Previous Step | Next Step

Two methods are supported for load identification: one-step identification and two-step identification.
Industrial robots only support two-step identification, and the precision of two-step identification is
usually superior to that of one-step identification.

"Two-step identification" operation procedure:

1. Select the two-step identification method for load identification;

2. With no load attached, switch the robot to manual mode and power it on; then press and hold
“Move To” to reach the identification position;

3. Switch to automatic mode, power on the robot, and click “Confirm”;

4. Click “No-load Identification” to run the no-load identification program in the no-load state and
wait until the program completes;

5. After correctly installing the load, switch the robot back to manual mode, and press and hold
“Move To” to reach the loaded identification position;

6. Switch to automatic mode, power on the robot, and click “Confirm”;

7. With the load attached, click “Loaded Identification” to run the loaded identification program and
wait until the program completes;

8. When the identification is completed, the identification result window pops up. Click "Save" to
save.

For collaborative robots, both the "one-step identification" and "two-step identification" are available,
among which the latter has the same procedure as above, and the former is described as follows:

1. Select the one-step identification method for load identification;

2. Install the load and ensure that it is properly mounted and that there is no interference during the
identification process;

3. Switch the robot to manual mode and power it on; then press and hold “Move To” to reach the
identification position;

4. Switch to automatic mode, power on the robot, and click “Confirm”;

5. Click the "Loaded button" to run the identification program and wait until the program completes;
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6. Confirm the identification results and save them.

H Note

Please make sure to accurately define the dynamic parameters of the new tool. Otherwise, failure
to do so will affect the motion of the robot and even damage the robot due to excessive load on
some serious occasions.

Before identification, switch on and preheat the robot in advance for more than half an hour to
improve the identification precision.

Load inertia calculation is based on the flange frame.

Load identification is only supported when the robot is installed upright.

ﬂ Note

The following circumstances during identification will cause the identification to stop and cause

any identification data received to be lost. In this case, the user has to re-start the identification:

®  The user selects other tools or switches to other interfaces halfway through identification;

®  The user triggers the emergency stop or safety stop for external parts when the identification
program is running;

®  The user switches from automatic mode to manual mode when the identification program is
running.

A Warning

The identification program needs to be executed in the automatic mode, so all prevention measures
shall be effective. As the external control signal may start the robot at any time, you need to switch
to automatic mode for identification program execution only after the installation is complete and
all personnel have retreated to a safe area.

8.12.2.5 TCP correction

xCore provides the TCP correction function to correct the Tool Center Point (TCP) of the tool frame.
For handheld tools that have undergone pose calibration, use the TCP correction function to improve
the accuracy of the TCP position. In cases where deformation of the tool's end effector or errors in the
tool installation position cause significant deviations between the theoretical TCP and the actual TCP,
the TCP correction function can be used to correct and quickly recalibrate the TCP of the tool frame.
The TCP correction function currently supports two types of correction: XY correction and Z
correction, which are used to correct the X, Y, and Z position parameters of the tool frame's TCP.

A Robot Assist =

<

Program | Setting Communication Safety Pack & clear Alarm

< < TCP correction: tool2

RL Editor

XY correction
Prj Configuration

Custom Produce 1. Jog robot, make TCP contact with the external tip point, and ensure that the robot flange

is parallel to the xy plane of the base coordinate system, the z-axis of the flange points
Task List towards the negative direction of the z-axis in the base coordinate system. Click the
"Confirm Starting Point” button
Variable List
2. Select the preset rotation angle, ensure that the preset rotation angle can be reached,
Dol then long press the "Move To Point1" button until reaching the target point, and then click
the "Confirm Point1” button

Path List (If the preset rotation angle cannot be reached, the starting point can be reconfirmed)

—

3. Translate jog the robot (only jog x, y, z, non rotatable) to bring TCP back into contact with

gt the external tip point, and then click the "Confirm Point 2" button

User Frame List 4. Click the "Confirm Calibration" button to complete TCP calibration
,
Work Object List Preset C-axis rotation angle  +180° ~

Var Monitor Select Move To Point 1  Confirm Point 1 Confirm Point 2 Confirm Calibration

2 Program Speed @) O =« » ® ¥ A Rokae ¥ Xe7s-R906-3A

0@
CR¥e
0@
0« ®
CE¥e
0@
Q G

% %

H Note

1. The TCP correction function currently supports only handheld tools.

2. The TCP correction function is available for robots in upright, side-mounted, and inverted
installations.

3. Only tools that have undergone pose calibration can use the TCP correction function.

4. If the "Gravity Compensation" function is enabled, to ensure the accuracy of TCP correction,
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please set the tool load accurately.
5. The TCP correction function is only available for use with 6-axis robots.

8.12.2.6 Use of tool frame

Used during Jog:
If it is necessary to use a special tool for Jog operation, select the desired tool in the drop-down list of
the 'Tool' in the menu on the upper side of the teach pendant interface.

KclearAlarm  Ktoolo  Lwobjo  @Monitor EEES &

tool0
tool1

Used in the RL program:

It is very simple to use a special tool in the program, and you just need to use the desired tool in the
"Tool" parameter of the motion statement. When the "Aux Program" interface of the teach pendant is
used to write motion commands, the default "Tool" and "Wobj" are tool0 and wobj0.

« Ll ] B + + ] L] Q A (¢]
Undo Redo Cut Copy Paste Moveup Movedown Comment Deliine Search Pos OffsetAux program
1 , . ) .
?GLOBAL PROC main(} Insert Instruction Parameter Configuration
1 Movel(robtarget1,v1000,250,t00l0); niove) robtarget V. Z Tl W]
ENDPROC Speed(V): w1000 4 Zone{Zy: 250 4 o

|TocIIT]. toolt ‘"r«ommn; wobj0 ,I

Target point(robtarget):

Initial Point Info
Target pointirobtarget): obtarget! € Refresh

Position{mmj: X 0.0000000000 ¥ 136.00000000 Z 1258.5000000

Euler("): A 0.00000000000( B 0.00000000000¢ C -0.0000000000C

2 Movel To  Movel To JReRITI

shift: @ None O ofts () Reltool

Confirm °

O G ©

8.12.2.7 External tools and handheld tools

In most cases, a tool is installed on the robot, and the tool moves with the robot to complete specified
work. Such a tool is called handheld tool. Typical handheld tools include: grippers, suction cups, and
welding guns.

In certain specific situations, installing a tool onto the robot may affect its normal usage, such as
during grinding or gluing. In these cases, it would be more appropriate to mount the work object on
the robot and fix the tool at a specific external location. We call these tools that are installed outside
the robot and fixed at a certain location external tools (some brands call them Stationary Tool or
Remote TCP), and the corresponding work objects are called handheld work objects.

8.12.3 Operation examples
8.12.3.1 New handheld tool

Before the calibration of tool frame, the user needs to prepare a fixed external point, which shall be
located within the robot’s working range and can be contacted by the calibrated tool in a very flexible
orientation.

Operation

Graphical Representation Explanation
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1. Click "+" in the bottom
right corner of the tool list
to enter the New Tool
wizard interface.

Tool List

Calibration Result No result

Users with the permission level of
"Programmer” or above can perform creation
and edit operations.

a0
New Tool
Basic Info.
- e
) O vorotident perk
2. Set the tool attribute:
Robot hold.
=3 T =
Jog the robot to move the calibrated tool TCP to
the points of the desired frame in sequence: the
Calibrate Tool: tool1 origin, a point on the x-axis, and a point on the
3. Pose calibration, taking Calibration Operation xy-plane or on the y-axis, and click the
the three-point method as el e TR ot i ke Bk s he i "Confirm Point 1", "Confirm Point 2", and
an example: Select & st et s o e e e 33 "Confirm Point 3" buttons accordingly.
"Calibrate now" and set e T i 3 After confirming all three points, click the
the calibration method to asees seiimsto i sho - "Confirm" button to return to the "New Tool"

"3 Points". Then, click the
"Perform calib" button to
enter the "New User
Frame" page to perform
the calibration.

10G process.

Confiem Point 1 Canfirm Poin2 | Confitm Paint 3 Confirm

page, where the "Calibration Status" will now
be displayed as "Calibrated."

When the four-point method is used to calibrate
the tool origin, the orientation differences
between the four points shall be as large as
possible. In other words, the robot shall try to
contact the external point in different
orientations.

4. Load identification
(taking manual input as an
example): Select "Manual
Input, " click the
"Perform manual input"
button, and enter the
"Tool Load
Identification" page.

Input identify Load for Tool: tool1

Tool Params

Mass: 0 kg Centerof Gravity: X 0 mm Yo mm zo0 mm

Inertia Parameters
nertia Axis : (@) Euler (O quaternion

Ao ‘8o “co

nertia  ix 0

kg.mm? iy 0 kg.mm? iz 0 kg.mm?

Input the physical information of the tool, click
the "Next Step" button, and return to the "New
Tool" page. At this point, the "Identify status"
will be displayed as "Identified".

5. Click the "Next" button
to complete the creation
of the new external work
object.

Tool List

Name Pers Location  Calibration Load Identification

1 toolt disable

RobotHold  Calibrated  Mass: 0.00kg, C

0, 0.00, 0.00)mm

L o

Position: (x: 0.00, y: 0.00, z: 0.00)mm Euler: (a: 0.00, b: 0.0, ¢:0.00)"
0.00,0.00,0.00)

Quaternion: (1.00,

280

Calibration Result

The newly created external work object will be
displayed in the work object list.

8.12.3.2 New external tool

The calibration methods for external tools are consistent with those for handheld tools, supporting
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three methods: six-point method, four-point method, and three-point method.
Attention: To calibrate the external tool frame, it is necessary to use the already calibrated handheld
tool.

Operation Graphical Representation Explanation

Tool List

Pers Location  Calibration Load Identification Description

disable  RobotHold Calibrated  Mass: 0.00kg, Center: (0.00, 0.00, 0.00)mm

1. If a calibrated handheld
tool already exists in the
list, it can be used to
assist in the calibration of
an external tool. In this
example, we will use
"tool1" as the reference.

The external tool to be calibrated shall
have a tip.

e Position: (x: 0.0, y: 0.00, z: 0.00)mm Euler: (a: 0.00, b: 0.00, ¢:0.00)°  Quaternion: (1.00,
Calibration Result 0.00,0.00, 0.00)
[+ ] -] ]
Tool List

Pers Location  Calibration Load Identification Description

disable  RobotHold  Calibrated  Mass: 0.00kg, Center: (0.00, 0.0, 0.00)mm

2. Click "+" in the bottom
right corner of the tool list
to enter the New Tool
wizard interface.

Users with the permission level of
"Programmer" or above can perform
creation and edit operations.

e [

Position: (x: 0.00, y: 0.00, z 0.00)mm Euler: (a: 0.00, b: 0,00, :0.00)°  Quaternion: (1.0,
0.00,0.00, 0.00)

Calibration Result

New Tool

Basic Info

Name : tool2 Description

pers - (O) enable (@) disable position : () Robot hold (@) External

Pose Calibration

Calibration status : Uncalibrated

3. Set the tool attribute: @ calibrate now O Manualinput O vonot aalibrate Perform calib
External Calibration Method : (0) 6 Points Q) 4oints @ 3 points

4. Switch between tools in
the upper right corner and it

select the already @L‘i”a‘ plen
calibrated handheld tool,

ol1 Lwo bjo <

e

"tool1".
Jog the robot so that the TCP of the
Calibrate Tool: toolt calibrated tool can point at the origin of
5 Pose calibration. takin Calibration Operation the desired work object frame in
ﬂ;e four-point met}’lod asg It i Y oo it el and i o pY different orientations, and then confirm
p 2. Jog robict, imake the extsimal fip pointmove o2 poiint negatve pward of e Z s N 4 /‘ the ﬁrSt, second, thlrd, and fourth
an example: Select i the xpected coordinate ytem, and s Cateson ransaion t cabrae it e . . . .
N " 106 process; ‘ points respectively. The orientation
Cahbrate now and Set 3.Jog robot, make the external tip point move to a point positive upward of the Y axis 1 1
the calibration method to onhgexpec}ed coordinate sysle:Pand N o dlfference between the 4 pOll’ltS Shall be
Ao . e as large as possible, which means the
4 Points". Then, click the confim poine 1| [ESTTRPOREE) (COMTmEONE i

robot shall try to contact the external
point in different orientations.

After the calibration is completed, the
system will pop up the calibration
error. Select whether to re-calibrate
according to the error situation (refer to
the confirmed calibration accuracy).

"Perform calib" button to
enter the "Tool
Calibration" page to
perform the calibration.

Note:
The external tool must be used together with the corresponding work object, meaning among the
Position parameters which are selected at the same time in the tool and work object respectively, one
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must be External while the other be Robot hold. Otherwise, the system will prompt an error and

forbid jogging the robot.

The reference frames for defining tool frames and work frames of external tools differ from those for

8 Programming

defining tool frames and work frames of normal tools. You can refer to the following table.

Definition of a normal tool Definition of an external tool relative
Frame name .
relative to ... to ...
Work object frame User frame User frame
User frame World frame Flange frame
Tool frame Flange frame World frame

8.12.3.3 Use of TCP correction

Before using the TCP correction function, prepare a fixed external tip point that must be within the

robot's working range and accessible by the tool to be calibrated in a relatively flexible orientation.

Operation

Graphical Representation

Explanation

1. In the tool list interface,
select the tool that needs
correction and click the
"Edit" button in the lower
right corner to enter the
Edit Tool wizard
interface.

Location  Calibration ad Identificati

Description

dissble  RobotHold Uncalibrated ~ Unidentified
Mass: 0.00kg,
Center: (0.00,
0.00,
100.000mm

disable  RobotHold  Calibrated

Euler: (a:0.00, b: 0.00, : 0007  Quaternion: (1.00, 0.00,

[+ 1c]e]

Calibration Result

Pasition: (x: 0.00, y: 0.00, z 100.00)mm
000, 0.0¢

Users with the permission level of
"Programmer" or above can perform
creation and edit operations.

The external tool to be calibrated shall
have a tip. The tool needs to be
calibrated and have its load set, and it
must be a handheld tool.

2. Using "XY correction"
as an example

Enter the pose calibration
interface. Select the "TCP
Correction" button,
choose the correction
type, and then click the
"Execute Correction"
button to enter the
specified type of TCP
correction interface.

Edit Tool: tool2

Basic Info

Name : tool2

pess : () enable (@) disable

Pose Calibration
Calibration status : Calibrated

O catibratenow () Manualinput

I Correction type : (@) XY correction

Description

Position - (@) Rebotheld () External

(O oot calibrate| (@) 1cP correction
QO zcorrection

|P-r¢mmmmuinn l

TCP correction supports two types of
corrections: "XY Correction" and "Z
Correction".

"XY Correction": Correct the X and Y
parameters of the tool's TCP position.
"Z Correction": Correct the Z
parameter of the tool's TCP position.

3. Adjust the tool's pose
and confirm the TCP
correction starting point

TCP correction: tool2
XY correction

1. Jog robot, make TCP contact with the external tip point, and ensure that the robot flange
is parallel o the xy plane of the base coordinate system, the z-axis of the flange points
towards the negative direction of the z-axis in the base coordinate system. Click the
*Confirm Starting Point” button

2. Select the preset rotation angle, ensure that the preset ratation angle can be reached,
then long press the “Mave To Point1® button until reaching the target point, and then click
the "Confirm Point1” button

(1 the preset rotation angle cannot be reached, the starting point can be reconfirmed)

3. Translate jog the robot {only jog x. y, z non rotatable) to bring TCP back into contact with
the extemal tip point, and then dlick the *Confirm Point 2* button

.

4. Click the *Canfirm Calibration” button to complete TCP calibration

Preset C-axis rotation angle +180° -

Confirm Calibration

ove ToPaint 1| Confirm Point 1| | Confirm Point 2

Jog the robot so that the tool tip
contacts the external tip, ensuring that
the robot flange is parallel to the world
frame's XY plane and the flange's Z
axis points in the negative direction of
the world frame's Z axis. Then, click
the "Confirm Starting Point" button.
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4. Set the preset rotation
angle and move to the
first point

TCP correction: tool2
XY correction

1.J0g robot, make TCP contact with the extemal tip point, and ensure that the robot flange
is parallel to the xy plane of the base coordinate system, the z-axis of the flange points
towards the neg of the z-axis in system. Click the
*Confirm Starting Point” button

2. Select the preset rotation angle, ensure that the preset ratation angle can be reached,
then long press the *Move To Point1® button until reaching the target point, and then click
the *Confirm Pointi* button

(it the preset rotation angle cannot be reached, the starting point can be reconfirmed)

3. Translate jog the robot (anly jog x, . 2 non rotatable) to bring TCP back into contact with
the external tip point, and the click the *Confirm Point 2° button

4. Click the *Confirm Calibration" button ta complete TCP calibration

Preset C-axis rotation angle  +180" ~

| confirm point 1 confirm paint 2

Confirm Calibration

Select a preset rotation angle, ensuring
that it is reachable. Then, long-press
the "Move to First Point" button until
the target point is reached. (If none of
the preset rotation angles are reachable,
reconfirm the starting point)

5. Confirm the first point
of TCP correction

TCP correction: tool2
XY correction

1. Jog robot, make TCP contact with the external tip point, and ensure that the robot flange
is parallel to the xy plane of the base coordinate system, the z-axis of the flange paints
towards the negative direction of the z-axis in the base coordinate system. Click the
*Confirm Starting Point” button

2. Select the preset rotation angle, ensure that the preset rotation angle can be reached,
then long press the "Move To Point1” button until reaching the target point, and then click
the "Confirm Point1* button

(If the preset rotation angle cannat be reached, the starting point can be reconfirmed)

3. Translate jog the robot (only jog x, y. z, non rotatable) to bring TCP back into contact with
the external tip point, and then click the *Confirm Paint 2" button

4. Click the "Confirm Calibration® button te complete TCP calibration

Preset C-ais rotation angle  +180° ¥

&

. .
.

Confirm Calibration

After the robot moves to the target
point, click the "Confirm First Point"
button.

6. Confirm the second
point of TCP correction

TCP correction: tool2

XY correction

1. Jog robot, make TCP cantact with the extemal tip point, and ensure that the robot flange
is parallel to the xy plane of the base coordinate system, the z-axis of the flange points
towards th d f the z-axis in the bas dinate system. Click the
*Confirm Starting Point® button

2. Select the preset rotation angle, ensure that the preset rotation angle can be reached,
then long press the *Mave To Point1* button until reaching the target point, and then click
the “Confirm Point1* button

{f the preset rotation angle cannot be reached, the starting point can be reconfirmed)

3. Translate jog the robt (only jog x, v, 2. non rotatable) to bring TCP back into contact with
the external tip point, and then click the *Confirm Point 2* button

4. Click the *Confirm Calibration” button to complete TCP calibration

Preset C-auis rotation angle  +180° ~

Bl Confirm Point 1

-

=

. .
.

Confirm Calibration

Jog the robot in translation (only jog X,
Y, Z; no rotation) so that the tool tip
contacts the external tip point again,
and then click the "Confirm Second
Point" button.

7. Confirm correction and
set correction result

TCP correction: tool2

Z correction

1. Jog robot, make TCP contact with the external tip point, and ensure that the robot flangs

is parallel to the xy plane of the b
i f T success!
Before correction:

towards the
*Confirm Starting Point” button

Z:100.12mm;
2. Select the preset rotation angleds After correction:
then long press the *Move To Poir 2:100.12mm;

Do you want 1o save the correction result?

3. Translate jog the robot (only jod:

the external tip point, and then cliCX TIE~COTTTT PO 2~ BOTToM

the "Confirm Point1" button
(if the preset rotation angle cannol

4. Click the *Confirm Calibration® button to complete TCP calibration

Preset A-axis rotation angle  +¢ ~

Confirm Start foint. Move Ta Point1  Confirm Paint1  Confirm Point 2

Click the "Confirm Correction" button
to complete the TCP correction.

The interface displays a pop-up
window showing the TCP correction
result. Click the "Confirm" button to
set the tool's TCP to the corrected
result, or click "Cancel" to keep the
tool's TCP as it was before correction.

8.12.4 Tool export/import

8.12.4.1 Tool export

On the tool list page, click the

button at the bottom left to enter the tool export interface.
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Export Tool

Select File
file Format (@) json () xmi /o

File (*json)

Open

Select ltems
| Select All Name | Reset

tool

K\

4
Previous Step f| Next Step

@ | Tool export target file (including path)
(@ | Filter box

® | Tool list

@ | Tool export button

Export steps: First, input or select the path for the tool export target file in (D, and filter by name in
@), if necessary. Then, check the tools to be exported in 3. Finally, click the "Next" button in @ to

execute the export, and the exported tool file will be generated in the path specified in (.

8.12.4.2 Tool import

On the tool list page, click the button at the bottom left to enter the tool import interface.

Import Tool

Select File
File Format © json O xml

File (*json)

Import Options

Open

If have duplicate elements in the imported content, choose one of the following. The pew element is rensmed by default,you can also choose to

override existing elements or not import new elements.

© Rename O Replace O Discard

Cancel

Select Items

D Select All Name% E

K

Reset

— e

Tool import file

Tool import option, which is the strategy for handling entry conflict

Filter box

Tool import entry

@O®®ee

Tool import button
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Import steps: First, select the tool file to be imported in (D, and filter by name in 3, if necessary.
Then, select the conflict handling strategy in @ and the tools to be imported in @. Finally, click the
"Next" button in & to execute the import, and the selected tools will be imported locally.

8.13 Work object list

8.13.1 Overview

Work object refers to the object that is processed or handled by a robot with a tool.

The xCore system uses wobj (Work Object) type variables to describe an actual work object. Defining
a work object means creating a wobj variable.

The motion trajectories of robots are defined within the work object frame for two good reasons:

(1) When the work object moves or multiple identical work objects are being processed, the user only
needs to recalibrate the work object frame, and all the paths in the program can be updated
accordingly without the need to rewrite all paths in the program;

(2) It allows the processing of the work objects that are moved by an additional axis (such as
positioner).

Each work object is jointly defined by two frames: one is user frame, which can be understood as the
workbench/table where the work object is placed and is particularly useful when multiple identical
work objects are handled; and the other is work object frame, which can be interpreted as the work
object itself on the workbench. The path points of the robot are described based on the tool position
relative to the work object position.

Work object
coordinate system

User coordinate
system

For using the external tool function, the corresponding work object shall be installed on the robot. In
this case, the work object is called handheld work object. The handheld work object also needs the
calibration of the work object frame and must use the calibrated external tool for calibration. For
more details, please refer to the external tool function.

ﬂ Note

Wobj0 is a work object variable pre-defined by the system, and both its user frame and work
object frame coincide with the world frame.

Same as tool0, wobj0 cannot be modified as well.

For PCB 3- or 4-axis robots, the work object frame only supports manual input. The components
of orientation A and C are set to 0, and manual user modification is prohibited.

8.13.2 Use of work object frame

Used during Jog:
If it is necessary to perform Jog operation in a special work object frame, select the desired work
object in the drop-down list in the menu on the upper side of the teach pendant interface.

éclear Alarm XN toolC ML wobjo  €EMon

wobj0

wobij1

Calibration »ad Identifi

wobj2

Used in the RL program:

It is very simple to use a special work object in the program, and you just need to use the desired
work object in the "Wobj" parameter of the motion statement. When programming the motion
commands on the "Aux Program" interface of the teach pendant, the "Tool" and "Wobj" in default are
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consistent with those used during Jog operation, which are the currently selected "Tool" and "Wobj"
in the menu on the upper side of the interface are currently selected. For the detailed operation steps,

please refer to Insert Command.

Note

Generally, the work object parameter for the motion command is optional. Therefore, unless
otherwise specified, the system will use wobj0 by default, which coincides with the world frame.
To use the external tool function, all work object parameters corresponding to the tools must be

designated.

8.13.3 Operation examples

8.13.3.1 New external work object

To calibrate the external work object frame, it is necessary to use the already calibrated handheld tool

for assistance.

Operation

Graphical Representation

Explanation

1. Click "+" in the bottom
right corner of the work
object list to enter the
New Work Object wizard
interface.

Work Object List

Name Pers Location Movable Related Frame Calibration Load Identification ~ Description

Calibration Result No result

Users with the permission level of
"Programmer” or above can
perform creation and edit
operations

2. Set the work object
attribute to external.

ao
New Wobj

Basic Info

Name : wobji Description :

peRs : () enable (@) disable position : () Robot hold (@) External

Wobj Property

Related Mechanical Unit :  robot v Related User Frame :  userframe0 v

Pose Calibration

Calibration status : Uncalibrated

@ calibrate now O Manual input O ponot calibrate Perform calib

Previous Step [| Next Step

3. Switch the tool in the
upper right corner to the
already calibrated
handheld tool, "tool1"

wobjo
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4. Click the "Perform
Calibration" button to
enter the work object
calibration interface.

Calibrate Wobj: wobj1

Calibration Operation

External wobj:

1. Select the user coordinate system corresponding to the workpiece coordinate
system. The default is userframe0, namely the world coordinate system;

2.JOG robot, set the calibrated tool to the origin of the desired user coordinate
system, and click *Confirm the first point" button;

3.JOG robot, which makes TCP move to a point on the X-axis of the desired workpiece -
coordinate system, uses Cartesian translation to calibrate in the JOG process;

4.1 ZXis selected, JOG robot causes TCP to move to the desired workpiece coordinate
system ZX plane and select a point; If XY is selected, JOG robot causes TCP to move to

the desired workpiece coordinate system and select a point on the Y-axis. Using
Cartesian translation for calibration during Jog process.

Confirm Point 1 | Confirm Point 2 Confirm Point 3 Confirm

Jog the robot to point the calibrated
tool TCP to the desired origin of
the work object frame, and click
the "Confirm Point 1" button.
Then, Jog the robot to point the
TCP to a point on the desired X-
axis of the work object frame, and
click the "Confirm Point 2" button.
After that, Jog the robot to point
the TCP to a point on the desired
Y-axis of the work object frame,
and click the "Confirm Point 3"
button. Finally, click "Confirm
Calibration" to bring up a dialog
box for confirming the calibration
results, and click "Confirm." Then,
Click the "Next" button to return to
the "New Work Object" page.

5. Click the "Next" button
to complete the creation
of the new work object.

Work Object List

Movable  Related Frame 0 Load Identi

W wobji  disable  External NON- cerframe0  Calibrated Unidentified
Movable
o Position: (x: 2.00, y: 2.00, z: 2.00)mm Euler: (a: 1.00, b: 2,00, ¢: 3.00)°  Quaternion: (1.00,
Calibration Result 001,002, 003)
(] -] o]

The newly created work object will
be displayed in the work object list.

8.13.3.2 New handheld work object

To calibrate the handheld work object frame, it is necessary to use the already calibrated external tool

for assistance.

Operation

Graphical Representation

Explanation

1. Click "+" in the bottom
right corner of the work
object list to enter the
New Work Object wizard
interface.

Work Object List

Name s ocatic Movable Related Frame Calibration  Load Identification  Description

Calibration Result No result

(]

Users with the permission level of
"Programmer" or above can
perform creation and edit
operations.

2. Set the work object
attribute: handheld

New Wobj

Basic Info

Name : wobj}

Wobj Property

e

Related Mechanical Urit = robict v Related User Frame | userframed -

Pose Calibration

PRSP

Load Identification

O ottt

dertity stotus : Unidentfied

O ety one

"External" refers to the case
where the work object is not fixed
relative to the end-effector of the
robot, while "handheld" means the
case where the work object is fixed
relative to the end-effector of the
robot.
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3. Switch the tool in the
upper right corner to the . V oobi0 o e
already calibrated external gyt £ Mo
tool, tool2

Identify Load for Tool: tool3

Tool Params

Mass: 0 kg Centerof Gravity: X 0 mm YO0 mm Z0 mm

Inertia Parameters

inertia Ais : (@) Euler (O) Quaternion

4. Load identification is G
equivalent to tOOl load Inertia : ix 0 kg.mm2 iy 0 kg.mm? iz 0 kg.mm2
identification Identification steps

Step 1:5election of load identification methods; (@ Two step identification

Step 2: Confirm that the load is installed correctly and that the
identification action does not interfere;

Step 4: Please start empty load identification; Unloaded

Step 5: Confirm that the load is installed correctly and that the

Jog the robot to point the calibrated
tool TCP to the desired origin of
the work object frame, and click

Gallbrate Wobpwobil the "Confirm Point 1" button.

Calibration Operation Then, Jog the robot to point the
b TCP to a point on the desired X-
Please refer to the figure on the left to perform coordinate system calibration. ) aXlS Of the WOrk ObjeCt ﬁame, and
Move the tool to the next point and click the button to confirm. A l k th "C f P . t 2" b tt
5 Clle the "Execute The greater the gap in pose at each position, the more accurate the calibration results \ clic € onhrm roin utton.
: el e ) After that, Jog the robot t int
S er that, Jog the robot to poin
Calibration" button to -~ the TCP to a point on the desired
enter the work object Confirm paint 1 (Confim Paini2) (Confrm poit3 i P

Y-axis/XOY-plane of the work
object frame, and click the
"Confirm Point 3" button. Finally,
click "Confirm Calibration" to
bring up a dialog box for
confirming the calibration results,
and click "Confirm." Then, Click
the "Next" button to return to the
"New Work Object" page

calibration interface.

Work Object List

6. Click the "Next" button
to complete the creation
of the new work object

The newly created work object will
be displayed in the work object list.

Calibration Result Positior: fc 100,y 100 = 100mm  Euler: (a: 1.00, b: 200, ¢ 3001  Quatsenion: (100, 0.01, 0.02. 0:03)

oBo

8.13.4 Work object export/import
8.13.4.1 Work object export

&
On the work object list page, click the - button at the bottom left to enter the work object
export interface.
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Export Wobj
Select File
File Format @ json O xml /o
File (* json) Open
Select Items
4'_9 Reset

Select All Name

wobj1
wobj2

: ” I Previous Step I Next Step I

@ | Work object export target file (including path)
@ | Filter box

® | Work object list

@ | Work object export button

Export steps: First, input or select the path for the work object export target file in @, and filter by
name in @), if necessary. Then, check the work objects to be exported in (. Finally, click the
"Next" button in @ to execute the export, and the exported work object file will be generated in the

path specified in @.
8.13.4.2 Work object import

On the work object list page, click the button at the bottom left to enter the work object

import interface.
Import Wobj

Select File ”0
File Format. (@) json (O) xml

File (*json)

Open

Import Options

If have duplic in the ir ted content, chaose one of the following{The new element is renamed by default you can also choose to

override existing elements or not import new elements. (\\e
@ Rename O Replace O Discard

Select ltems
D Select All Name|: Reset

Cancel W

Work object import file

Work object import option, which is the strategy for handling entry conflict
Filter box

Work object import entry

Work object import button

@O®eee
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Import steps: First, select the work object file to be imported in (D, and filter by name in @), if
necessary. Then, select the conflict handling strategy in @ and the work objects to be imported in
@. Finally, click the "Next" button in & to execute the import, and the selected work objects will be
imported locally.

8.14 Variable monitoring selection interface

8.14.1 Overview

The variable monitoring selection interface is used to add variables that need to be monitored.
Var Monitor Select

1 IType: All v Name: m

Name Type rigin Dimensic Description
1 int0 int [01[0][0]
2 byte0 byte [0][0][0]

El  doubled double [0]{01[0]

4 string0 string [01[0][0]
5 bool0 bool [01{07[0]
2 6 int1 int [01[0][0]

3 M Batch add J Single add | Remove

® Monitored variable filter: Filter to display only the monitored variables needed to be
displayed in the list below.

® Variable monitoring display: Show attributes of each variable, including name, type, original
dimension, and description.

Function button area: import monitored variables, export monitored

variables, batch add, single add, delete monitored

variables.

8.14.2 Operation examples
8.14.2.1 Batch add monitored variables

Operation

Graphical Representation Explanation

Var Monitor Select

Type: All ~  Name:

Name Type  rigin Dimensic Description

1 int0 int

2 byte0 byte

=l

double0 double

=1 = =l s k=l =
=1 s 515 [El =

4 string0 string 0][0][0]
1 n
1. Click the "Batch L T slmntol
"
Add button 6 int1 int 0][0][0]
[ o e e
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Add Monitor Variable
Type: All v
[ Allselected
Jrigin Dimensior Description
int0 [0][0][0]
. Note: When the
2. Select the variables byte0 woI0] . .
. monitored variable
you need to monitor, double0 wIo)0] :
s is an array, all
check the boxes within string0 0l01[0] -
elements within the
the red frame, and then o= T .
click the "Complete" array will be
button [01[070] monitored after
' batch addition.
AA Monitor o X
‘ 3D Model Task 10 Signal Network Register Conveyor VarMonitor
Type: All . Name: Reset
Name CurValue
3. Open .the Yariable byte0 byte 5
Monitoring in Status
. . . double0 double 0
Monitoring to view the
monitoring status. string® string
bool0 bool FALSE
8.14.2.2 Single add monitored variable
Operation Graphical Representation Explanation

1. Click the "Single
Add" button

Var Monitor Select

Type: All ~  Name:
Name rigin Dimensic
1 int0 int [o(01[01
2 byte0 byte [0](0][0]
3 double0 double [0]{0][0)
4 string0 string [0](0][0]
5 bool0 bool [01(0][0]
3 int1 int [o1[01[0]

Description

Batch add | Single add I Remove

2. Select the variables
you need to monitor,

Note that dimension
selection is only
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click "Complete, " and if
the selected variable is
an array, you can choose
dimensions to monitor
specific elements within
the array.

Single Add Monitor Variable

Type: All

v  Name:

OJrigin Dimensior

int0

[0][0]0]

byteo [0j[01[01
double0 [01[01(0]
string0 [0][0][0]
boolo [01[01[0]

int1 [01[01(0]

]

Description

Choose monitoring content: -
Cancel

| Dimension: iiii |

available when the
variable is an array.

¥ Monitor
3D Model Task 10Signal Network Register Conveyor
Type: Al Name:

~

Name CurValue

VarMonitor

Description

3. O}_)en _the _Varlable doubed  double 0
Monitoring in Status
s . tring0 tri
Monitoring to view the - strnd
monitoring status. bl bool FALSE
int1 int 0
> int2 int

8.14.3 Monitored variables export/import
8.14.3.1 Monitored variables export

&
On the monitored variable list page, click the - button at the bottom left to enter the

monitored variable export interface.

Export Monitor Variable

.

Select File

File(*json):

Select Items
All Name

Demesion

1 into it

No Array

Descripiton

Reset

Cancel

*——{um

Monitored variable export target file (including path)

Monitored variable export list

Monitored variable export button

Variable filter box

®®O©
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Export steps: First, input or select the path for the monitored variable export target file in O, and
filter the variable by name in (@), if necessary. Then, check the variables to be exported in @). Finally,
click the button in 3 to execute the export, and the exported monitored variable file will be
generated in the path specified in @.

8.14.3.2 Monitored variable import

i) fus)
On the monitored variable list page, click the . button at the bottom left to enter the
monitored variable import interface.

Import Monitor Variable 0\)
Select File
File(* json):

Import Options

8 iiigiion ittt [T

Select Items

[J All Name : Reset

Name Demesion Descripiton

\

— &

Monitored variable import file

Monitored variable import option, which is the strategy for handling entry conflict
Monitored variable import entry

Monitored variable import button

Variable filter box

@®eee

Import steps: First, select the monitored variable file to be imported in (. Then, select the conflict
handling strategy in @ and the variables to be imported in (. Finally, click the button in @ to
execute the import, and the selected variables will be imported locally.

8.15 Vision System
Visual task programming can be considered to be on the same level as RL motion task programming.
Through "Programming" - "Vision", the visual task editing interface can be opened.
06O 0CO0O G

Visual task is also a kind of "task". Click "Task" to view, create, open, and rename visual tasks.
Checking the "Run or Not" attribute of the visual task, which is defined as the "Auto-start on Power-
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on" function in the visual task. After loading the selected project in the robot project, the visual task
with the "Run or Not" attribute checked will automatically load and run in a loop.
Attention: Only one vision task can be checked.

¢ v
‘ HEES
RLISESE N
BHAER
TeER=
EF : taskl e
s
ane
p— =B WRES v REEG : [ oH
i ik : | -
BERE
105851
PRI
TRA*
TeFiE
W

For more information on vision functions, please refer to the xVision Robot Vision User Manual.

8.16 About RL program
8.16.1 RL program format and syntax

8.16.1.1 Overview

The name suffix of RL language program file is .mod, and the mod is the abbreviation of module. For
example: For MoveObj.mod or PickSomething.mod, each program file forms a program module.

RL language commands are not case-sensitive. For example, MoveAbsJ, moveabsj, and MOVEABSJ
all can be recognized. However, in order to maintain a uniform language style, it is recommended to
capitalize the initial letters.

8.16.1.2 Program structure

Here is a simple RL program:

o
e

“ o % 8 ® 8 £ v o © a o ° ]
Undo Redo Cut Copy Paste rePaste Moveup Movedown Comment Delline Search Split Show position Quick Edit .
GLOBAL CONST double pi = 3,1415926; //Declaration area

GLOBAL VAR double z = 0;

5GLOBAL PROC main()  //Main Function
Movel(point0,v1000,z50,to0l0);

r Socket();

ENDPROC

©GLOBAL PROC Socket()  //Socket Controll Function
SocketClose("sc");
wait(0.1);
o if(SocketCreate("192.168.21.10",9797,"sc"))
print("socket create success");
o else
pause;
endif
ENDPROC

The entire program is divided into two major sections, the declaration area, and the implementation
area. The area before the first function in each Mod file is the declaration area. For example, in
main.mod, the part before GLOBAL PROC main is the declaration area. In the declaration area,
variables or constants can be defined. The variables defined in this area will be reset to their initial
values each time the program is executed.

VAR or CONST keyword represents storage type, with VAR indicating a variable and CONST
declaring a constant. If a variable's storage type is not explicitly declared, it defaults to being a VAR.

There are several differences between variables declared in the declaration area and those listed in the

138

xCore Control System User Manual



8 Programming

ROIKALE
variable list:

When a certain task finishes running and is reset, the variables defined in the declaration area within
the task will be reset;

The variables in the variable list, owned by the entire project, are the common variables. Non-PERS
variables in the variable list are only reset upon execution of pptomain, and PERS variables can only
be modified through the editing function in the variable list or by the RL program.

8.16.2 RL program debugging
8.16.2.1 Program pointer

The program pointer points to the line that has been parsed and run by the program.
On the HMI interface, the program pointer is indicated by a small green arrow (also called the green
pointer).

5GLOBAL PROC main()  //Main Function
¥ Movel(robtarget3,v1000,z50,to0l0);
Socket();
wait(2);
- Movel(robtarget3,v1000,z50,to0l0);
ENDPROC
int ww=2;
=GLOBAL PROC Socket() //Socket Controll Function
E SocketClose("sc");
wait(0.1);
if(SocketCreate("192.168.21.10",9797,"sc"))
- print("socket create success");
5 else
- pause;

{1}
il

8.16.2.2 Motion pointer

The motion pointer points to the current command the robot is executing;
On the HMI interface, the motion pointer is indicated by a red arrow.

EIGLOBAL PROC main() //Main Function
¥ Movel(robtarget3,v1000,z50,to0l0,wobj0);
~Socket();
ENDPROC
EIGLOBAL PROC Socket()
wp SocketClose("sc");
Wait(0.1);
If(SocketCreate("192.168.0.11",9797,"sc",1,"\r"))
Print("Socket create success");
E] Else
B Pause;
~ Endif
ENDPROC

i
th

8.16.2.3 Move program pointer

If you need to start the program after a line from the middle of the program, you can use this function
to move the program pointer to the line where the cursor is, and then the program can be executed
from a new position.

Operation Graphical Representation Explanation

1. Click the "Stop" button on the
right operation panel to pause the
RL program.
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™

®

Run Stop
® ®
Back

Forward

. . . L )
2. Click the line to which vou IGLOBAL PROC Socket() //Socket Control Function o

expect the pointer to movey to make | SocketClose('sc"); | The background color is light blue
it spelected P Wait(2); when selected.

print("socket create success");

3 if(SocketCreate("192.168.21.1",8080,"sc"))
E else

3. Click the drop-down arrow next
to the Program Debug Quick

main

After selection, this button displays the

Positioning button, and select BRI E M = word "Cursor".
g , R I

"Cursor" from the list.

Redo Cut Copy Paste Moveup
GLOBAL CONST double pi = 3.1 5ocket
GINRAL VAR driithla 7 — N

4. Click the Program Debug Quick wait(0.1);
Positioning button to move the if(SocketCreate("192.168.21.10",9797,"sc"))
pointer to the selected line.

2GLOBAL PROC Socket() //Socket Controll Function
| %= | SocketClose("sc"); |

print("socket create success");
else

Use restrictions:

1. When using this function, the following commands will be ignored, and the compiler's compile
position will be directly moved to the target line.

In addition, all other commands will not be executed:

(] All motion commands;

® SetDO, SetGO, Return, Wait, Print, and all Socket commands;

° Function call line;

2. The condition of the flow control command is ignored when moving the program pointer.

3. Do not move the program pointer across functions. It is necessary to first use the "program pointer
to function" to move the program pointer to the beginning of a function, and then use the pointer
function of a program.

4. The pointer of a program can only be moved to the motion command line.

8.16.2.4 Single-step debugging

The single-step operation status is also known as Single-step Mode, as against the Continuous Mode.
The robot can switch between the two modes in most cases.

The single-step operation is mainly used for the program debug. The robot will try to execute one line
of commands as much as possible each time it runs in a single step, and pause the program after the
commands are completed, making it easy to confirm whether the teaching points of each line meet the
requirements. When a multi-task project is being debugged, single-step debugging will only execute
the tasks displayed on the HMI debugging interface, and the rest tasks will not be called.

If the single-step debugging executes read data commands (ReadDouble, ReadString, etc.), time-
related commands (Wait, WaitUntil, etc.), and logic commands (IF, GOTO, etc.), it will take two to
three clicks to complete the command due to the command characteristics.

Operation

Graphical Representation Explanation

1. Move the pointer to a certain line.
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* & GLOBAL PROC main()  //Main Function
[*  Movel(robtarget3,v1000,250,tool0); |
Socket();
wait(2);
Movel(robtarget4,v1000,z50,to0l0);
ENDPROC
int ww=2;

2. Click the "Next" button on the

right operation panel.

éGLOBAL PROC main() //Main Function

3. Click the "Next" button again, and I $ Movel(robtarget3,v1000,z50,to0l0); I If a functlon is epcquntered, it
: Socket(); will jump to the inside of the
you can see that the robot is ! . .

: : : Wait(2); function, and the executing
executing the line. After completing ; line can be located fhrough the
the execution, click the "Next" button - Movel(robtarget4,v1000,z50,to0l0); rogram pointer (green g
again to start the next step. ENDPROC grr (irv ) p g

Use restrictions:

1. In Continuous Mode where programs are executed automatically, and the turning zone should be
processed, motion lookahead is available.

2. In Single-step Mode where commands are executed directly without processing the turning zone,
motion lookahead is not available.

3. In Continuous Mode, motion only starts when there are enough lookahead points, and the system
only continues to parse the command when the robot is in place.

4. In Single-step mode, all next-step signals are triggered by the interface, without turning zone
processing and lookahead.

5. In Single-step Mode, no response is made when "Next" is clicked during motion.

6. In Continuous Mode, callbacks during motion are responded to according to the lookahead logic.

7. The next step can go to any line and execute the instruction literally. RL programs only process
"program commands", without distinguishing between motion commands and logic commands.

8. When the robot pauses on the turning zone in Continuous Mode, the next step will go back to the
target point corresponding to the current turning zone.

8.16.2.5 Step back debugging

8.16.2.6 Step back use

Step back debugging, also known as previous step debugging, allows you to revert directly to the last
correct position when a path error is detected during debugging, eliminating the need for multiple
JOG operations to exit the erroneous trajectory and thereby improving debugging efficiency.
Non-motion commands typically will be skipped and do not take effect during the step back process
Force control commands, motion setup commands, and logic commands will stop the step back
process.

xCore supports switching directly to Step Back or Step Back from the PPTO (Point-to-Point
Operation) cursor after pausing

When performing the first Step Back motion after positioning the PPTO cursor, since there is no
trajectory information available, the Cartesian point will be forcibly converted to a MoveJ motion.

Operation

Graphical Representation Explanation

1. Pause during execution.

The lookahead has reached line
ten, but the robot is still on the
trajectory from J1 to P1
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GLOBAL PROC main //Main Function
MoveAbs](j1,v1000,z50,tool0);
¥ Movel(p1,v1000,z50,t00l0);
Movel(p2,v1000,250,to0l0);
s Movel(p3,v1000,z50,to0l0);
Movel(p4,v1000,z50,to0l0);

2. Click the Previous Step button on the
right-side operation panel.

©

0,

Run Stop

14 ()

Back Forward

SGLOBAL PROC QulLiao()
- MoveAbsl(j1,v1000,z50,to0l0);
¥ Movel(p1,v1000,z250,to00l0);
Movel(p2,v1000,z250,to0l0);
Movel(p3,v1000,z250,to0l0);
I Movel(p4,v1000,250,to0l0);
ENDPROC

®

The lookahead pointer will jump
to the motion pointer, indicating
that the system has entered step
back mode

3. Upon clicking the Previous Step button
again, the robot begins the step back
motion.

GLOBAL PROC QuLiao()

[ ] MoveAbsl(j1,v1000,z50,to0l0);
Movel(p1,v1000,z50,to0l0);
Movel(p2,v1000,z50,to0l0);
Movel(p3,v1000,z50,tool0);
Movel (p4,v1000,250,to00l0);

ENDPROC

The robot will revert along the
same path it was following at the
time of pause (in this case, a
MoveL motion) back to point J1
as indicated by the lookahead
pointer

8.16.2.7 Step back use restrictions

The step back function is primarily used for debugging points, so most non-motion commands are
either ineffective or restricted during step back mode. Additionally, a few motion commands cannot
be stepped back due to their inherent nature and are also restricted. If an attempt is made to step back

through restricted commands, the controller will report an error.

For example:

W Robot Assist

Program Setting Commu

RL Editor

N ~ * (]

y Pack
fLm)

k Option [60

B B % + o = Q o

PrjConfiguration  Undo Redo Cut Copy Paste rePaste Moveup Movedown Comment Delline Search Show position

Custom Produce
QuLiao();
Task List ENDPROC

Variable List

Points List

+ ©

Path List

10 Signal List ENDPROC

¥ 9GLOBAL PROC main()  //Main Function

©GLOBAL PROC QulLiao()
Movel(p2,v1000,250,to0l0);
AccSet(100,30);
Movel(p1,v1000,250,to0l0);

Supported commands for step back debugging:

ching, The a

Type Specific Commands

Supported motion commands MoveAbsJ, Movel, Movel, MoveC, Home
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Special motion commands

SearchL, SearchC, TrigL, Trigl, and TrigC (Note 1)

Unsupported motion commands

MoveSP, MoveT, MoveCF

Non-motion commands that
terminate step back

Conveyor commands, force control commands, logic commands, function calls,
advanced commands (Note 2)

Skipped non-motion commands

All other non-motion commands

8.16.2.8 Regain path

8.16.2.9 Loop mode

Note 1: Function such as search and Trig do not take effect during step back; they only produce
motion effects.

Note 2: Commands such as GetRobotState, BreakLookAhead, and GetRobotMaxLoad will be
skipped. All other commands in this category will terminate the step back process.

In some specific situations, the robot's position will deviate from its programmed path, for example:
During the period when the program is stopped (except for program stop caused by program reset),
the robot is moved to another position by Jog;

The emergency stop is triggered when the program runs, and the robot executes STOP 0;

When the program starts again from the stop position, if the system detects that the robot has deviated
from the programmed path, the robot will then first perform a Regain Path motion to return to the
original programmed path.

To ensure safety, the movement speed of the robot is slower when returning to the programmed path,
and the movement of the robot can be stopped at any time by pressing the "Stop" button on the Teach
Pendant.

Use restrictions

1. The robot performs a joint trajectory when returning to the path, so the path of the end-effector is
unpredictable. Please monitor for potential collisions with the surrounding environment.

2. The control system will only perform path deviation detection when the robot resumes program
execution from the point where it was previously interrupted. If a deviation is detected, the system
will execute the Regain Path operation.

3. If the program is reset, the system will not check for path deviation and will start execution directly
from the first program line. Take precautions to prevent potential collisions.

Click the "Loop mode" button to switch to ] loop mode or @ single mode.

Refresh Pos

Undo Redo Cut Copy Paste rePaste Moveup Movedown Comment Delline Search Split Show position Quick Edit . MultiEdit  Offset  Aux program

L ]

GLOBAL PROC main{}  //Main Function
Movel(robtarget3,v1000,250,to0l0);
Socket();
wait(2);

Movel(robtarget3,v1000,250,to0l0);

ENDPROC

int ww=2;

DPGLOBAL PROC Socket() //Socket Controll Function

SocketClose("sc");

wait(0.1);

if(SocketCreate("192.168.21.10",9797,"sc"))
print("socket create success");

else
pause;

endif

ENDPROC

Loop mode:

All tasks are reset after 0.5s when they reach the endproc of the specified function (default is the
Main function), and restart execution from the first line of the last specified function.

PPToMain operation takes the main function as the specified function;

PPToFunc takes the jump objective function as the specified function;

PPToLine does not affect the execution target of the function in the next loop.

Single mode:
All tasks (excluding semi-static tasks) are stopped permanently upon execution to the specified
function (default is the Main function), until the project is reloaded next start.

8.16.2.10 Lookahead mechanism

8.16.2.10.1 Basic concept

The lookahead mechanism cannot be turned off. The system automatically looks ahead when running
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the program. You can use the Program

Pointer to view the lookahead position. From a lookahead perspective, RL commands can be divided
into four categories: motion commands, non-stop lookahead commands, turning zone execution
commands, and stop lookahead commands.

8.16.2.10.2 Motion commands

The commands that control the robot to produce actual motion effect are shown in RL programming
commands for details, in which all "Motion commands", "Trigger commands", "Drag and replay
commands" and "Home" commands belong to the classification of motion commands.

8.16.2.10.3 Non-stop lookahead commands

The command is executed immediately after the lookahead pointer is parsed, and then the lookahead
pointer continues to run downwards to parse the next command, without affecting the turning zone
between the two motion commands.
Non-stop lookahead commands: Print command, logical judgment command, variable assignment
operation, user-defined function, collision detection dynamic threshold command, and motion
parameters dynamic modification command;
Example:
MoveL (pl);
IF (condition_1)

Print (“meet condition 1”);

MoveL (p2);
ENDIF
MoveL (p3);
By running the above program, if condition 1 is met, the robot will plan a continuous trajectory
motion of pl > p2 > p3, and print the string "meet condition 1" when looking ahead to the print
command.
In the case where condition 1 is not met, the robot will plan a continuous trajectory motion with p1 >

p3.

8.16.2.10.4 Turning zone execution commands

The turning zone command is executed when the preceding motion command either enters the turning
zone or completes its execution.

It is used to send a signal to the external device during the movement, indicating which motion
commands the robot has moved to.

Turning zone execution commands: WriteRegByName, SetDO, SetGO, SetAO, PulseDO, PulseReg,
InZone, SetVarValue, SpeedRefrsh, MotionSup, and MotionSupPlus.

Example:

MoveL P19

MoveL P20

WriteRegByName (reg_position, 20);

MoveL P21

WriteRegByName (reg_position, 21);

MoveL P22

When the above motion commands are executed, the robot will plan a continuous motion trajectory of
P19 > P20 > P21 > P22. As the robot is about to complete the P20 motion and enters the turning zone
from P20 to P21, it will immediately write the number 20 into the register reg_position. Similarly,
when the robot is about to complete the P21 motion and enters the turning zone from P21 to P22, it
will immediately write the number 21 into the register reg_position. External devices can track the
robot's motion progress by simply reading this register.
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start PLQ
P20 : WriteReg 20
P22 VP21
WriteReg 21

H Note

commands.

The triggering time of the turning zone commands is affected by the performance of the robot
itself, the size of the turning zone, whether the turning zone is generated, and the actual running
speed. It is suitable for the scene where the robot is ready to move. If it is required to trigger the
signal accurately at a certain position of the trajectory, it is necessary to use trigger series

If there is no turning zone or if a turning zone cannot be generated, the associated command will
be triggered after the corresponding motion command is completed.

8.16.2.10.5 Stop lookahead commands

Except for the above three commands, all the other commands are stop lookahead commands, and the
controller will execute the commands after the robot completes all the movements before the

commands.
Example:
MoveL (P1);
MoveL (P2);
Wait (10);
MoveL (P3);

The Wait commands belong to the stop lookahead command. The robot will move to P2 and start
waiting for ten seconds after the deceleration stop is completed, and it will start to go to P3 after the

waiting is completed.

When a motion command uses

a Fine turning zone, the lookahead pointer in the RL program will stop

at that line and wait for the movement to complete before continuing with lookahead

Example:

MoveAbsJ (j1, v1000, z50, tool0);

MoveL (p1,v1000, z50, tool0);

MoveL (p2,v1000, Fine, tool0);
/I All subsequent commands will only run after the MoveL P2 has finished

MoveL (p3,v1000, z50, tool0);

8.16.2.11 Interrupt function
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IRegister(intnumO,D13_1,\Posflank,"aaa");
—While(true)
PathRecStart();
Movel(p1,v1000,z50,tool0,wobj0);
Movel(p2,v1000,z50,tool0,wobj0);
Movel(p3,v1000,250,to0l0,wobjo0);
Movel(p4,v1000,z50,tool0,wobjo0);
Movel(p5,v1000,z50,to0l0,wobj0);
- PathRecStop();
FEndwhile
ENDPROC

JiGLOBAL PROC main()

EITRAP aaa

boolO=GetRecStartStatus()]

I1f(boolO==true)
PathRecBwd();

Else
Print("the program will pause as the interrupt is not triggered when recording is turned on");
pause;

Endif

//Insert move command(movel,move),moveC,moveabsj) and other command
PathRecFwd();
ENDTRAP

The interrupt function can be triggered by a DI signal or a register, interrupting the current program
execution to run an interrupt function. Key features and considerations of the interrupt function are as
follows:

1. The interrupt function can interrupt motion commands, persistent commands
(network/communication read commands, connection acceptance commands,

SocketCreate, opendev, SocketClose, CloseDev, SendString, SendByte), and ordinary commands
(type conversion, string operations, and other instantly completed commands).

2. If an interrupt occurs during the execution of a motion command, the current motion will stop, and
the interrupt function will execute instead. After the commands inside the interrupt function are
completed, the robot will return to the original path and resume execution. The regain path operation
after the interrupt function is not part of the interrupt. The regain path function performs motion in
joint space. It is recommended to use path recording commands in the interrupt function to ensure the
robot correctly returns to a safe position.

3. Except for waituntil, other persistent commands are not truly interrupted; instead, they are moved
to background execution. Error handling and task wake-up for these commands will be delayed until
the interrupt ends. If a wait command is executed during an interrupt and the wait time expires after
the interrupt ends, execution will proceed.

4. During an interrupt, register-read commands and external signal-control commands behave the
same as in continuous motion, while register-write and external signal-monitoring commands remain
responsive. Pause, emergency stop, and collision can halt interrupt execution. Single-step operation is
allowed during an interrupt.

5. Interrupt-related commands can only be used in motion tasks, and only motion tasks can execute
interrupts.

6. Interrupts cannot be used while entering force control mode. Once an interrupt is registered, force
control mode cannot be initiated with Fclnit.

7. For an interrupt configured with single-trigger mode, if it receives an interrupt signal after being
disabled by IDisable, it will still be treated as completion of the single trigger

8. After an interrupt is registered with IRegister, it remains triggerable. However, when the task ends
or resets, the registered interrupt is canceled until IRegister is executed again.

9. If an interrupt is already being executed, newly triggered interrupts will not be acknowledged.

10. When a task is executing an interrupt, or when normal operation resumes (due to either manual
start command or interrupt exit triggering scheduler reset), the system will neither acknowledge new
interrupts nor halt the current task.

11. Within interrupt functions, no interrupt-related commands (except GetTrapData) or tray stacking
configuration commands can be called. Interrupts are prohibited when: laser welding is active,
conveyor startup commands are executing, or end-effector motion commands are in progress —
special attention must be paid when using these features.

12. If an interrupt occurs during drag playback, playback will not resume after the interrupt.

8.16.2.12 Pointer hot update

In versions of xCore 3.1 and earlier, any modification (even adding just a single space) to the RL
program during debugging would result in the loss of the program pointer (including the lookahead
pointer and motion pointer), requiring the program to be re-run from the beginning, which caused
significant inconvenience for debugging.

From version 3.2, the pointer hot update has been provided. This function enables the editing of the
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RL program during the pause of debugging, while maintaining the current program pointer and call
relationship. After editing, the program continues to be executed rather than running from the
beginning. Specifically, it has the following two features:

1.

2.

pointer (lookahead pointer and motion pointer).

update.

When the robot is paused, the RL program can be modified without the loss of the program

After the editing is completed, the robot continues to execute the program based on the

This function significantly enhances the usability and efficiency of debugging, preventing the
program from running from the beginning due to minor modifications.

Usage examples:

Assuming that the original RL program is as follows:

% EHGLOBAL PROC main()

1.
2.

¥

=

3.

ENDPROC

Modify the program as follows:

FIGLOBAL PROC main()
int a =30;
print("1 -the value of variable a:

n

,a);
wait(10);

print("hello rokae");
a=40;
print("2 - the value of variable a:

mn

;a);

ENDPROC

A output ? X

Print Console

01/19 17:24:56.758208: task0:main.mod[3]->1 -the
value of variable a: 30

01/19 17:25:06.758397: task0:main.mod[7]->hello
world

01/19 17:25:06.759153: taskO:main.mod[8]->2 - the
value of variable a: 30

01/19 17:25:48.327501: taskO:main.mod[3]->1 -the
value of variable a: 30

01/19 17:25:58.328101: taskO:main.mod[7]->hello
rokae

01/19 17:25:58.328261: taskO:main.mod[9]->2 - the
value of variable a: 40

int a =30;

print("1 -the value of variable a: ", a);
wait(10);

print("hello helloworld");

print("2 - the value of variablea: ", a);

Click "Run", and then "Pause" when the program reaches line 5.

Click "Run", and the program will continue to execute, with the output result as follows:

4.

Clear

It can be seen that the program continues to execute from the original pointer position after
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modification, and the running result is correct. There is no need to run from the beginning.

Notes:

1. Program validity: It is essential to ensure the correctness of the syntax when the program
is modified after pausing. If the program is invalid, after clicking "Run", the Teach Pendant
will report an error. Please correct it according to the prompt and then run it again.

2. Scope of code validity: Only the lines of code scanned by the lookahead pointer are valid in
this run. If the code before the pointer is modified after pausing (e.g., lines of code before
line 5 in the example), the modification will be valid in the next run.

3. Modifying the line where the pointer is located: If you modify the code on the line where
the pointer is located, the Teach Pendant will prompt: "This operation will result in the
loss of the pointer. Do you want to continue?" If you choose "Continue", the pointer will
be lost, and the hot update will not be available. If you choose "Cancel", the modification
will be canceled.

Executing this action will result in the loss of the pointer,
(= Do you wish to continue?

[™ No longer prompted before syncing to the controller

Continue Cancel

4. Special cases: In certain situations, pointer hot update may not be possible, and the Teach
Pendant will report an error. In this case, you need to manually click "pptomain" to restart

the program.

Im (X [60000]: file:main.mod line:20 #FES

8.16.3 Debugging example

Operation

Graphical Representation

Explanation

1. After editing the RL
program, use pptomain to
move the pointer to the
main function, and check
the program for syntax
errors.

% 8w . "
o

- & Q
Undo Reds Cut Copy Paste Movedp Mowedown Comment Delline Seach

&2 (

# GLOBAL PROCmain()  //Main Function
Socket();
pause;
5etDO(DO0_0,falsel;
MaveAbs)(point0,v1000,250, tool0);
Movel(Offs{point1,0,0,0),¥1000,250,toal0);
socketsendstring("1,1" "sc”);
String rev = SocketSendString(2, "sc");
b ifirev=="A")
5etDO(DO0_O,truel);
Movel(point1,v1000,250,ta0l0);
|enprrOC

GLOBAL PROC Socket() //Socket Controll Function
SocketClose("sc");
wait(0.1);
o if(socketCreate(*192.168.21.10",9797,"s¢"))
print{'socket create success");
i else
pause;

To facilitate single-step
debugging, pause command
can be inserted into the
program.

;ENEI::I‘?(OC °
2. Switch the mode to
"manual mode", power on
the robot, and adjust the progrem Specd (@) ﬁ (] ® m

program speed to a small
value to make the robot
run at a low speed.

3. Click the "Start" button
on the right operation
panel.

148

xCore Control System User Manual




8 Programming

ROIKKALE

4. When the program runs
to pause, it will pause
until the "Next" button or
the "Start" button is
clicked.

¥ 4CGLOBAL PROC main()  //Main Function
Socket();
= : | [ jpatise;

//Calling the Socket function to establish communication
Jfinsert breakpoints for single step debugging
5etDO(DO0_0 false); //Set DOD_0 to false
MoveAbs)(point0,v1000,250,tool0); //Move to point0
Movel(Offs(point1,0,0,0),v1000,250,tool0); ' //Move to 100mm above pointl
SocketSendstring("1,1" "sc"); //Send trigger string (customizable)
String rev = SocketSendString(2,"sc"); //Read String
& iffrev=="") /1 if get A,do xx
SetDO(DOQ_0,true);
Movel{point1,¥1000,z50,to0l0);
+ endif
ENDPROC

The "Next" button will single-
step the program

5. Click the "Next" button
to start single-step
debugging.

¥ 7 GLOBAL PROC main()

o I

socket() Pere Tek 1OSig  Newerk  Reger Comeyor  SemVarinble
= | pause ——— T Sionsi w00 | e are
SetDO DOO_O, false S
MoveAbs) point0,v1000,250,
Movel O int1,0,0,100), | [ o0 el S 5 o 8
SocketSendString("1,1","sc") 0001 Ureversal 0 esdbus 1 oo on 1
String rev = SocketReadString | ows  uwesin e w o
if(rev =="A") 003 ) ™ on Y

| setbo DOO_O,true |

Run the program to the SetDO
line, turn on status monitoring,
and check if the DO is in the
"off" state

6. Continue to carry out
single step to see if the
robot has reached the
desired point position.

= | Movel(Offs(point1,0,0,0),¥1000,250,t00l0); //Move to 100mm above pointl
Sekel

| 0 it o on V
| Movel point1,v100,250,toc (]
endif e o
ENDPROC 10 et Mode

B G 0 ) ol i + ] =

A 3]
Undo Redo Cut Copy Pate Moweup Movedown Comment Delline Seach Pos Ofiset A program
§+4GLOBAL PROC main()  //Main Function

Socket(); //Calling the Socket function to establish communication

pause; //insert breakpoints for single step debugging
5etDO(DOO_0, false);

//Set DOO_O to false

1 G e A
String rev = SocketSendString(2,"sc");
1 if{rev=="A")
5etDO(DOO0_O,true);
Movel(point1,v1000,z50,tocl0);
endif
ENDPROC

SpnamggPr.‘.mng{z.usmmzia e
//Read String
[/ if get A, do xx

7. Or move the cursor to a
certain line, and click the
"Next" button to check if
the command runs
successfully.

¥ 47GLOBAL PROC main()

socket(); Postre Task IO Signal Network Register Comveyor PersVariable
pause;
SetDO(DO0_0,fal5e), ¢y, Y i i |20 = =
MoveAbsJ(point0,v1 Z 2 =
Movel(Offs(point1,
SocketSendString("1
String rev = Socketse [ | °° S o = S =
S if(rev=="A") 0001 Ul 0 modous 1 ) off l
- | 5etDO(DOO_O, trut
Movel(pointl,viC ooot L o >= o e
L endif 0003 Univerd0 modbut 1 00 o )
ENDPROC
0004 Unversall0 et 1 0o o s °
©GLOBAL PROC Socket( o
KketClose("sc");
wait(0.1); 10 Samdgtion Mode

Run the program to the SetDO
line, turn on status monitoring,
and check if the DO is in the
"on" state

8. After confirming that
there are no issues with
the program, execute
pptomain again and keep
the "program speed" low.
After running it
completely once, the
program speed can be
increased, and the
program can be switched
to "automatic mode" to
execute.

Program Speed e
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9.1 Introduction to this chapter

This chapter provides a detailed introduction to various settings of the xCore control system.

9.2 Controller settings

9.2.1 Basic settings

9.2.1.1 System information

Systemn Info

® @ MAC Address : IR @ @:m

Robot Type : xMateERT Pro

Version: control system version information;

Robot type: robot model information;

MAC address: local MAC address;

Restart: Note that all configuration information should be saved before restarting;
Shut down: The controller software can only be restarted after the control cabinet is
powered off and then powered on again.

® 9O

9.2.1.2 System configuration

9.2.1.3 System time

Version Select

Robot type ¢ xMateERT Pra @ w WEecurity module 1 ROKAE_MINI @ w ‘

Control type :  XBC_XMATE @ & n

@ Robot type: Select the robot model;

® Safeboard: Select the type of safeboard;

® Control cab type: Select the control cab type;

Note: Please do not modify the system configuration. In special circumstances, adjustments should be
made under the guidance of the manufacturer.

The system time provides a time reference for functions such as log.

System Time O
1
[ 2024 Year 5 Month 24 Day 9 Hour & Minute 32 Secnﬁd]

|n.'ﬁ‘1-'hl|a-g.wbu1émi'

ol - |

Time value: controller time; //not refresh in real time

Obtain controller time: After clicking, refresh to display the controller time, and the user

Set to current time: Update the controller system time to the current system time of the
device where the RobotAssist software is located, without the need to click "OK" again.

The user can manually modify the time in (D, and set the controller time after clicking

®

2 can confirm whether the value is reasonable;
®

@ YIOKYI ;

A Warning

1. The system time is the absolute time standard for log information. Do not modify it arbitrarily.
Wrong system time will make it impossible for the user to trace the moment of a relevant event
through the log.

2. Do not frequently perform the two operations: obtain controller time or set to current time.
The interval between two operations (either one or both) should be greater than 5 seconds.

9.2.1.4 System IP properties

Configure the connection mode, IP, and subnet mask of the robot's external network port on this page.
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ROKAILE
IP Properties ) @

Mame 1 enpls0 w |dode @ static B
I 1P 1821682103 Gateway : 192.168.2.189 bask : 255.255.255.0 DMS Server : 127.0010 ‘
o 0K
® |
@ Name: Display the automatically obtained network card name;
@ Mode: manual (IP can be changed) or automatic (IP is automatically assigned);
® IP, gateway, subnet mask, and DNS server;

Note: The IP address of the debugging network port can only be modified to 192.168.0.160 or
169.254.160.160. When the IP of the debugging network port is 192.168.0.160, the IP of other
network ports cannot be modified to the 192.168.0 network segment; when the IP of the debugging
network port is 169.254.160.160, the IP of other network ports can be modified to the 192.168.0
network segment but not to 192.168.0.160.

9.2.2 Advanced settings

Basic Setting LGVl RE=ultel License Setting

Multi-loop Encoder : Clear Multi-loop Value

Alias : OK

)
=

Log Save Levels : info,warning,error w (o)

Heart Beat Cycle(s) : 1 oK
Max Project Speed of Manual Mode[1% ~ 100%] : 100 OK
Max Project Initial Speed of Auto Mode[1% ~ 100%] : 100 0K
Max Speed of Jog[1% ~ 100%] : 100 (8] 4

Emergency stop trigger level setting : © High O Low oK

Multi loop Clear the multi loop value of encoder. Be careful!
encoding

Set an alias for each controller, so that the robots in the same LAN can
Alias identify the controllers conveniently. The alias will be displayed on the
"Options" -> "Connections" -> "Robot Detection" interface.

There are three levels of log: "info", "warning", and "error", ranking from
Log save level low to high. Set the level from which the log is kept. The log of lower
levels will only be displayed online, and will not be kept in the log.

"One high level + one low level" is a heartbeat cycle, and the duration of
high level is the same as that of low level. The heartbeat signal can be
Heartbeat cycle bound to the DO signal through the system IO (see the system IO part for
details), or bound to the register through the "sta heartbeat" (see the
register part for details).

Unit: mm.

Range: [0, 9999]

Definition: Given a value x, when the robot pauses at point A, a sphere is
Deviation path formed with point A as the center and x as the radius. If the Euclidean
sphere radius distance between the robot's current position and point A is less than x, the
deviation path sphere radius condition is satisfied. This parameter is used
in conjunction with the function code "sta_near path". For details, refer to
the register section.
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Deviation path
orientation angle

Unit: degrees (°).

Range: [0°, 180°]

Definition: Given a value a°, when the robot pauses at point B, using B's
orientation as the reference, the current robot position's coordinate system
is compared with B's coordinate system. If the angular deviation between
these two coordinate systems is less than a°, then the path deviation sphere
angle condition is considered satisfied. This parameter is used in
conjunction with the function code "sta_near path". For details, refer to the
register section.

Upper limit of
program speed in
manual mode

This parameter limits the upper limit that the program speed can be set
when adjusting the program speed through the program speed slider and
the "-/+" fine-tuning button in manual mode.

Example: After setting this value to 20%, if it is currently in automatic
mode and the program speed is 40%, the working mode will be switched
from automatic mode to manual mode, and the program speed will be
automatically set to 20%. When it is in automatic mode, the program speed
is not affected by this parameter.

Note:

1. When setting the program speed through the register function code (ctrl
_set _program _ speed) or SDK, if the robot is in manual mode, the actual
program speed will be limited by this parameter; if the robot is in automatic
mode, the actual program speed is the set value of the register function
code or SDK.

2. When the automatic mode is switched to the manual mode (the
switching method includes: the mode switching button on the HMI, the
register function code, the system IO, the external communication, and the
SDK), the program speed will be limited by this parameter.

Automatic mode
program initial
speed upper limit

Through this parameter, the program can run in automatic mode at a
relatively low speed (the value set by this parameter), enhancing the safety
of the operation. After running, the user can adjust the program speed
according to the actual situation.

When the “Valid only on the first run after switching to automatic mode”,
as an optional switch, is enabled, the program speed will be automatically
adjusted to a lower preset speed only the first time you click "Run" after
switching to automatic mode. In all other cases, the program will run at the
speed set in the interface in automatic mode.

Example: The parameter is set to 5%. If the current program speed is 60%,
when the program is run in automatic mode, the program speed will be
automatically adjusted to 5%; if the current program speed is 3%, the
program speed will remain at 3% when running the program in automatic
mode. This parameter is set to 5%, and the “Valid only on the first run after
switching to automatic mode” is enabled. If the current program speed is
60%, after switching from manual mode to automatic mode, the program
speed will be automatically adjusted to 5% on the first run. If the speed in
automatic mode is changed to 60%, and the program is paused and then
restarted, the program speed will remain at 60%.

Default program
running speed
after startup

When this option is enabled, the controller will set the program running
speed to the configured default value upon reboot, ensuring a deterministic
program running speed after each controller restart. This setting cannot
exceed the manual mode speed limit or automatic mode speed limit. If the
configured value exceeds these above limits, it will automatically be
reduced to the corresponding limit value.

Jog speed limit

Robot Jog speed cannot be adjusted to a value greater than this upper limit.

Emergency stop
trigger level type
setting

Through this setting, it is determined whether the register, system output,
and external communication output\state bits related to the emergency stop
state are "high" or "low" after the emergency stop is triggered.

9.2.3 Authorization settings
9.2.3.1 EtherCAT authorization
EtherCAT license

Auth code :

An authorization code is used to authorize the EtherCAT communication.
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H Note

The robot cannot be powered on if the authorization code expires or the authorization fails.

9.2.3.2 Function authorization

9.2.3.3 Lock license

The xCore system supports some optional software functions, which are divided into two types:

1. Languages: Japanese, Korean, Russian, and English;

2. Process packages: PV inserting process package, PV typesetting process package, laser welding
process package, and SDK secondary development interface;

To enable optional functions, you can purchase an authorization code file based on the list of function
to be enabled.

Note: The authorization information is bound to the controller of the robot, one robot, one file.

Activation method: In "Settings"—"Controller settings"—"Authorization settings"—"Function
authorization", click "Select file", and select authorization file for authorization. If the authorization is
successful, restart RobotAssist according to the prompts to enable the optional functions.
Authorization validity: At present, the function authorization is permanently valid, and the controller
version upgrade, configuration deletion, factory reset, etc. do not affect the authorization state.
Authorized functions: The functions that the current robot has authorized are displayed.

Function license

License file : Select File

Activated Functions : Japanese, Korean, Russian, English, solar insertion, solar compaosition, laser, SDK

Associated content: In "HMI Settings"—"Basic Settings"—"Language", only authorized languages are
displayed.
Basic Settings

Change Basic Settings:Most of these configurations are loaded before the application is fully started, please restart
manually after any modification,

Language : English ~ Bound IP :  Any ~

Refresh Interval(Hz) : 18 Disable 30 Monitor :

Device lock license
Available duration(hours) : Not limited
Device lock code : 636450
MAC address : 34:df:20:04:8b:8f

License file : Select File

Remaining time (h): Display the current valid operating time available for the robot, in hours. If the
robot was shipped without a license or with unlimited time, there will be "unlimited time."

Lock code: Display the current valid lock code for the lock license. This code is automatically
updated after each licensing, and only the latest lock code is valid for each licensing.

MAC Address: Display the MAC address of the current machine.

Lock license procedure: Click the "Select file" button and choose the license file generated through
"Settings" — "License generator" for lock license.

H Note

When the remaining time is less than 7 days, a pop-up message will appear upon each startup
and daily at 12:00, stating: "Remaining trial time is less than one week. Please contact
technical support to purchase a license for unlocking." However, this notification does not
affect robot operation.

When the remaining time reaches zero, the robot will be immediately powered down and stop
operating. Upon each startup and power-on attempt, a pop-up message will appear stating:
"License has expired. Please contact technical support to purchase a license for unlocking."
At this time, the robot cannot be powered on.

Controllers of robots with a time-limited lock license cannot be freely upgraded. If a non-
designated version is used for upgrading, the upgrade process will be interrupted, and a pop-
up message will appear stating: "The upgrade has failed. If an upgrade is required, please
contact technical support to obtain the designated version upgrade package that supports the
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9.3 HMI settings
9.3.1 Basic settings

9 Setting

| lock for upgrading and resolving issues." |

Basic Settings

Change Basic Settings:Most of these configurations are loaded before the application is fully started, please restart manually after any modification.

@ Language : English v @ Bound IP :  Any v
@ Refresh Interval(Hz) : 18 @ | Disable 3D Monitor |

Permission Timeout Lagout @

Looking Position Params @

Parameter accuracy: ©.10 wr10 - 30%)

Timecuti0-30mink 10 0 sepreserts not opsring n

Language: Chinese, English, Japanese, Korean, and Russian are supported.

Note:

1. Chinese is the default language, and other languages need to be officially authorized by
ROKAE for use;

2. For xCore V1.7 onwards, the multilingual log is supported (only for "controller logs").
When the HMI switches the language type, the controller will also switch with the language
content of the HMI. When the HMI and controller language settings are different, the controller
will switch to the language mode corresponding to the HMI when the connection is
established. The controller does not need to restart after switching the language. This mode is a
hot switching, but some detailed log information only takes effect after switching, and the logs
generated before switching the language may not be able to switch to the corresponding
language.

Bind IP address: The robot detection function of "Options — Connections" can set whether to
perform detection through a fixed PC-side IP here.

Refresh interval: the refresh rate of the 3D display page of status monitoring, with the upper
limit is 100 Hz, and the default is 18 Hz.

Turn off the 3D display: Turn off the 3D display for status monitoring, and restart takes effect.

@ |®®@|e

Timeout logout for permissions: After a certain period of inactivity, the logged-in administrator
will automatically log out. The default set timeout is 10 minutes; setting this value to 0 disables
this feature.

C)

View position parameters: In the RL programming interface, this function allows viewing the
point position accuracy parameter. It supports fuzzy queries within an angular range, with a

default tolerance of 1°.

@m 192 . 168 o .13

@ Screenshot
@ Is Show Cursor .

Teach Panel Setting

@ Screen Lock Lock time : 60 oK

IP (only for xPad2): Set the static IP address for the Teach Pendant connected to the

© robot.
Lock screen (only for xPad2): Reduce the accidental touch of Teach Pendant by
® unrelated personnel. After turning on this function, if the Teach Pendant is not operated

for a period of time (idle time), or after clicking the lock screen shortcut key, the Teach
Pendant will enter the lock screen state, similar to the picture below:
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Unlock the screen by long pressing the circular button on the lock screen for 3 seconds,
or short pressing the lock screen shortcut key again.
® Screenshot (only for xPad2): Take a screenshot of the Teach Pendant screen and save it
in the Teach Pendant directory. The picture format is JPG.

@ Cursor displayed or not: Whether the Teach Pendant cursor is set.

Theme
Theme Switching:Support to switch from one to ancther for vary platfroms.

Theme Scaling:Scale the size of fonts, widgets, icons and layouts in ul.

Select Theme :  Default PC ¥ @ Theme Scaling :  100% v oK

Workspace path

Workspace:All the project files are saved in this folder, please make sure the program has the access permission.

Workspace Path : /workspace Open

oK

Permission Timeout Logout

Timeout{0-30min]: 10 0 represents not opening

Looking Position Params

Parameter accuracy: 0.10 +-0°-30°) Save

@ ® @

Choose a theme: Choose a different display style;

Theme size: Adjust the size of controls and fonts;

Workspace directory: Set the folder to save project files.

Timeout logout for permissions: When there is no activity on the interface for longer
than the set timeout period, the user permission will be switched to Operator

Point position accuracy: Set the point position accuracy

@ ® @oe

o Cursor position change popup prompt switch

IO and register write prompts
10 signals include DIO, AIO, and GIO. Registers include write-only registers.

Jog adaptive mode

9 In jog adaptive mode, when jog is continuous, a speed above 1% is continuous motion, and a speed .
below 1% is step movement.

Turn off the adaptive mode of jog, jog can only move continucusly and cannot move step by step.

Cursor position change prompt switch: It is on by default. After this switch is turned on,

® a pop-up message will appear when clicking "pptoline" if the cursor position is
inconsistent with the lookahead pointer position. Click "Confirm" to execute "pptoline"

to the line where the cursor is located; click "Cancel" to stop the "pptoline."

10 and register write prompt: It is on by default. After it is turned on, a pop-up message

will appear when modifying the values of the IO or register via the status monitoring

® page, custom production page, or custom button. Click "Confirm" to modify the values
of the 10 and register; click "Cancel" to keep the values of the IO and register
unchanged.
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®

jog is continuous at speeds from 0.1% to 100%.

Jog adaptive mode: It is on by default. When it is turned on, the jog is continuous at
speeds above 1%, and step by step at speeds of 1% or below. When it is turned off, the

9.3.2 Teach Pendant mode

Basic Setting

TP Mode

The robot that supports the hot plug function of the teaching pendant needs to be set to the corresponding mode before

unplugging and connecting the teaching pendant.

j

Change Mode

When the robot is turned on and used, it may be necessary to disconnect the physical connection
between the xPad2 Teach Pendant and the robot. If the physical connection is directly disconnected,
the robot will enter an emergency stop state. If you want not to affect the normal operation of the

robot, you can follow the following steps.

Step

Graphical Representation

Explanation

1. The current mode of the
Teach Pendant is displayed
on this page, which
defaults to "Teach Pendant
mode". Click the "Switch
mode" button to switch to
"No Teach Pendant mode".
"No Teach Pendant mode"
will be displayed on the
interface after a successful
switch.

Basic Setting TP Mode

The robot that supports the hot plug function of the teaching pendant needs to be set to the corresponding mode before
unplugging and connecting the teaching pendant,

e

Change Mode

In the Teach Pendant
mode, the Teach
Pendant image is
colored, and the
connector is in a
connected state;

In the No Teach
Pendant mode, the
Teach Pendant image is
gray, and the connector
is in a disconnected
state;

2. After switching to "No
Teach Pendant mode", the
physical connection of the
demonstrator xPad?2 to the
robot can be disconnected.
(Refer to the section
"Robotic system
composition and
connections".)

state.

At this time, the robot will
not enter an emergency stop

To reconnect the Teach Pendant xPad?2 to the robot, follow the steps below:

Step

Graphical Representation

Explanation

1. Establish a physical
connection between the
Teach Pendant xPad2 and
the robot. (Refer to the
section "Robotic system
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composition and
connections".)

2. The "No Teach Pendant
mode" is currently
displayed on this page.
Click the "Switch mode"
button to switch to "Teach
Pendant mode". "Teach
Pendant mode" will be
displayed on the interface
after a successful switch.

_ Basic Setting TP Mode

and connecting the teaching pendant

e

The robot that supports the hot plug function of the teaching pendant needs to be set to the corresponding mode before unplugging .

Change Mode

In the Teach Pendant
mode, the Teach
Pendant image is
colored, and the
connector is in a
connected state;

In the No Teach
Pendant mode, the
Teach Pendant image is
gray, and the connector
is in a disconnected
state;

9.3.3 RL editor menu

H Note

1. The plug & play Teach Pendant function is only available for some models. For models that do
not support this function, the system will prompt "Failed to switch Teach Pendant Mode". For

detailed model configurations, please consult our technical support.

2. The Teach Pendant mode is only recommended to be turned on when there is a need to remove
the Teach Pendant. It is not recommended to turn on it at will during normal debugging and use.

RL Editor Menu

optional

selected

>

= © 2
Quick E...  Param ...

5=

Offset RePaste o

35

Undo Cut

o
[N

55

(i)
O

Copy Paste AdvPaste
T x
Moveup Moved.. Comm..

Del line Search Split

o

Show p... o

Move Up

Move Down

Delete Switch

-

Optional menu: click the item to add it to the right side.

Selected menu: By default, click the item to highlight it, rather than removing it. To
remove an item, first click the "Delete" button, and then click the item to remove it and
return it to the optional menu area.

Move up/down: Adjust the order of the currently selected menu item.

Delete button: When enabled, clicking a selected menu item will remove it. When
disabled, clicking a selected menu item will only highlight it without removal.

@ ®|e @ ©

RL editor.

Save: The configuration takes effect immediately upon saving, which can be viewed in the

9.3.4 Quick insert command
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Quick Instruction

optional selected
~ Motion Ins
il MoveAbsj Move) Movel
S MoveC  MoveCF  MoveT o Delete Switch
SearchC
~ 10 Ins SetDO SetAllDO SetGO
SetAO o
SetVDI
PulseDO
PulseVDI
PulseReg o
°

Optional quick insert command: Click the command to add it to the selected command
area.

Selected quick insert command: Click the command to highlight it. To remove a
command, first click the "Delete" button to enter deletion mode, and then click a selected
command to remove it and return it to the optional command area.

Move up/down: Adjust the order of the currently selected command.

Delete button: When disabled, clicking a selected command will only highlight it without
removal. When enabled, clicking a selected command will remove it.

@ ® L ®© |

Save: The configuration takes effect immediately upon saving, which can be viewed under
Auxiliary programming -> Quick insert.

9.3.5 General command

Common Instruction

optional selected
2 2 ; : 0 Move Up
Trigger Ins 10 Ins ingular Avoid Ir  dv Planning Ir ¥
MoveAbsj
i : ; fove Do
lotion Rec Ir Bit Ins String Ins Func Ins Clock Ins oY
zlete Swit
lype Cast In:  “orce Control Ins  onveyor It Replaypath Ins Home Ins Maovel bl
Register Ins ommunicationIr ndTeolIn Tray Ins Pallet Ins e
Movel
nterrupts In¢ ExtAxis Ins o

MoveC MoveCF MoveT MoveSP SearchL SearchC

o Save

Optional command: Click the command to add it to the selected command area. Switching
between groups is available at the top.

Selected command: Click the command to highlight it. When the "Delete" button is
enabled, clicking a selected command will remove it.

Move up/down: Adjust the order of the currently selected command.

Delete button: When enabled, clicking a selected command will remove it.

@ B @6

Save: The configuration takes effect immediately upon saving, which can be viewed under
Auxiliary programming -> Quick insert command -> General command.
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9.4 User group

9.5 Calibration

9.5.1 Zero calibration

ROIKKALE

The xCore system is equipped with five levels of built-in users, which are Operator, Teacher,
Programmer, Admin, and System based on their operating permissions.

After connecting to the controller, it defaults to logging in with operator permission. When switching
to other permissions, a password needs to be entered.

User Login
Operator: Run program,Bug report.
User Level :  Teacher ~
Teacher: Teach paints.
Password Programmer: Edit program.
Admin: Change robot settings.
System: All permissions to control the robot.
Modify Password

Selected User : Teacher

Old Password :

MNew Password :

Confirm New Password :

OK

User Default Password Permission Description
Operator None Run programs and report bugs
Teacher 123 Teach point positions

Programmer 1234 Edit program
Admin 12345 Change robot settings
System 123456 All permissions to control the robot

Note:

® A user of a higher permission level can modify the password of a same- or lower-level user.
®  Operator-level user passwords cannot be modified.

® Switching from a high-level user to a low-level user does not require entering a password.
Please refer to the appendix for details of the permissions of each user group.

The xCore system provides robot calibration functions, including mechanical zero calibration, soft
calibration (industrial robot), force sensor zero calibration (collaborative robot), and base frame
calibration. The calibration function can perform one-key calibration or single-axis calibration.

The zero calibration here refers to the mechanical zero calibration, which aims to make the theoretical
zero of the robot coincide with the actual mechanical zero.

The zero scale is preset on the robot body, and the joints are aligned, that is, after returning to the
mechanical zero, the calibration can be performed.

ELLLR Soft Calibration

The purpose of zero point calibration is to make the theoretical zero point in the control algorithm
caincide with the actual mechanical zero point, so that the robot can carrectly respond to the
instructions of the control system.

Angle setting can achieve the same effect as mechanical zero calibration by inputting a known
angle, given the current angle.

Position Last Calibrated Encoder Angle Set(") Angle Calibrated(”)
n: 0 Calibrate 0 o 0
J22: 0 Calibrate o 0 o0
13: 0 Calibrate 0 1] 0
40 Calibrate 0 0 0
J5: 0 Calibrate ] 0 o
J6: 0 Calibrate 0 ] o

brate oK

To prevent users from losing the zero due to accidental operation during zero calibration, after
clicking the "Calibrate" button for each axis or the "One-Click Calibration" button, a verification code
must be entered and "Confirm" clicked to make the calibration operation take effect.
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LIS Soft Calibration Base Calibration

The purpose of zero point calibration is to make the theoretical zero point in the control algorithm coincide with the actual mechanical zero point, so that the robot can correctly respond to the
instructions of the control system.

Angle setting can achieve the same effect as mechanical zero calibration by inputting a known angle, given the current angle.

Position Last Calibrated Encoder Angle Set(?) Angle Calibrated(?)

N: 729062524172 Calibrate 226114 0 o

J2i; 10400090 G Please confirm if the robot is in the 9
mechanical zero position, otherwise

J3: 2052088369237 Cl it may cause the mechanical zero o
point to be lost! After confirming the

J4: 5072684326172 G accuracy, please enter the following o
verification code and lick the OK

J5: 7635213088989 c button to perform zero point o
calibration.

J6: 6485019685352 c ieidbd o

OK

A Warning

Please do not calibrate the mechanical zero arbitrarily, and ensure that all robot joints are at the
zero point using the mechanical zero calibration block before calibration.

Do not perform the mechanical zero calibration on the robot after it is calibrated by a laser tracker.
Otherwise, the zero calibrated by the laser tracker will be lost, therefore affecting the robot
accuracy. In case the zero of the robot is lost, please contact ROKAE to restore the zero.

In some space-constrained scenarios, the robot may not be able to return to the mechanical zero, so
the "Angle Calibration" function can be used at this time. The prerequisite for using this function is to
know the joint angle of the robot at the calibration time, input it into the "Angle Calibration", and then
calibrate it, which can achieve the same effect as calibrating at the zero position.

Example:

Taking the xMate7 Pro robot as an example, assuming there is an obstacle above the 4-axis space, the
robot cannot reach the vertical state of the mechanical zero and needs to perform zero point
calibration. The robot can be adjusted to the right angle state shown in the following figure through
jogging. At this point, the 4-axis is 90 degrees. Then, in the "Angle Calibration", enter the current
corresponding angle information (the 4-axis: 90 degrees, and the rest: 0 degrees) to proceed.

e

1

3D Model Task 10Signal Network Register Conveyor PersVariable 3DModel Task 10Signal Network Register ~Conveyor PersVariable

3 %0000 mm X:688.000mm
T Base Coordinate | &, frontview Y0000 mm | Base Coordinate |, frontview Y:0000 mm
2:1520500mm £l o
0000 40000
B o 8:30000
e cooo0 *
Eb:0000 * E:0.000 *©
Q1:1.0000 Q07071
Q2:00000 Q2:00000
3:00000 Qz07071
Q4:00000 Q400000
Joint(%: (0,000, 31000, 0,000, 0,000, 0.000, 0,000, 0,000) Joint(*: (0,000, 0,000, 0,000, 90,000, 0,000, 0,000, 0.000)
Torque(Nm: (0.000, 0011, 0,000, -0.000, 0,000, -0.004, 0.000) Torque(Nr): (-0.000, -28.632, -0.000, -28.643, 0122, -4.565, 0158)

Please note that in the above example, although it is calibrated in a different orientation, the zero of

the robot remains in a vertical state. Therefore, if you directly use the 0 Quick Turn to Zero
function after a successful angle calibration by inputting the current angle of the 4-axis at 90 degrees,
the robot will still move to the vertical state of the mechanical zero and thus collide with the obstacles!
So bear in mind that the Angle Calibration function calibrates the zero. It does not mean that the zero
is at the current angle.

The Soft Calibration function refers to the function of the robot to quickly recover the zero after the
zero is lost due to abnormal operations such as encoder battery undervoltage, disassembly of the
battery, or accidental touch and removal of multiple loops.

Before using this function, it is necessary to manually jog the robot to the zero (the wide and narrow
calibration slots are aligned, and the narrow slots are completely located in the wide slots), and this
function cannot restore the zero at any angle.

The Soft Calibration function is supported for both industrial and collaborative robots
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«
Zero Calibration X et

Controller Setting
The zero point soft calibration function can quickly recover the zero paint in case of zero point loss caused by clearing
multiple turns or encoder undervoltage alarms.

HMI Setup
User Group Soft Cali Zero encoder value
5 Sy 2
1
Base Calibration 12 Calibrate )
Dynamic Setting 3 Calibrate 0 -
iy Daremes " Calibrate 0
3
15 Calibrate 0
Kinematic Params.
16 Calibrate 0
Quick Turn

One-Key Calibrate
Nameplate

Error Code Alarm Filtrati

Shorteut Custom

SNONONORONONOV)
VOO DDDD

® PrevPage Next Page.

2 Program Speed e e 100% ¥ @ 3 L Rokac ¥ 875 Ro05 00w

As shown in the figure above, the soft calibration operation steps are as follows:

I.

2.

Manually jog the robot to zero (the wide and narrow calibration slots are aligned, and the
narrow slots are completely located in the wide slots);

Enter the "Main Menu — Settings — Zero Calibration— Soft Calibration" interface;

Click the "one-key calibration" button and confirm the pop-up prompt to retrieve the zero, and
the zero encoder value displays the encoder value of the zero of each axis;

Click the "Calibration" button corresponding to each axis, and confirm the pop-up prompt to
retrieve the single-axis zero.

9.5.3 Force sensor calibration

The calibration is aimed at the xMate series of collaborative robots. During the long-term use of the
robot, the torque sensor may inevitably produce zero drift, which is manifested as the robot dragging
and drifting.

Zero Calibration fzlg= or Calibration

Please ensure that the load setting is consistent with the actual load and ensure the accuracy of load information as much
as possible when performing torque sensor calibration. Each axis torque sensor can be calibrated separately or
simultaneously with one click,

Turn on the dynamic calibration enable switch, and the torque sensor will be automatically calibrated when the drag switch
is turned on. If the load information is inaccurate, it is not recommended to turn on this function.

Dynamic Cali: Open
Torque Last Calibrated Force(mV)
s ] Calibrate 2000
J2: 0.01093747311 Calibrate 2000
13 o Calibrate 2000
14 -0.00029104308 Calibrate 2000
I8 ] Calibrate 2000
J6: -0.0040781151 Calibrate 2000
17 o Calibrate 2000

One-Key Calibrate

After a similar problem occurs, the robot can be adjusted to the zero position to perform single-axis
calibration or one-key calibration.

If you want to calibrate the force sensor at any position, you can turn on the "Dynamic calibration"
switch, and then perform single-axis calibration or one-key calibration. The calibration accuracy of
this method may not be as good as that of performing force sensor calibration at the zero position of
the robot. In addition, after the dynamic calibration function is turned on, when the force control is
turned on in the drag and RL program, the system will automatically zero to ensure the normal use of

xCore Control System User Manual 161



ROIKALE

9 Setting

force control related functions.

A Warning

Dynamic calibration involves two risks:

1. If the robot is in contact with the environment during dragging, i.e., the robot is in a non-free
state, the calibrated zero may have a big error, which may result in the wrong torque calculated and
failure to enable force control;

2. When the drag is turned on or the RL force control is enabled, you may encounter a dynamic
calibration error, indicating that the current sensor torque deviates greatly from the theoretical
model. You can check the following points: 1) whether the load is set correctly; 2) whether the
base frame is set correctly; 3) whether the mechanical zero has a large offset; and 4) whether there
is direct force contact with the external environment when the function is turned on.

For these reasons, dynamic calibration should not be turned on unless the torque sensor zero sees
serious drifting. This function switch defaults to the off state.

9.5.4 20-point calibration

When the robot’s zero position is lost or shifted, its accuracy degrades and fails to meet on-site
accuracy requirements. This function is used to calibrate the zero position and improve the robot’s
accuracy.

This function is available for only 6-axis robots (including both industrial and collaborative robots)
and is not compatible with external axes or tracks. External axes or tracks, if any, must be disabled.

9.5.4.1 Function interface

9.5.4.2 Preparation

The function interface for the 20-point calibration is shown in the figure below. The top section is the
function switch and parameter setting area. Users can set parameters such as the calibration method
and axes. The convergence error threshold and the minimum orientation spacing can be set by
clicking the "More settings" button.

The middle section is the point guidance and calibration area. On the left is the list of calibration
points, and on the right is the calibration point illustration and description area. When you click a
point in the calibration point list, the right side will show the orientation illustration and suggested
orientation description for that point.

The bottom section is the calibration result display and function button area. Before calibrating the
zero, the calibration result remains null. After clicking the "Calibrate zero" button and completing
calibration, the text box on the left will show the calibration results for each axis. At this point, you
can click the "Undo zero" button to clear the current calibration results. Alternatively, you can click
the "Apply zero" button to update the robot’s zero position, which is valid only after a controller

restart.
Zero Calibration Force Calibration Soft Calibration Base Calibration RENE e iR e I Euleh] N
Q =uusE

Enable Calibrate Zero + Tt~ Select All 2_axis 3_axis 4_axis 5_axis |lore Confi

Name | Operation Position
Confirm Point
CP2  Confirm Point
CP3  Confirm Point
CP4  Confirm Point
CP5  Confirm Point

CP&  Confirm Point

CP7  Confirm Point

CP8  Confirm Point

CcP9 Confirm Point @
o © nuss e
CalibrationResult : MoveTo CalibZero
)2 13 14 J5: ApplyZero
X: Wi i e FRRE R do7er0

This function requires two fixtures equipped with tips. Tip 1 is mounted on the robot flange, and Tip
2 is fixed at a point within the robot's working space. Assuming the robot's reach is L, it is
recommended to position Tip 2 according to the following guidelines:

1. The distance from the fixed point to the robot’s base frame shall be approximately 0.7L.

2. The apex of Tip 2 shall be roughly at the same height as the robot’s second-axis joint.
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9.5.4.3 Parameter setting

®  Enable switch:
To activate this function, the following conditions must be met:
1. The user must be logged in with "system."
2. The tool parameter setting in the upper right must be one of the global tool parameters (g_tool 0
to g_tool 15).
The tool parameter must correspond to a handheld tool that has been calibrated.
The work object parameter setting in the upper right must be wobj0.
Calibration method:
Zero calibration + tool dimensions: Calibrate both the zero and the tool parameters
simultaneously.
2. Zero calibration only: Calibrate the zero only without updating the tool parameters. Compared to
Method 1, this procedure provides higher accuracy in zero calibration.

—er W

H Note

How to choose the calibration method?

If the robot has not lost its zero and a global tool parameter (g _tool x) has previously been
calibrated, set g tool x as the current tool parameter and select the calibration method “Zero
calibration only.”

Otherwise, select the calibration method “Zero calibration + tool dimensions.”

9.5.4.4 Point calibration

®  Calibration axes:

This function is used only to calibrate the zero positions of axes 2, 3, 4, and 5. Any combination of

these axes (2-5) can be selected for calibration.

If you can identify which axis has lost its zero, it is recommended to select only this axis for zero

calibration. If you are unsure which axis has lost its zero, it is recommended to select all axes for zero

calibration.

®  More settings:

The following two parameters can be set here:

1. Convergence error threshold (in mm): It refers to the possible error between the Tip 1 mounted
on the flange and the externally fixed Tip 2, even when they appear visually aligned to the
human eye. Modification of this parameter is not recommended.

2. Minimum orientation spacing (in °): It defines the angle between the orientations of any two
calibration points. If any two points of the 20 calibration points have an orientation angle smaller
than this value, zero calibration will fail. Modification of this parameter is not recommended.

This function requires manually controlling the robot to bring Tip 1 into contact with Tip 2 using 20
different orientations. The orientations for CP1 to CP20 are described in the table below.

Caltl)l())galttlon Point orientation illustration Point orientation description
CP1 Vertically downward

cP2 ?gjed on Point 1, jog A+ by
CP3 lggjed on Point 1, jog A+ by
CP4 Based on Point 1, jog A+ by
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90°.
CP5 l;g:ed on Point 1, jog A- by
CP6 Baosed on Point 1, jog A- by
60°.
cP7 lggosed on Point 1, jog A- by
CPs l?;)sed on Point 1, jog B+ by
CPoY l;g:ed on Point 1, jog B+ by
CP10 4Bsaosed on Point 1, jog B+ by
CPI11 ?gjed on Point 1, jog B- by
CP12 4B(';1:ed on Point 1, jog B- by
CP13 Baosed on Point 12, jog C+,
20°.
CP14 4B(';1:ed on Point 12, jog C+,
CP15 lggosed on Point 12, jog C+,
CP16 Baosed on Point 12, jog C+,
90°.
CP17 Based on Point 12, jog C-, 20°.
CP18 Based on Point 12, jog C-, 40°.
CP19 Based on Point 12, jog C-, 60°.
CP20 Based on Point 12, jog C-, 90°.

When you click any point in the calibration point list, the right side will show the orientation

illustration and suggested orientation description for that point in the guidance area. It is

recommended to calibrate the 20 points sequentially by the following steps:

1. Select a line in the calibration point list, and jog the robot into the target orientation according to
the orientation illustration and description on the right.

2. Fine-tune the Cartesian position to precisely align the apexes of Tip 1 and Tip 2.

3. Click the "Confirm point" button to complete the point calibration.

4. Jog the Z-axis upward to lift Tip 1 slightly, preventing potential collisions between the two tips
when moving to the next calibration point.

H Note

In practical applications, certain orientations may be unreachable. In such cases, you can
redistribute the angles of calibration points.

For example, during the calibration of CP4, if it's impossible to jog the A+ by 90° based on CP1
because the maximum achievable angle is only 70°, you can redistribute the angles of CP2, CP3,
and CP4 based on CP1. The orientations of CP2, CP3, and CP4 can be adjusted according to the
table below. Similar adjustments can be made whenever other calibration points are unreachable.

Calibration Description of point orientations after
point adjustment

CP2 Based on Point 1, jog A+ by 25°.

CP3 Based on Point 1, jog A+ by 50°.

CP4 Based on Point 1, jog A+ by 70°.

A Warning

The following five issues may lead to significant errors in the calibration results:

1. The tips are severely worn, and their apexes are unobvious.

2. During point calibration, the apexes of two tips are not properly aligned, resulting in obvious
deviation.

3. The “Zero calibration only” is selected, but the chosen tool parameters are calibrated with zero
loss.
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4. The “Zero calibration only” is selected, and although the chosen tool parameters are calibrated
without zero loss, the TCP correction is not performed.
5. The position of Tip 2 is shifted during the calibration process.

9.5.4.5 Application of calibration results

After all 20 points are successfully calibrated, the zero position can be calibrated by clicking the
"Calibrate zero" button. Then, one of the following results may produce:

Calibration Cause Phenomenon Optional operation
result
Success Show calibration results Apply zero
Success, During calibration of one or i?gﬁ;:ﬁgﬁgsg fr :ﬁzlts, 1. Apply the zero.
with more points, the tips are not 2. Undo the zero, fine-tune the relevant points,

singularities | properly aligned.

relevant points highlighted

. and then recalibrate the zero.
in red.

During calibration of more
than eight points, the tips are

Do not show calibration

. . results, with the names of After recalibrating the relevant points, perform
Fail not properly aligned. . o .
- - - the relevant points the zero calibration again.
The orientations of two points o ;
highlighted in red.

are similar.

9.5.4.6 Others

If the calibration is successful, the following interface will appear.

Zero Calibration Force Calibration Soft Calibration Base Calibration REVE el e [l & 1elely)

. Enable Calibrate Zero + Te ~ Select All 2_axis 3_axis 4 _axis 5_axis

Name | Operation

Position

Delete Point (x: 355.68, y: -630.84, z: 99.65)mm
PN CP2 Delete Point (x: 355.68, y: -630.84, z: 99.65)mm
3 CP3 Delete Point (x: 355.68, y: -630.84, z: 99.65)mm
CP4 Delete Point (x: 355.68, y: -630.84, z: 99.65)mm
ERb Delete Point (x: 355.68, y: -630.84, z: 99.65)mm

3l CP6 Delete Point (x: 355.68, y: -630.84, z: 99.65)mm

CP7 Delete Point (x: 355.68, y: -630.84, z: 99.65)mm
CcpP8 Delete Point (x: 355.68, y: -630.84, z: 99.65)mm

S [SERGT (x: 355.68, y: -630.84, : 99.65)mm _Q fertical Downward Orientation

CalibrationResult :
32 13 J4: A5% ApplyZerc
i 30 iz UndoZero

The calibration result bar in the bottom left displays the zero positions of axes and the position
components of corrected tool parameters. In the calibration point list, the “After correction” column
shows the TCP positions of calibration points after zero calibration. The accuracy of the zero
calibration can be evaluated based on the deviations among these corrected TCP positions.

At this time, you can click the "Apply zero" button, which will automatically set the calibrated results
as the zero positions. If the selected calibration method is “Zero calibration + tool dimensions, ” the
corresponding tool parameters will also be modified accordingly, and the controller will automatically
restart.

Performing the 20-point calibration while full DH compensation is enabled does not affect the zero
positions when the full DH compensation is disabled.
Performing the 20-point calibration while full DH compensation is disabled does not affect the zero
positions when the full DH compensation is enabled.

9.6 Calibration of the base frame

9.6.1 Manual input

The base frame is located at the center of the robot base, described relative to the world frame, and
defines the robot's relative pose to the world frame. In scenarios such as robot inversion, wall
installation, and multi-robot collaboration, it is usually necessary to first calibrate the base frame;
otherwise, abnormalities such as robot overload, shaking, and force control failure may occur.
There are two methods for calibrating the base frame: manual input and six-point calibration.
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Zero Calibration Soft Calibration

Set Mode @ Manual O Calibration

You have to turn off the dynamics to calibrate the base system,and open after calibration.

Manual Input

Attention:Incorrect input may cause unexcepted collisions, please confirm whether the data is correct!

Position(mm): X : 0 Y:0 £:0
Qrientation: @ Euler(®) O Quaternion
Installation: Customize ~ A:D B:0 G0

Manually input the position and orientation of the base coordinate relative to the world frame, and the
orientation can be selected from Euler angles or Quaternions.

If you choose the two preset installation methods (front and back), the orientation value can be
automatically set; if you choose the "Custom" method, it can be manually entered.

9.6.2 Six-point calibration

Step

Graphical Representation

Explanation

1. Calibrate a tool;

2. If it is not front
installation, turn off the
dynamics feedforward first
(Settings -> Dynamic
settings — Dynamic
feedforward);

< .

Dynamic Feedforward
Controller Setting Feedforward Set  Allclose v
HMI Setup
User Group

Dynamics Constraint
Calib Open
Coord Calib

Coefficient of friction

Dynamic Setting

3. Select "Calibration" for
the calibration mode of the
base frame;

Setup Mode O Manual input @ Calibration

4. Define the position of
auxiliary positions, which
is optional;

When the robot's tool cannot
reach the world coordinate
system due to excessive
distance, the base frame can
be calibrated using auxiliary
points.

Auxiliary Positions

X:0 mm Y:0

The auxiliary position is
defined according to the
world frame.

5. Follow the HMI steps to
complete the settings for
the six points, and click
llOK" .

Six-Point Method

1.Jog the robot so that the selected TCP touches the external tip, then click
the "Confirm Point 17 button

2.Change the robot's posture to let it touch the external tip with different poses.
To achieve higher calibration accuracy, the posture difference between the 4
points should be as large as possible

3.Jog the robot ta move the TCP slightly along the positive X-axis direction
of the werld coordinale system. Use Cartesian lranslation during the jog
process for calibration

4.Jog the rabot to move the TCP to a point on the XOZ plane. Use Cartesian
translation during the jog process for calibration

Gonfirm Point 1 Gonfirm Point 2 Confim Paint 3 Gonfirm Point4  Gonfirm Points  Confirm Point &

6. Choose whether to save
the base frame data
according to the
calibration result.

9.7 Frame calibration
9.7.1 Global tool list
9.7.1.1 Overview

Global tool definition is consistent with tool definition. In the xCore control system, the data type

166

xCore Control System User Manual



9 Setting

ROIKKALE

corresponding to global tools is "g_tool num", with the num ranging from 0 to 15, totaling 16 global
tools. Global tools also belong to the tool type. For detailed descriptions of tools, please refer to the
"RL commands - Variables" section. Note that global tools differ from tools within individual

projects; global tools can be used across all projects.

9.7.1.2 Basic concept

Refer to the basic concepts in 8.12.2 for details.

9.7.1.3 Operation example - creating a global handheld tool

Before the calibration of tool frame, the user needs to prepare a fixed external point, which shall be
located within the robot’s working range and can be contacted by the calibrated tool in a very flexible

orientation.

Operation

Graphical Representation

Explanation

1. In the Frame
calibration - Global
tool list interface,
select the global tool
to be edited.

[CLLEIRISTIIREY Global Wobj List Global User Frame List

Calibration ad Identificatic

Name  Location Description

Robot Hold

Uncalibrated  Unidentified
g tool 1 RobotHold Uncalibrated  Unidentified

Ell 5 tool 2 RobotHold Uncalibrated  Unidentified

g tool 3 RobotHold Uncalibrated Unidentified

Robot Hold  Uncalibrated  Unidentified

3 g tool 5 RobotHold Uncalibrated Unidentified
g tool 6 RobotHold Uncalibrated Unidentified
N g tool 7 RobotHold Uncalibrated  Unidentified

El o tool 8 RobotHold Uncalibrated  Unidentified

atanl@ Rahatbold lincalibrated 1ini
Calibration Result No result

B

When logged in with "Programmer"
or higher permissions, editing
operations can be performed on the
selected global tool. However, only
editing is allowed; new tools cannot
be added, nor can existing tools be
deleted.

2. Set the tool
attribute: Robot hold.

[ELEIRELIRENS Global Wobj List Global User Frame List

Basic Info

Name : g_tool 3 Description :

position : (@) Robot hold () External

Load Identification

Identify status : Unidentified

@) rdentify now O Manualinput QO oo not identity Perform identif
TR BT Global Wobj List Global User Frame List
. . . Basic Info
3. Load identification
Name : g tool 3 Description :

(taking manual input
as an example):
Select "Manual Input,
" click the "Perform
manual input" button,
and enter the "Tool
Load Identification"

page.

position : (@) Robot hold () External

Load Identification
Identify status : Unidentified

QO rdentify now @ Manual input QO vonotidentify Perform manual input

Input the physical information of
the tool, click the "Next Step"
button, and return to the "New
Tool" page. At this point, the
"Identify status" will be displayed
as "Identified".
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4. Pose Calibration, Global Wobj List Global User Frame List

taking the three-point
method as an
example: Select
"Calibrate now" and
set the calibration

Calibration Operation

1. Jog robot, make TCP contact with the external tip point, and click *Confirm the first
point” button; "
Skag -

Jog the robot to move the calibrated
tool TCP to the points of the
desired frame in sequence: the
origin, a point on the x-axis, and a
point on the xy-plane or on the y-
axis, and click the "Confirm Point
1", "Confirm Point 2", and
"Confirm Point 3" buttons
accordingly.

After confirming all three points,

2. Jog robot, make the external tip point move to a point negative upward of the Z axis of " P

method to "3 Points". e sineciedsaoninalesnismaldues Galian tansation i aliate nthe 10 g click the "Confirm" button to return

Then, click the T — y to the "New Tool" page, where the

"Perform calib" B e s e el s L8 "Calibration Status" will now be

button to enter the displayed as "Calibrated."

"New User Frame" When the four-point method is used

page to perform the Seniiient) e S £ to calibrate the tool origin, the

calibration. orientation differences between the
four points shall be as large as
possible. In other words, the robot
shall try to contact the external
point in different orientations.

5. Envelope: Select ——

"Manual Input", click R N

"E).(e.cute Envelope Position : (@) Robot hold () External

Editing", and enter

the "Envelope Envelope

Settings" interface to @ Manual input O Do not Set Set Envelope

choose the envelope.

6. Click the
"Complete" button to
finish editing the
global tool.

[ELEIRELINERS Global Wobj List Global User Frame List

Name  Location Calibration ad Identificatii Description

Robot Hold

Uncalibrated  Unidentified

Bl 5 tool 1 RobotHold Uncalibrated  Unidentified

£l § tool 2 RobotHold Uncalibrated Unidentified

Mass: 0.00kg,
Center: (0.00,
0.00,
0.00)mm

»

g tool 3 RobotHold Uncalibrated

g_tool 4 RobotHold Uncalibrated Unidentified

3 g tool 5 RobotHold Uncalibrated  Unidentified

[l g_tool 6 RobotHold Uncalibrated Unidentified °

Calibration Result No result

The newly created tool will be
displayed in the global tool list.

9.7.1.4 Operation example - creating a global external tool

The calibration methods for global external tools are consistent with those for global handheld tools,
supporting three methods: six-point method, four-point method, and three-point method.
Attention: To calibrate the external tool frame, it is necessary to use the already calibrated handheld

tool.
Operation Graphical Representation Explanation
Tool List
. Name Pers. Location Calibration ad Identificatic Description
1. If a calibrated handheld 1 disable  Robot Hold Uncalibrated ~ Unidentified
tool already exists in the [ e i e it
list, it can be used to s
assist in the calibration of o dte oot unlbrsed Ty % The external tool to be calibrated shall
an external tool. In this (M 000k have a tip.
. 4 tool4 disable Robot Hold  Uncalibrated i "
example, we will use 0c0ymm
"g tool 0" as the
reference. Callration Result P45 0000 000 1800 G (+ 008,000 0007 Gitrir: 100,00
(] -]}
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2. Click the "Edit" button
in the lower-right corner
of the Global Tool List
interface to enter the
Global Tool wizard
interface.

Tool List

Pers Location  Calibration ad Identificati

Deseription

disable  RobotHold Uncalibrated Unidentified

Mass: 0.00kg,
tool2 disable  RobotHold  Calibrated CSM€T: (000
100.00)mm
Mass: 0.00kg,
tool3 dissble  RobotHold Uncalibrated (5% 0%
0.00)mm
Mass: 0.00kg,
+ [ dissble  RobotHold Uncalibrated (0% %%
0.00)mm
Calibration Result No result
o

Users with the permission level of
"Programmer" or above can perform
edit operations.

3. Set the tool attribute:
External.

Edit Tool: tool1

Basic Info

Name : tooll
peRs : () enable (@) disable

Pose Calibration

Description

position : (O) Robot hold (@) External

Calibration status : Uncalibrated

@ calibratenow () Manual input

Calibration Method : () 6 points

QO ponot calibrate
QO 4eoints

Perform calib

@ 3roints

4. Switch between tools in
the upper right corner and
select the already
calibrated handheld tool,
"g tool 0".

ar Alarm

5. Pose calibration, taking
the four-point method as
an example: Select
"Calibrate now" and set
the calibration method to
"4 Points". Then, click the
"Perform calib" button to
enter the "Tool
Calibration" page to
perform the calibration.

Calibrate Tool: tool1

Calibration Operation

1.Jog robot, make the selected TCP contact with the handheld tool tip point, and then click
“Confirm the first point® button;

2. Change the robot posture, make the handheld tool tip of the robot contact TCP in
different postures as much as possible, and in order to obtain higher calibration accuracy,
the posture gap between the four points should be as large as possible. Translate to
calibrate;

3. Calibration of TCP for 5-axis models, the angles of Ry and J5 at each point should be JOG
to maintain different angles at each point, thereby improving calibration accuracy and
avoiding errors.

Confirm

Previous Step | Next Step

Confirm Point 1 Confirm Point2 Confirm Point3 | Confirm Point 4

Jog the robot so that the TCP of the
calibrated tool can point at the origin of
the desired work object frame in
different orientations, and then confirm
the first, second, third, and fourth
points respectively. The orientation
difference between the 4 points shall be
as large as possible, which means the
robot shall try to contact the external
point in different orientations.

After the calibration is completed, the
system will pop up the calibration
error. Select whether to re-calibrate
according to the error situation (refer to
the confirmed calibration accuracy).

Note:

The external tool must be used together with the corresponding work object, meaning among the
Position parameters which are selected at the same time in the tool and work object respectively, one
must be External while the other be Robot hold. Otherwise, the system will prompt an error and

forbid jogging the robot.

The reference frames for defining tool frames and work frames of external tools differ from those for
defining tool frames and work frames of normal tools. You can refer to the following table.

Definition of a normal tool Definition of an external tool relative
Frame name .
relative to ... to ...
Work object frame User frame User frame
User frame World frame Flange frame
Tool frame Flange frame World frame

9.7.2 Global work object list

9.7.2.1 Overview

Global work object definition is consistent with work object definition; see 8.13.1 for details. In the
xCore control system, the data type corresponding to global work objects is "g_wobj num", with the
num ranging from 0 to 15, totaling 16 global work objects. Global work objects also belong to the
work object type. For detailed descriptions of work object, please refer to the "RL commands -
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Variables" section. Note that global work objects differ from work objects within individual projects;

global work objects can be used across all projects.

9.7.2.2 Operation example - creating a global external work object

To calibrate the global external work object frame, it is necessary to use an already calibrated

handheld tool for assistance.

Operation

Graphical Representation

Explanation

1. Click the "Edit" button
in the lower-right corner
of the Work Object List
interface to enter the
Global Work Object Edit
wizard interface.

Global Tool List]

SENEIIIEEY Global User Frame List

Related Frame Calibration ad Identificatic

Location  Movable Deseription

Unidentified

Uncalibrated

External

g_user 0

Bl o vobj 1 Extemnal M’:ille gLuser 0 Uncalibrated Unidentified
Bl o wobj 2 External HON: g user 0 Uncalibrated Unidentified

External gLuser 0 Uncalibrated Unidentified

Uncalibrated  Unidentified

External

g_user 0

gwobis Extemal  (\NOW  gusero Uncalibrated Unidentified
@ o wobis  Btemal  (\NON guser0  Uncalibrated Unidentified
. NON- . i [-]

Calibration Result No result

Users with the permission level of
"Programmer” or above can
perform edit operations

2. Set the global work
object attribute: external.

Global Tool List [l RS TERY Global User Frame List

Basic Info

Name : g_wobj 3 Description :

position : () Robot hold (@) Exteral

Wobj Property

Related Mechanical Unit : ' robot v Related User Frame : g_user 0 v

Pose Calibration
Calibration status : Uncalibrated

@) calibrate now O Manualinput O ponot calibrate perform calib

3. Switch the tool in the
upper right corner to the
already calibrated global
handheld tool, "g tool 0"

@Ciear Alarm tool2 A wobjo

4. Click the "Execute
Calibration" button to
enter the global work
object calibration
interface.

Calibration Operation

External wobj:

1. Select the user coordinate system corresponding to the workpiece coordinate system.
The default is userframe0, namely the world coordinate system;

2.J0G robot, set the calibrated tool to the origin of the desired user coordinate system, St
and click "Confirm the first point" button; <«
3.J0G robot, which makes TCP move to a point on the X-axis of the desired workpiece -

coordinate system, and calibrate X+ direction. uses Cartesian translation to calibrate in
the JOG process;

4. JOG robot makes TCP move to the Y axis of the desired workpiece coordinate system

and select a point, and calibrate Y+ direction.. In the JOG process, Cartesian translation is
used for calibration.

Confirm Point 1 Confirm Point2 | Confirm Point 3 Confirm

Previous Step [| Next Step

Jog the robot to point the calibrated
tool TCP to the desired origin of
the work object frame, and click
the "Confirm Point 1" button.
Then, Jog the robot to point the
TCP to a point on the desired X-
axis of the work object frame, and
click the "Confirm Point 2" button.
After that, Jog the robot to point
the TCP to a point on the desired
Y-axis of the work object frame,
and click the "Confirm Point 3"
button. Finally, click "Confirm
Calibration" to bring up a dialog
box for confirming the calibration
results, and click "Confirm." Then,
Click the "Complete" button to
return to the "Global Work Object
List Editing" page.

5. Click the "Complete"
button to finish editing the
global work object.

Global Tool List [SLLERVEISIER] Global User Frame List

Related Frame Calibration ad Identificati

Name  Location  Movable Description

Unidentified

Uncalibrated

External

g_user 0
Bl o wobj 1 External ' g_user 0 Uncalibrated ~ Unidentified

EN g wobj 2 External % g_user 0 Uncalibrated Unidentified

Uncalibrated  Unidentified

External

g_wobj 3 g_user 0

External guuser 0 Uncalibrated Unidentified
g wobj 5 External NON: user 0 Uncalibrated ~Unidentified
i Movable 9457
wobj 6 External HON: user 0 Uncalibrated  Unidentified
fy o0 = Movable ~ 9-User d
8 bj7  External NOR: 10 Uncalibrated Unidentified
g_wobj emal (O gLuser calibrate: entifi
5 NON- < 7 7y
9
gwobj8 Bdemal  (\NOW g user0 Uncalibrated Unidentified e

Calibration Result No result

The successfully edited global
work object will be displayed in the
Global Work Object List.

9.7.2.3 Operation example - creating a global handheld work object

To calibrate the global handheld work object frame, it is necessary to use an already calibrated global

170

xCore Control System User Manual



9 Setting

external tool for assistance.

ROIKKALE

Operation

Graphical Representation

Explanation

1. Click "Edit" in the
bottom right corner of
the Work Object List
interface to enter the
New Work Object
wizard interface.

Global Tool List [IEIRVIIERE Global User Frame List

Movable Related Frame Calibration ad Identificatic

Location

Description

External

g user 0 Uncalibrated Unidentified

gwobi1 Bxtemal MO g usero Uncalibrated Unidentiied
£l o vobj2  Extemal (NON g usero  Uncalibrated Unidentified

g wobj 3 External g user 0 Uncalibrated Unidentified

Mass: 0.00k¢

g,
NON- 0,

Bl 5 wobj 4 Robot Hold g user 0 Uncalibrated

Movable .
0.00)mm
- n NON- . . »
gwobis  Bdemal NV gusero  Uncalibrated Unidentified
gwobj6 Bxtemal MO g usero Uncalibrated Unidentiied
g wobj7 Baemal (N guser0  Uncalibrated Unidentified o

Calibration Result No result

Users with the permission
level of "Programmer" or
above can perform edit
operations.

2. Set the work object
attribute: handheld

Basic Info

Name : g wobj 4 Description :

Position : (@) Robot hold () External

Wobj Property
Related Mechanical Unit :  robot - Related User Frame :  g_user_0 v
Load Identification

Identify status : Identified

QO dentity now O Manual input

@ Do notidentify

"External" refers to the case
where the work object is not
fixed relative to the end-
effector of the robot, while
"handheld" means the case
where the work object is
fixed relative to the end-
effector of the robot.

3. Switch the tool in
the upper right corner
to the already
calibrated external
tool, "g tool 1"

Click "Execute Load
Identification" to enter
the Load
Identification
interface.

Global Tool List (GlelEIRVLITREEA Global User Frame List

Tool Parameters

Mass: 0 kg Center of Gravity: X 0 mm Vo0 mm  Z0 mm

Inertia Parameters

inertia Auxis : (@) Euler () Quaternion
A0 et = °Cco

Inertia : ix 0 kg.mm? iy 0 kg.mm: iz 0 kg.mm2

Identification steps
Step 1:Selection of load identification methods; (@) ™o step dentification

Step 2: Confirm that the load is installed correctly and that
the identification action does not interfere;

Gtan 2+ Quitrh ta aitamatic mads and mnawsr Ane

Previous Step | Next Step

5. Click the "Execute
Calibration" button to
enter the work object
calibration interface.

Global Tool List [GIIERVINTREE Global User Frame List

Calibration Operation

Please refer to the figure on the left to perform coordinate system calibration.

Move the tool to the next point and click the button to confirm.

The greater the gap in pose at each position, the more accurate the calibration results P
will be. i st
\{ RowAS |
W g
Confirm Point 1 Confirm Point 2  Confirm Point 3 Confirm

Jog the robot to point the
calibrated tool TCP to the
desired origin of the work
object frame, and click the
"Confirm Point 1" button.
Then, Jog the robot to point
the TCP to a point on the
desired X-axis of the work
object frame, and click the
"Confirm Point 2" button.
After that, Jog the robot to
point the TCP to a point on
the desired Y-axis/XOY-
plane of the work object
frame, and click the
"Confirm Point 3" button.
Finally, click "Confirm
Calibration" to bring up a
dialog box for confirming
the calibration results, and
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5. Click the
"Complete" button to
finish editing the
global work object

click "Confirm." Then, Click
the "Next" button to return to
the "New Work Object"

page

Global Tool List (SREEMEIIERY Global User Frame List

Name Movable Calibration

External NON-Movable g_user 0 Uncalibrated
Bl o wobj_1 External NON-Movable g_user 0 Uncalibrated
El o vwobj 2 External NON-Movable g_user 0 Uncalibrated

g_wobj 3 External NON-Movable g_user 0 Uncalibrated
Bl g wobj 4 External NON-Movable g_user 0 Uncalibrated
B o.wobj s External NON-Movable g_user 0 Uncalibrated
dl o_vobj 6 External NON-Movable g_user 0 Uncalibrated
) g wobj 7 External NON-Movable g_user 0 Uncalibrated
El 9 wobj 8 External NON-Movable g_user 0 Uncalibrated

g_wobj 9 External NON-Movable g_user 0 Uncalibrated
Bl o wobj 10 External NON-Movable g_user 0 Uncalibrated

o’

Calibration Result No result

9.7.3 Global user frame list

9.7.3.1 Overview

The global user frame serves as a reference frame when defining the work object frame or global

work object frame and is not used independently.

Global Tool List Global Wobj List [e]GLEIREE SRl AR

Name  Calibration

Il g_user 0 Uncalibrated
EM g user_1 Uncalibrated
Ell g user 2 Uncalibrated
Bl g _user 3 Uncalibrated
Bl g_user 4 Uncalibrated
(W g user 5 Uncalibrated
[l g_user 6 Uncalibrated
W g_user 7 Uncalibrated
EN g user 8 Uncalibrated

it} g_user 9 Uncalibrated

Description

Calibration Result No result

When establishing a global user frame, you can choose "Calibration now", "Manual input" or "Do not

calibrate".

When "Calibration now" is selected, the 3-point method is used to calibrate. Before calibrating the
global user frame, the user needs to first calibrate a tool and then use the TCP of the tool to calibrate
the user frame. For this, it is recommended to use a tool with tips.

"Manual input" is allowed if the global user frame is known in advance. Another option is "Do not
calibrate", in which case the global user frame is considered as the world frame by default.

9.7.3.2 Operation examples

Operation

1. Click the "Edit"
button in the lower-
right corner to edit a
global user frame.

Explanation

Graphical Representation
Global Tool List Global Wobj List [SERERIESIEEIREY

Name Calibration Description

g_user 0 Uncalibrated

g_user_1 Uncalibrated
g_user 2 Uncalibrated
g_user_3 Uncalibrated
N g user 4 Uncalibrated
3 g user 5 Uncalibrated
@l o_user 6 Uncalibrated
il g user 7 Uncalibrated

Bl o_user 8 Uncalibrated

[ o_user 9 Uncalibrated

(]

Calibration Result No result

Users with the permission level of
"Programmer" or above can perform
edit operations.
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2. Follow the steps
shown in the figure to
perform the
calibration.

Global Tool List Global Wobj List (et SITESE2U I ERS

Basic Info
Name : g_user 2 Description

Jog the robot to guide the calibrated
tool TCP to sequentially point to the
desired frame's origin, a point on the x-
axis, and a point on the xy-plane or on

Pose Calibration

@ calibrate now O Manualinput QO ponot calibrate

Calibration Operation

1. Ensure that the current tool being used is a calibrated one;

2. Move the robot o align the TCP point of the tool with the origin of the user's the y_axiS. Click the "Confirm Point 1 ”’
coordinate system,and click the Confirm First Point button; -
3. Move the robot to align the TCP point of the tool with a point on the X-axis of the o~ e "Confirm Point 2", and "Confirm Point
user coordinate system (as far away as possible from the origin),and click the Confirm = @7
Second Point button; =) 3 " buttons accordingly
4. Move the robot to align the TCP point of the tool with a point on the XY plane of the f f 11 f . 11 h
user coordinate system (as far away as possible from the X-axis,and click the Confirm
e oot After successfully confirming all three
M M n M T "
5. Clck Confim Calfration. points, click the "Calibration" button.
Confirm Point 1 Confirm Point 2  Confirm Point 3 Calibration
=

9.8 Dynamic settings

The dynamic settings page is used to set the dynamic parameters of the robot. Dynamic settings are
related to functions such as robot force control, drag teaching, virtual walls, and collision detection.
Please ensure the robot's dynamic settings are reasonable. Otherwise, the above functions may not
work properly or may cause the robot to shake abnormally.

9.8.1 Dynamic feedforward

The dynamic feedforward switch determines whether the controller turns on or off the dynamic
feedforward function and is turned on by default. Users are not recommended to turn off the dynamic
feedforward function by themselves, which may cause jitter when power on and worse trajectory
accuracy. The dynamic feedforward should be turned off in certain situations, including base frame
calibration when the robot adopts non-front installation and friction identification.

Dynamic Feedforward

Feedforward Set  AllOpen E

9.8.2 Dynamic constraint

The dynamic constraint switch determines whether the controller turns on or off the dynamic
constraint function and is turned on by default. Users are not recommended to turn off the dynamic
constraint function by themselves, which may cause motor overload or abnormal shaking.

Dynamics Constraint

. Open © Norminal Dynamic Params O Factoryldentify Dynamic Params

When the dynamic constraint switch is turned on, two options including "Nominal Dynamic Params"
and "Factory Identify Dynamic Params" are available. "Nominal Dynamic Params" means nominal
parameters will be used in the dynamic control. The same models using the "Nominal Dynamic
Params" will deliver the exact same motion velocity and takt time when executing the same motion
program, yet the motion performance may be weaker, or there may be motor overload. "Factory
Identify Dynamic Params" will allow the robot to be in the best dynamic control status for the shortest
takt time allowed, and the motor will be protected from overload. But robots running the same motion
program may be slightly different in velocity and takt time.

9.8.3 Vibration suppression

The vibration suppression switch determines whether the controller enables the vibration suppression
function, which is disabled by default.

Vibration Compression
Open

When the vibration suppression switch is turned on, the controller compensates for the flexibility in
the robot joints, suppressing vibrations caused by joint flexibility to improve position and path
accuracy. Changes in the robot's load parameters can affect the amount of joint flexibility
compensation, so it is necessary to set accurate load parameters when using the vibration suppression
function.

H Note

1. The vibration suppression setting takes effect immediately without requiring controller
reboot.
2. The VibSuppression command can be used in RL Project to modify vibration
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suppression status (see Section 15.4.16.39). .
3. Currently, the vibration suppression function is only supported on specific robot models.
Refer to the following table for compatible models.

Table of compatible models for vibration suppression:

PRODUCT LINE MAIN MODEL SUB-MODELS
COLLABORATIVE SR3 All sub-models
ROBOT (6-AXIS) SR4 All sub-models
SR5 All sub-models
CR7 All sub-models
CR12 All sub-models
CR18 All sub-models
CR20 All sub-models
CR35 All sub-models
COLLABORATIVE CR17 All sub-models
ROBOT (5-AXIS) CR25 All sub-models
INDUSTRIAL ROBOT (6- NB4 NB4-R475-3B
AXIS) NB4h-R580-3B
NB12s NB12s-1214-5A

NB12s-1016-5A
NB12s-1611-5A
NB12h NB12h-1214-6A
NB25s NB25s-1221-67

NB25s-2020-67
NB25s-2518-67
NB25s-3016-67
NB25s-3518-67

NB25h NB25h-2518-77
NB25h-1222-77
NB80s NB80s-8022-21
NB80s-5026-21
XB4h XB4h-R596-3B
XB7s XB7s-R707-3A

XB7s-R906-0A
XB7s-R906-3A
XB10s XB10s-R1206-3B

9.9 Body parameters

The body parameters include RD parameters, DH parameters, reduction ratio, overload coefficient,
coupling coefficient, and other robot body related data. The parameters on this page directly affect the
accuracy of the motion. Please do not modify them without the permission and assistance of the robot
manufacturer.

Note: Starting from Version 3.0, all models except for the PCB 3-axis/4-axis models use DH
parameters.

9.9.1 RD parameters

RD parameters describes the relative pose relationship between the robot's link frames. They are the
foundation for robot kinematics.
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RD params

Hirmm) Wirmm} Z{mam)]
Base: 0 0 0
Hods 1z ] ] 404
A 22 ] o 4375
Asis 3: 0 0 o
Auis 4z o o 4125
Asds 5 0 0 0
Adsg D 0 2755
Ads7 D 0 0

g

@ @ @

@ Import: Click to select the RD parameter file, which is generally not necessary;

@) OK: After manually modifying the RD parameters, click "OK" to take effect;

® Verification: After clicking, the current RD parameters and system default RD
parameters will be displayed;

Note:

There will be a set of default parameters before the robot leaves the factory. Users need to confirm the
rationality of RD parameters before modifying or importing parameters. After the RD parameter is
modified, the controller needs to be restarted to take effect.

DH parameters describe the relative pose relationship between the robot's link frames. They are the
foundation for robot kinematics.

DH params

Alpha(®) A(mm) D(mm) Theta(®)
Axis 1: 0 0 380 0
Axis 2: -90.1 30 0 -90

Axis 3: 0 440 0 0

Axis4:  -90 35 435 0
Axis5: 90 0 0 0
Axis6: -90 0 83 180
® Confirm: After manually modifying the DH parameters, click "Confirm" to apply the
changes;
® Verification: After clicking, the current DH parameters and system default DH parameters
will be displayed;
Note:

There will be a set of default parameters before the robot leaves the factory. Users need to confirm the
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rationality of DH parameters before modifying or importing parameters. After the DH parameters are
modified, the controller needs to be restarted for the changes to take effect.

The DH parameters are of the improved type, and users can only modify the parameters Alpha, A,
and D.

9.9.3 Reduction ratio

The reduction ratio is the parameter of the reducer in each axis of the robot. Do not modify without
permission and assistance from the robot manufacturer.

reduction ratio

numerator denominator
Axis 1: 0 0
Axis 2: 0 0
Axis 3: 0 0
Axis 4 0 0
Axis 5: 0 0
Axis 6: 0 0

o T e
® @

@ OK: After manually modifying the reduction ratio parameters, click "OK" to take effect;

® Check: After clicking, the current reduction ratio parameters and system default
reduction ratio parameters will be displayed;

9.9.4 Overload coefficient

Motor overload coefficient setting.

overload
Motor Overload Transmission Overload
J: 0 0
)2 0 0
J3: 0 0
J4: 0 0
J5: 0 0
J6: 0 0

Cor o
® @

® OK: After manually modifying the overload coefficient parameters, click "OK" to take
effect; Please modify it carefully with the support of the manufacturer!

® Check: After clicking, the current overload coefficient parameters and system default
overload coefficient parameters will be displayed;

9.9.5 Coupling coefficient

In some robots, each axis has a coupling relationship, while the coupling coefficient describes the
coupling relationship between these axes. Do not modify without permission and assistance from the
robot manufacturer.

9.10 Motion parameters
9.10.1 Basic motion parameters

Motion parameters include the maximum speed, the maximum acceleration, and the maximum jerk of
each axis of the robot, which affect the motion rhythm and ride of the robot. The robot has a set of
default parameters before leaving the factory. Modifying the above parameters may cause the robot to
shake abnormally, report errors, and affect the service life of the robot. Please modify it carefully.
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advanced setting @ @ @

| jeint Mixnt¢(°fv’2)| |iv€nl ma jerk{!/s3) || joint sifness 5:\'n|

hie1 150 500 1 psa
hois2: 1500 5100 1opsa
his 31 150 5000 1 sy
hisd 150 5000 1 psa
fuis 51 1500 5000 1 sy

@ @ it 6 150 500 1 psy
: 4o UNA |
k

o

@ @ ek} 04 a5 1)
[Ace ramptime when reach arget (s 005 (045, 1) "N::m"mmu'crsh'wgc arly takes effect when itis greater than or equa to the jerk

MaTeptineSpeed|: 7000 (0001, 1000000] | MaxTcpRotSpeed]: ~ 300 [0.001, 1000000]
5000 (0001, 1000000] . 1000 (0001, 1000000] n

S @

Position Command Smoothfpees: 11,1024 @ .

Traject Params Simglng Poins} 1000 [11000]

Recommended forward-loaking parameters: no lass than 500

Joint max acc: The upper limit of acceleration for each axis of the robot, which is limited
by the torque capacity of the motor. When the dynamic constraint is turned off, this
parameter takes effect; when the dynamic constraint is turned on, this parameter fails.
This value is generally not less than 3—5 times the maximum axis speed.

When setting the maximum axis acceleration via command, the dynamic constraint
switch must be enabled.

Joint max jerk: The upper limit of the jerk of each axis of the robot. Under normal
circumstances, with the increase of jerk, the rthythm of the robot will increase to make it
easily shake when moving. If there are many small turning zones in the robot's motion, it
is possible to increase the jerk appropriately to increase the rhythm, but attention should
be paid to the robot's shake. This value shall not less than 3—5 times the maximum axis
acceleration.

Joint flexibility coefficient: A coefficient for adjusting the stiffness model of robot joints,
with a configurable range of [0.5—1.2]. Modifying this coefficient will affect both gravity
compensation and vibration suppression performance.

Note:

This value generally does not need to be adjusted, and the default value is enough. In
special circumstances, please modify it under the guidance of the manufacturer.

Jog acc ramptime: The time it takes for the robot's acceleration to increase from
minimum to maximum during Jog, which only takes effect in 10 mm step Jog and
4 continuous mode Jog. The smaller the value, the faster the robot Jog starts and stops, but
the more prone to shake. If the robot reacts slowly when Jog is felt, the value can be
adjusted appropriately.

Acceleration rise time: The time it takes for the robot to increase its acceleration from a
5 minimum to a maximum during motion program execution. The smaller the value, the
faster the robot accelerates, and vice versa.

Deceleration rise time during final stop phase: For target points without a turning zone,
this is the time it takes for the robot's deceleration to increase from its minimum value to
0 during the final stop phase. The longer the deceleration rise time, the more gradual and
smooth the robot's stopping will be. If the acceleration rise time is greater than the
deceleration rise time during the final stop phase, the robot will use the longer
acceleration rise time for stopping.

VelSmoothCoef: It is used to adjust the speed smoothing process when the robot passes
through the turning zone. The larger the value, the smaller the speed deceleration when
the robot passes through the turning zone, and the easier it is to shake.

7 When the value is set to 1.0, the velocity is not smoothened when the robot passes
through the turning zone.

This parameter is mainly used to improve the extreme performance of the robot. When
debugging, first confirm the shake of the robot when the value is 1.0: if the robot shakes
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violently, it indicates that the robot has reached its extreme performance, and this
parameter does not need to be increased; if the robot runs smoothly but experiences
severe deceleration when passing through turning zones, gradually increasing this
parameter can improve motion smoothness. When debugging this parameter, it is
recommended to gradually increase it in steps of 0.1-0.5.

Check: After clicking, the current motion coefficient parameters and system default
motion coefficient parameters will be displayed;

9 Maximum TCP linear velocity: Set the vmax parameter for TCP linear speed

10 | Maximum TCP rotation velocity: Set the vmax parameter for TCP rotation speed

1 Maximum external axis linear velocity: Set the vmax parameter for external axis linear
velocity

Maximum external axis rotation velocity: Set the vmax parameter for external axis
rotation velocity

Position command smoothing parameter: Configure the smoothing level applied by the
controller to the robot's joint position commands, with an adjustable parameter range of
[1-1, 024]. When the value is set to 1, the controller applies no smoothing to the joint
position commands. As the value increases, the smoothing level increases, resulting in
smoother and slower robot motion. Modifying the position smoothing parameter affects
13 | both the robot's cycle time and position accuracy.

Note:

This value generally does not need to be adjusted, and the default value is enough. In
special circumstances, please modify it under the guidance of the manufacturer.

Robots using the ARM platform do not support position command smoothing parameter
setting.

Sampling points: The larger the value, the smoother and faster the robot motion, but it
will affect the timeliness of logic and signal processing. Note that this value generally
does not need to be adjusted, the default value is enough. In special circumstances,
please modify it under the guidance of the manufacturer.

12

14

9.10.2 Advanced settings
9.10.2.1 Safety control

It supports several stop modes, and the stop parameters of each can be set;

Safety Control
Stop0 : Stop at a given time d 0 ms
Stop1 : Stop at a given time v 0 ms
Stop2 : Stop at a given time v 0 ms

autoSTOstoptime : 760 ms

manuSTOstoptime : 260 ms OK

Currently, the deceleration to a complete stop at maximum capability is being used. After receiving
the stop signal, ensure that the robot path is not offset and at least one motor is planned to stop
according to the maximum deceleration capacity.

Considering that the actual performance of different robots can be easily influenced by various factors
under different working conditions, this stopping method permits the configuration of a scaling factor,
which can be set within the range of [0.1, 1]. When it is set to the maximum value of 1, the robot
quickly reaches the motor's maximum capability for deceleration and stopping. When it is set to the
minimum value of 0.1, the robot gradually approaches the motor's maximum capability, resulting in a
smoother deceleration and stop. The larger the scaling factor, the more quickly the robot reaches the
motor's maximum torque value, resulting in a more rapid stop. Conversely, the smaller the scaling
factor, the more gradually the robot approaches the motor's maximum torque value, leading to a
smoother and more gradual stop.

Additionally, the stop coefficient for manual mode (Stop 0) and the stop coefficient for automatic
mode (Stop 1) can be set independently.

9.10.2.2 Search command max stop distance

When a Search command is used and the stop mode is selected for a quick stop, the distance traveled
by the robot TCP from the receipt of the stop signal to the full stop of the robot shall not exceed this
value.

Search Max Stop Distance(mm) Distance : 2 [0.5~20] oK

9.10.2.3 Minimum turning zone radius

The minimum turning zone radius setting defines the shortest permissible turning zone size that can
be generated. This parameter can be used to avoid generating a turning zone too short and to make
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motion smoother. When the control system detects that the length of a trajectory is below the set
value of this parameter and the trajectory needs to generate a turning zone, the control system will
automatically combine the trajectory and the adjacent trajectories into one trajectory and generate a
turning zone with an appropriate length. The larger the value, the longer the minimum turning zone
and the smoother the robot passes through the turning zone. When this parameter is set to 0, the
control system strictly follows the parameters to generate the turning zone.

Set the minimum radius of the turning zone(mm) MimiBendRadius : 0 [0, 0] OK

9.10.2.4 Stacking debug mode

9.10.2.5 Default Conf

The stacking debug mode option will only be displayed and available when the model type is CR, SR,
and Industrial Six-Axis Robot (NB, XB) series models. When this mode is turned on, two Jog frames
corresponding to four-axis locking are added: singularity avoidance and parallel base.

Note: CR series 5-axis models turn on this mode by default. At this time, Jog under the base frame
corresponds to the singularity avoidance frame of the 6-axis model.

The "RL" option in Defualt Conf is used to set whether motion commands strictly adhere to the
movement constraints defined by the Conf information for each point after reloading an RL project.
Note: After modifying this option, you need to run PPTOMAIN to apply the changes and make the
option effective.

The "Point Move to" option in Default Conf is used to set whether motion commands strictly adhere
to the movement constraints defined by the Conf information for each point when performing "Point
Move to" operations.

Note: By default, all the 4 buttons in the Default Conf are enabled until modifications are made in this
interface.

Default Conf

ConfL . ConfL .

Point move to:
Conf) . Conf) .

After modifying the default value of RL Conf, ppToMain is required to make it effective!

9.11 Force control parameters

9.11.1 Force control parameters

Forcecontrol Params
Axis 1 v oK

Force control gain:As this number increase, the robot's force control response
become faster and the anti-interference ability become weaker.For robots
with low base stiffness (such as AGV- base scenario), it is recommended to
lower the value.

Gain : 0.00

Sensor compensation coefficient: used to compensate for sensor errors, and it

Sensor compensation : 000 is generally not recommended to modify this parameter.

Friction compensation coefficient: Compensates for friction during drag and
Fiction compensation : 0.00 impedance motion. If the compensation value is too large, instability may
occur. Please modify it carefully.

Force control gain: It is used to adjust the response speed of robot force control. Note that the larger
the value, the faster the robot force control response, but the weaker the anti-interference ability. The
default value is 1.0. If the rigidity of the robot base is low, such as when placing the robot on a mobile
chassis, the force control gain value should be appropriately reduced. When the end-effector load is
close to the upper limit in the load pattern, the use of dragging and impedance may cause shaking, at
this time the force control gain should be appropriately reduced, and the base stiffness should be
adjusted to low if the control system version is below V2.0.

Sensor compensation coefficient: It is used to compensate for sensor error, generally which does not
need to be modified. If there is a force moving in the positive direction of the joint during the robot's
dragging process, this parameter value can be appropriately reduced. On the contrary, if there is a
force moving in the negative direction of the joint, this parameter value can be appropriately
increased. The default value is 0.5.

Friction compensation coefficient: It is used to compensate for friction during dragging and
impedance motion. Too large compensation coefficient may cause instability, so please modify it with
caution. The default value is 0.5.

Note:
Force control parameters are for advanced developers, please modify them carefully.

9.11.2 Force control model

There are three options for the force control model, and this function is a developer's option, please
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modify it carefully. The default nominal model is used after the initialization and when no
modification is made.

Force Control Model

Type : nominal model o OK

9.11.3 Drag optimization

Improve the drag experience by handling the stop at the end of the drag. This function is enabled by
default after the initialization and when no modification is made.

Drag Optimization Slow down when dragging stop ® ctnble

9.11.4 Drag without end-effector button operations

The collaborative robot supports dragging without the need to press the button on the end-effector. By
enabling the automatic drag switch, the robot can be directly dragged after activating the drag switch,
without pressing any button on the end-effector.

Auto Enable Drag Noneed to press the end but Enble

Note:

1. Once the automatic drag mode switch is enabled, ensure safety precautions are followed when
activating the drag mode. If the robot exhibits any abnormal behavior, immediately press the
emergency stop (E-Stop) button;

2. The end-effector drag button becomes inactive once the automatic drag mode switch is enabled.

9.11.5 Force control model deviation threshold setting

When the drag mode is enabled, the collaborative robot will self-check the deviation between the
sensor torque and the theoretical dynamics model torque. If the deviation is significant, enabling the
drag mode will fail. If the drag mode still fails to initiate after verifying that the load settings are
correct, you can appropriately increase the force control model deviation threshold.

Force Control Protection Threshold (Nm) Open
115 12:15 13:15 1410 J5: 10 16 : 10
Note:

1. When the force control model deviation threshold setting is not enabled, the controller uses
default values

9.11.6 Dual-channel sensor deviation threshold setting

When the drag mode is enabled, the collaborative robot will self-check the deviation between the
voltage values of the two sensor channels. If the deviation is significant, the drag mode initiation will
fail, and a warning indicating a large voltage deviation will be displayed. In this case, you can
appropriately increase the dual-channel sensor deviation threshold.

Sensor Dual Channel Voltage Deviation (mV) Open
1111500 J2 1 1500 131 1500 J4 ;1500 151 1500 J6 1 1500
Note:
1. When the dual-channel sensor deviation threshold setting is not enabled, the controller uses default
values

9.12 Quick adjustment

Users can define multiple commonly used positions. By using buttons or commands, the robot can
quickly adjust its position and orientation (pose). It supports custom poses including the drag pose,
transport pose, and Home pose. The above poses have default values for specific models, and also
support user customization.
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Drag Pose

© Default O Custom
Transport Pose
© Default O Custom
Home Pose

© Default O Custom

The Home pose is quite unique, in addition to defining the reference position, it also requires setting a
set of offsets. When the difference between the robot’s current position and the reference position is
less than the specified offset, the robot is considered to be in the Home pose. In this case, the system
I/O signal "Home State" and the function code register "sta home" will generate corresponding
outputs.

Home Pose
O Default @ Custom @ @
I % 0° home err : 0.1° +/- (0.1-30)
2 0° home err : 0.1° +/- (0.1-30)
13 0° homeerr : L1 +/- (0.1-30)
14 0° homeerr : 0.1° +/- (0.1-30)
J5 ¢ 0° homeerr : 0% +/- (0.1-30)
J6: 0° homeerr : 0.1° +/- (0.1-30)
S/N Name Meaning
Reference - ..
@ Value The reference value of origin for each joint.

The float value of the origin range symmetrically around the reference
Offset value. Offset value range: [0.1, 30]. For example, if the reference value
is 1° and the offset value is 3°, the origin falls in the range of [-2°, 4°].

The relationship between the origin range, the reference value, and the offset value is shown as
follows:

origin
range

o]
Offset ~/ Reference

Value
o)

End Pose

AdjustMode  The end plane is parallel to the ground -

This quick adjustment function also allows rapid adjustment of the end-effector to specified
orientations while maintaining the robot's TCP position and arm angle (the concept of arm angle
applies only to 7-axis robots). The tool quick adjustment offers two configurable options: "Frame
selection” and "Adjustment method".

The Frame selection dropdown includes:
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End Pose

(After clicking the confirm button, select the result to take effect)

Select Coordinates  World Axis v AdjustMode  The end plane is parallel to the ground v
& W» y ® % 3 o
Base Axis
Wobj Axis

The Adjustment method dropdown includes: (When a frame is selected in the "Frame selection", the
contents of the "Adjustment method" dropdown will change accordingly. The example below shows
the available options of the "Adjustment method" when the world frame is selected in the "Frame
selection")

End Pose

(After clicking the confirm button, select the result to take effect)

Select Coordinates World Axis  ~  Adjust Mode The end plane is parallel to the ground w

The end plane is parallel to the ground

© O =

The x-axis of the tool coordinate system is vertical to the XOY plane ...

The x-axis of the tool coordinate system is vertical to the XOY plane ...
The y-axis of the tool coordinate system is vertical to the XOY plane ...
The y-axis of the tool coordinate system is vertical to the XOY plane ...
The z-axis of the tool coordinate system is vertical to the XOY plane ...

The z-axis of the tool coordinate system is vertical to the XOY plane ...

Procedure:
The usage of the quick adjustment function is similar to JOG operation. The specific steps are as
follows:
1. Ensure that the correct tool and work object are selected;
2. Determine the target pose of the robot’s end-effector;
a)  Select the frame: (For example, select the world frame as shown in the figure below)
b)  Select the adjustment method: (For example, Align the flange plane parallel to the ground,
as shown in the figure below)
c¢)  Click "Confirm" to apply;

End Pose

2 |
(After clicking the confirm button, seresull to take effect) @ @
Select Coordinates World Axis  ~  Adjust Mode  The end plane is parallel to the ground ~

2. Switch to manual mode and power on;

N o
3. Press and hold the "Move to" button. The robot will move to the target pose via joint-space
trajectory;
End Pose

(After clicking the confirm button, select the result to take effect) \

Select Coordinates World Axis Adjust Mode  The end plane is parallel to the ground ~

Note:

1. When using the quick adjustment function to adjust the pose, please turn on the soft limit to
avoid unexpected collisions.

2. The motion speed can be adjusted via the Jog speed. If the power is turned off or the "Move to"
button is released during motion, the robot will stop moving.

3. Use matched tool/work object types (hand-held tool/external work object or hand-held work
object/external tool). Otherwise, motion will be prohibited, and corresponding error prompts
will be displayed for incorrect selection;

4. In the case of an external tool, adjustments perpendicular to the XOY plane of either the world
or base frame are not allowed, and incorrect selections will trigger corresponding error prompts.
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9.13 Electronic nameplate

The electronic nameplate designed for some industrial robots is installed in the robot body. It is
mainly used to save the data of the robot body and avoid the loss of basic data after the replacement
of the industrial computer or the controller cabinet.

The software function of electronic nameplates is mainly divided into two parts: Controller and
RobotAssist software. The controller carries out the data reading, verification, and coverage of the
electronic nameplate, while the RobotAssist software issues operation commands related to the
electronic nameplate and displays data.

After the controller is turned on, it will first check if there is an electronic nameplate. If there is an
electronic nameplate, it will read the data normally, perform data verification, and store the
verification result. If there is no electronic nameplate and the user does not choose to use the
electronic nameplate, it will directly operate with the controller data. If there is no electronic
nameplate and the user chooses to use the electronic nameplate, a prompt "there is no electronic
nameplate" will appear. After Robot Assist is connected to the controller, it will first check the
verification results of the electronics nameplate data in the controller, and give different pop-up
prompts based on the verification results. Users can simply follow the pop-up prompts.

o Electronic nameplate does not match, are you sure to use electronic

nameplate data?

If the data in the electronic nameplate is successfully used, it will overwrite the data in the controller
by default.

There are three situations where pop-up prompts appear:

(1) If an electronic nameplate is detected and its data is different from that in the controller, a pop-up
window will prompt "Do you want to use the data in the electronic nameplate?". Select "Yes" to use
the data in the electronic nameplate and "No" to use the data in the controller;

(2) After choosing to use the data in the electronic nameplate once, the electronic nameplate data will
be used by default after restart. If the data in the controller is again different from that in the
electronic nameplate, a pop-up window will prompt, "Do you want to use the data in the electronic
nameplate?";

(3) If the electronic nameplate is not detected during startup, the controller data will be used by
default. If the electronic nameplate data is used once and cannot be detected after restart, a pop-up
window will prompt "Do you want to use the data in the controller?". Select "Yes", the controller data
will be used normally. Select "No", the controller will be in a malfunction state and cannot be
operated. In this case, restart the controller to solve the problem.

n Note

When the model data in the electronic nameplate does not match that in the controller, the data in
the electronic nameplate cannot be used. To use the electronic nameplate data successfully, please
ensure the model data in the controller is as same as that in the electronic nameplate.

Click "Settings"->"Electronic nameplate" in turn on the HMI software interface, and the information
in the electronic nameplate will appear. If the controller detects an electronic nameplate, whether the
electronic nameplate is used or not, this interface will display the information of the relevant
parameter segments in the electronic nameplate. The status of the electronic nameplate can be
determined through the status field on this interface, with three parameters representing: electronic
nameplate status, matching of electronic nameplate data with controller data, and whether the "use
electronic nameplate" button is clicked when starting up (as long as the "use electronic nameplate
data" button is clicked, regardless of whether the data is successfully used, this position will be
displayed as used), as shown in the following figure:

Status : Normal & UnMatch & Used Export RC

If an electronic nameplate is not detected during startup, the interface is as shown in the figure below:

Function Explanation
Export RC Export the data of relevant parameter segments in the controller to a file
Export nameplate Export the data in the electronic nameplate to a file
Refresh Synchronize the information of the electronic nameplate
. . The parameter segments about the basic information of the electronic
Basic information . .
nameplate. It is unable to be modified manually

xCore Control System User Manual 183



9 Setting

ROIKALE

The actual battery voltage of the encoder. It is measured during startup

Battery voltage and every 24 hours after a startup. It is unable to be modified manually
When the motor runs, the running time increases accordingly. The value
Running time is refreshed every hour on the interface. This parameter cannot be
modified manually;
Mechanical zero The current values of the controller and the electronic nameplate will be
parameters and displayed on the interface, respectively. This parameter cannot be

kinematic parameters | modified manually;

Dynamic parameters | The parameter segment is not displayed on the interface;

Overwrite electronic | Overwrite the data in the electronic nameplate with the data in the
nameplate data controller.

Basic Information

ID: Robot Model : Hardware Version :

SN : Data Format : Nameplate Hardware Version :

Monitor Information

Battery Voltage(y) : Running Timeth) : Accumulate Running Time(h) :
Mech Zero
Robot Controller Nameplats
Calibrate Time : Calibrate Time :
Encoder Multiple : Encoder Multiple :
Encoder Single : Encoder Single :

Cover Nameplate

Kinematics Para

Robot Cantroller Nameplate

Calibrate Time : Calibrate Time :
Robot Dimension : Rebot Dimension :

Cover Nameplate
Dynamics Para

Cover Nameplate

ﬂ Note

1. All exported data are encrypted.

2. When the electronic nameplate is used, the controller automatically synchronizes the modified
data to the electronic nameplate after the robot performs zero calibration, robot parameter
modification, or dynamic parameter identification.

9.14 Error code alarm filtering

When an error level alarm occurs in xCore, it will trigger the system IO or register output high level
bound to the alarm state. If the customer does not want certain alarms to trigger alarm state outputs
(system IO or registers), this function can be used for setting.
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Error Code Type : Application v Note:

The error code below will not trigger system io or

Filtration ID: Title: register alarm ouput.
ID Title
100 The DEMO stopped unexpectedly
101 DEMO Activation Failed
102 DEMO Close Failed

-»>

9.15 Custom buttons

By custom buttons, some convenient functions can be bound to several physical buttons on xPad2.

@ @ Key Content Bind Function Trigger Type Press Time (sec) Connect Signal Signal Action
Sat Ster
i N N — - —
@ @ Home Posture Press Enable
@ <- @ > @) 3 Transport Posture - Press Enable N == = =
Home
4 Userhome Posture ~ Press Enable v
o[ . o
Dras 5, Empty v ~
. 6 Empty “ N
°- D -0 E
® . ety 1 ! = = =
® < UQ e Bty J N - - ~
<) (>
Qg oyl oK

The positions of these 8 buttons can be customized;

Key content: Users may set the button name, which is displayed below the corresponding

button icon. Names should not be too long to avoid incomplete display.

Bind function: There are several functions for selecting, including "Empty, Forced DO,

® Forced DI, Screenshot, Soft Keyboard, Initial Pose, Drag and Drop Pose, Delivery Pose,

User Pose, and Screen Lock (only supporting for xPad2 Teach Pendant)".

Trigger type: It includes press for enabling, short press for triggering, and long press for

triggering.

Press for enabling means that pressing the button enables the corresponding function.

@ Short press for triggering means that pressing the button immediately triggers the bound

function. Long press for triggering means that pressing and holding the button for a long

time triggers the bound function, with the long press time settable. Different bound

functions have various triggering modes.

® Press time: After selecting "long press for triggering, " the long press time is set in
seconds, with a range of [0.5, 5].

® Connect signal: When the bound function is "forced DO" and "forced DI", the signal can
be selected here.

Signal action: When the bound function is "Forced DO" and "Forced DI", the signal

change is detected by the signal behavior, supporting "0", "1", and "Alternate." "0" refers

@ | to after triggering, the corresponding signal is set to 0, while "1" means after triggering,

it is set to 1. "Alternate" represents that after triggering, if the current signal is 0, it is set

to 1, and vice versa.

OK: The modification of the custom button will take effect after clicking "OK".

9.15.1 Custom button disable function

® ©

This function is primarily used to prevent accidental triggering of physical buttons on the custom
page. Users can customize the enable/disable status of physical buttons on the custom page.
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A Robot Assist

9 Setting

Program | Sefting Com

«

Enable custom physical keys

Controller Setting

HMI Setup
User Group

Calib

Coord Calib
Dynamic Setting
Body Params
Kinematic Params.
Force Control
Quick Turn

Err Cde Alm Filtr

Shortcut Custom

am Setting

Start  Stop
L) L4
Prev Step Next Step

(0
)
.
. B

Frev Page Mext Page

®m

ST

x

o

> @

Home Posture ™ Press Enable

Drag Posture  Press Enable
Transport Post ~ Press Enable

Userhome Pos  Press Enable

-+

Empty ~
Empty ~

Empty -

Empty ™

PrevPage Shor Click
NextPage v Short Click
¢ ©® %

This function includes the following parts:
(D Custom physical button enable button: Control the enable/disable relationship of physical button

switches across pages.

¥ NoRobor PP

DEONONONONONU)

4

ONCECECECECNS)

Bext Page

When the enable button is turned off, all Physical button switches below the enable button are

deactivated, and the physical buttons on all pages remain active.

When the enable button is turned on, only physical buttons on the selected pages of Physical button
switch module become active.
@ Physical button switch module: These switches become active only when the enable button is
turned on; checking the box before a specific page indicates that the physical button functions on that
page are effective.
@ Save button: Modified states are applied only after clicking the Save button.

9.15.2 Custom button - Insert Next Row

This function is designed for industrial robots and provides four configurable custom button functions.
The custom button configuration feature is not displayed on the interface of collaborative robots.

Controller S¢
HMI Setup
User Group .
Calib Enable custom physical keys “@
Coord Calib
. N
8ody Param:
Kinematic Pz
Force Contrc
Quick Tum ® ®
Err Cde Alm
Cartesian Movement page Joint Movement page [ Customize the button page [ External Axis Motion page
® ®
R Custom Button ®
® O 1 Home Posture Press Enable
@) ) 2 Drag Posture Press Enable
o - ° ¢ oo
A~ ® 3 Transport Posture Press Enable S 5 03 ¥ 88 -
@ < D > (8 @
o ® 4 Userhome Posture Press Enable
@ <« '3 > (8
% 5 Empty
@ < 9 (
s 6 Empty
@ < ‘& > O
@ Q O Empty ®

This function includes the following parts:
(@ Custom button style display module: Used to display the names and icons of configured function
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buttons, with numeric identifiers that correlate to corresponding functions in the right-side table.

@ Custom function design table: Allow switching the style and function of custom buttons by
modifying the "Bound function" column.

® Save button: Modified table configurations will only be saved and applied after clicking the Save
button.

@ Custom button function module: The part of the software where the configured custom button

functions can take effect.
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10 Communication
10.1 Introduction to this chapter

This chapter mainly introduces various communication settings of the xCore control system,
including system IO, registers, bus devices, and end-effector.

10.2 System 10

10.2.1 System input

10 Communication

System IO is divided into two types: system input and system output. The external controller can send
various commands to the xCore control system through system input, such as power-on of the motor,
start-up of the program, and emergency stop reset. The xCore system can also use system output to
send robot status to the outside world, such as power on/off status and operating status.

On the HMI main interface, click "Communication" -> "System IO" to enter the system IO settings
interface, and click the "System Input" tab to enter the system input configuration interface, as shown

in the following figure:

YA E LTl System Output

Only take effects by auto mode

Motor On : No Signal
Program Start : No Signal
Switch Auto : No Signal
Auto And Power : No Signal
MotorOn&Run : No Signal
Pause&MotorOff : No Signal
Exit Collaboration : No Signal
Close Drag : No Signal

Clear Alarm : No Signal

~  Rising Edge
~  Rising Edge
~  Rising Edge
~  Rising Edge
~  Rising Edge
~  Rising Edge
~  Rising Edge

~  Rising Edge

~  Rising Edge

v

Motor Off : No Signal ~ Rising Edge ~

Program Pause : No Signal ~ Rising Edge ~

Switch Manual : No Signal ~ Rising Edge ~

PP To Main : No Signal ~ Rising Edge ~

MotorOn&Continue : No Signal v~  Rising Edge ~

Enter Collaboration : No Signal ~ Rising Edge ~

Open Drag : No Signal ~ Rising Edge ~

Emergency Reset : No Signal ~ Rising Edge ~

Emergency&Clear Alarm : No Signal ~ Rising Edge
oK

The system inputs supported by the xCore control system are as follows:

System Input Trigger Method Remarks
Motor on Posedge/Negedge
Motor off Posedge/Negedge
After triggering the function code, if the teach
pendant displays the alarm "Program not
Start program Posedge/Negedge synchronized to controller, startup failed",
synchronize the program and retrigger the function
code.
Program pause Posedge/Negedge
Program pause 1 Posedge/Negedge This function ser;fg ;lae rs'e'lrfriil IC)EZI:IOSG as the "Pause
Switch auto Posedge/Negedge It is effective in manual mode
Switch manual Posedge/Negedge
It is effective in manual mode and switches to
automatic mode and power on. The robot does not
Auto and power Posedge s
respond to the command when it is in power-on
mode.
PP to main Posedge
Power on, pptomain, and running in order.
After triggering the function code, if the teach
endant displays the alarm "Program not
Motor on & run Posedge sl;nchronizeg tg controller, startu%) failed",
synchronize the program and retrigger the function
code.
Power on and running in order.
Motor on & continue Posedge After triggering the function code, if the teach

pendant displays the alarm "Program not
synchronized to controller, startup failed",
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synchronize the program and retrigger the function
code.
Pause & motor off Posedge Pause, wait for the robot to stop, and power off
Enter tmh(e);zduced Posedge/Negedge Collaborative robot only
Exit the reduced mode | Posedge/Negedge Collaborative robot only
Collaborative robot only. It is required to enable
Open drag Posedge/Negedge Drag mode on the interface
Collaborative robot only. It is required to enable
Close drag Posedge/Negedge Drag mode on the interface
Emergency reset Posedge
Clear alarm Posedge
Emergency & clear Posedge
alarm
Note:
®  All system inputs are pulse-triggered. To ensure that the xCore system receives external

10.2.2 System output

commands correctly, please ensure that the pulse width of the external input is not less than 300
milliseconds.

There is a corresponding relationship between the functions that support the triggering of the
posedge and negedge (power on, power off, manual mode, automatic mode, start program,
pause program, enter collaboration mode, exit collaboration mode, startDrag, and stopDrag) to
ensure safety, for example, the functions of "power on" and "power off" are corresponding. If
DIl is selected for "power on", DI1 cannot be used for functions other than "power off".

Most system input function is only valid in Automatic mode, and the signal from the system
input in manual mode will be ignored.

It is not allowed to start the program through any ways when the register equipped with the
pause function or system IO has not been reset.

The “Pause Program” and “Pause Program 1” functions serve the same purpose. Either function
will pause the program upon triggering from any signal path.

On the HMI main interface, click "Communication" -> "System IO" to enter the system IO settings
interface, and click the "System Output" tab to enter the system output configuration interface, as
shown in the following figure:

Motor State :

Moving State :

EStop State :

Collision Detection :
Collaboration State :

Servo Encoder Low Battery :
Routine maintenance alert :
Heart Beat :

Safe Door :

pptomain execution status :

Is It On The Planned Route :

No Signal v Running State : No Signal v
No Signal Operate Mode : No Signal
No Signal Collision Opening : No Signal
No Signal Collision Alarm : No Signal
No Signal Alarm State : Mo Signal
No Signal Grease Replacement Alert :  No Signal
No Signal Home State : No Signal
No Signal Robot Startup Finish :  No Signal
No Signal Program Reset : No Signal
No Signal Soft Emergency Stop Triggered State :  No Signal
No Signal Is It Near The Planned Route :  No Signal

xCore Control System User Manual 189



ROIKALE

10 Communication

The system outputs supported by the xCore system are as follows:

System Output

Valid Output

Invalid Output

Remarks

Motor state

Motor power-on

Motor power-off

Running state

Program running

Program not running

Moving state

Moving

Stationary

Only detect the robot's motion status when
detecting motion commands and Jog in the
RL program. (Note: In identification,
dragging, force control, and drag playback,
even if the robot is in motion, the output is
still stationary.)

Operate mode

Switch auto

Manual mode/Wait mode

EStop state

EStop state

Non emergency stop

The output of this state is affected by the
"Emergency Stop Trigger Level Type"
setting. When it is set to high level, the output
is valid when triggering a soft emergency
stop, and invalid when not triggered; when it
is set to low level, the output is invalid when
triggering a soft emergency stop, and valid
when not triggered.

Collision opening Open Close Cobots only
Collision . .
detection Triggered Not triggered Cobots only
Collision alarm Collision fietectlon alarm Alarm reset Cobots only
triggered
Reduced mode Reduced mode triggered Reduc_ed mode not Cobots only
state triggered
Alarm state Alarm state No alarm
Servo encoder Low voltage alarm Normal voltage Maintenance due date of the battery included
low battery
Grease Grease rep_lacement No grease r@placement Industrial robot only
replacement alarm required required
Routine . . . .
. Routine maintenance No routine maintenance .
maintenance . . Industrial robot only
required required
alarm
Home state Robot joints at Home Robot joints not at Home
3 " 3 _> 3 "
Heart beat Heart beat Click "Settings —> Controller Settings" and
set the heartbeat cycle
Robot startup The robot controller The robot controller does
finish finishes the power-on not finish the power-on
Safety door Safety gate opened Safety gate closed

Program reset

Program reset

Program not reset

External estop
state

External estop state

Non-external estop state

The safeboard adopts a mini board, and the
firmware version is not less than 1.0.8.7

Handheld estop
state

Handheld estop state

Non-handheld estop state

The safeboard adopts a mini board, and the
firmware version is not less than 1.0.8.7

PPTOMAIN
execution state

The current program is
executing pptomain

The current program is
not executing pptomain

Soft E-stop trigger

Soft E-stop trigger state

Soft E-stop not triggered

state
On planned path Robot's current position is | Robot's current positionis | Refer to register function code "sta_on_path"
P P on the planned path not on the planned path for detailed usage
Near planned path Robot's current position is | Robot's current position is Refer to register function code
P P near the planned path not near the planned path "sta near path" for detailed usage
Drag status Drag switch enabled Drag switch disabled Not available for industrial robots
Staéiitgi(irag Drag button 1 pressed Drag button 1 not pressed Not available for industrial robots
Not available for industrial robots and SR
Status of dra robots. For CR robots equipped with only one
button 2 & Drag button 2 pressed Drag button 2 not pressed drag button, after pressing the drag button,
the status outputs of both drag button 1 and
drag button 2 are 1.
Note:
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®  The system output status is valid in both manual and automatic modes. However, for safety and
availability considerations, these signals are only to be used when the xCore is in Automatic
Mode.

®  After an IO point is bound to the system IO, it cannot be forced to output or simulate input
operations.

®  All other system output signals are active at a high level except the "Operating Mode" signal.

®  For the signal "Operating Mode", the output is at a high level in Automatic mode and low in
Manual mode.

10.3 Cross-connection

10.3.1 Overview

10.3.2 Configurations

The xCore system provides cross connections, which enable logical connections and processing
between different input and output signals, allowing flexible connections among physical 1/O, virtual
I/0O, and register signals.

Cross connections are suitable for establishing logical relationships between digital I/O signals (DI,
DO) or grouped I/O signals (GI, GO). With this function, status changes in one or more 1/O signals
can automatically affect the status of other 1/O signals, thereby achieving logical linkage among 1/0
signals.

When it is necessary to establish relationships among multiple I/O signals, and the robot control
system is required to process the I/O logic without executing any program code, cross connections
offer a simplified and efficient solution.

In typical application scenarios, if a process involves an I/O signal that, when activated, needs to
automatically trigger changes in one or more I/O signals, this function can be implemented using
cross connections as an alternative to program-based logic control.

On the "Communication" -> "Cross-connection" page, you can view existing cross-connections and

perform adding, editing, and deleting.
rM Robot Assist = [m] X

<

Program Setting ‘Communication Safety Pack Record Option @C!earAIarm Nog tool 1 Lwobjo ¥ Monitor Stop Reset [Eiag 85

| £ Cross Connection Guide bR

System 10

= i enable 4—-'—'-0
Cross Connection

>3

el B Device After configuration, re-enable to take effect l ot
100%
g
crossconnectiond dé D25
10 Device - [ > 4]
crossconnectiond VDO 0 xiel 5 =
L un op
Socket
® ®
| RCl Settings T o

@

xPanel Settings

:

ElecClaw Chuck

o

Serial Settings

Encoder

(®

Transport
| opc-ua @
| ; ®
‘ Userhome
PrePage 1 /1 NextPage O O
“ < >
2= Program Speed @) Q % ¥y ® ¥ Lsystem ¥ xMS5-R800-WaG3B4C  PrevPess =

Cross-connection configuration list.

When activating/deactivating the cross-connection button, newly created cross-
connections will not take effect immediately; you need to re-activate the button for them
to enable. This button will record its activation status. After restarting the controller, the
cross-connections will remain in their last activated/deactivated state.

The cross-connection operation buttons, from left to right, are Create, Edit, Multi-select,
and Delete.

DIO.O DIo 2 =R

| Parameter Explanation |
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Name

Duplicate names are not allowed in the list.

Input

including DI, DO, GI, GO, and registers.

The logical expression is composed of input signals, supports operations such as !,
&&, and ||, allows a maximum selection of 5 input signals, with supporting types

Output

Output signal name.

Description

Add a description for each connection as a remark.

10.3.2.1 Signal connection

Click on "Create" or "Edit" to enter the signal connection configuration interface. After each edit is
completed, click "Confirm" to perform configuration inspection. If the configuration is valid, it will
be synchronized to the controller, and the user can restart by pressing the button to restart and apply
the new configuration. If there are any violations of the configuration, you need to check the pop-up

window and log to handle errors. Clicking "Cancel" will invalidate the current edit.
Edit Cross Connection: crossconnection9

Basic Info

Name : crossconnection9 Description :

OutPut

OutPut : WriteREG

LU B S

inputl : NULL ~ | [ W, DI7_0 ~  NULL v

<

xiel ~

input2 : NULL v DI7_0 ~  NULL ~

DO

input3 : NULL ~ DI7 0 ~  NULL ~

Gl

input4 : NULL ~ GO DI7 0 ~  NULL ~
ReadREG

input5 : NULL M DI7_0 ~

WriteREG

Cancel Finish

Output signal type, including DI/DO/GI/GO/register

Output signal name, not supporting binding system DO

Whether the input signal is reversed

Input signal type, including DI/DO/GI/GO/register

Input signal name

Logical operator (supporting | and &&); selecting NULL will invalidate the
configuration on the next row

@ @®eeee

10.3.2.2 System limitations and rules

To ensure the certainty and real-time nature of logic calculations for cross-connections, as well as the
operation safety of the system, the xCore system imposes the following rules regarding the

configuration and use of cross-connections:

Rules

Explanation

No closed logical chains
(loops)

Closed loops are not allowed to form between cross-connections. Closed logical chains will lead
to signals being evaluated infinitely, which may cause signal oscillations or system anomalies.
Therefore, the system will reject such configurations.

Output signal uniqueness
constraint

Across the entire system, multiple cross-connections are not allowed to generate the same output
I/O signal. If multiple cross-connections simultaneously write to the same output signal,
uncertain results may occur, and the system will deem such a configuration invalid.

Input and output shall differ

In a single cross-connection, the I/O signal configured as input shall not be the same as the
output I/O signal of that cross-connection to prevent the formation of direct logical loops.

GI/GO/Register operations

When GI, GO, or non-bit register signals are used in cross-connections, only their least
significant bit is included in logical operations, while the remaining bits are not included in the
calculation.

Forwarding rules

If only one input signal is configured in a cross-connection and no logical operators are set, the
cross-connection will be considered a forwarding connection, and the state of the output signal
will remain consistent with that of the input signal.
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I/0 signals bound as system output signals cannot be rebound as cross-connection outputs
Write-only registers bound to system function codes cannot be rebound as cross-
connection outputs

3. Signals bound as cross-connection outputs cannot be bound to system events

4. Signals bound to cross-connections do not support modifications in RL programs (such as
SetDO, PulseDO, SetGO, PulseGO, SetVDI, PulseVDI, and Trigger command)

N =

Output signal restrictions

Notes:

®  To prevent abnormal situations, it is strongly recommended to select virtual 1O or universal IO
as the cross-connection binding signal source.

®  When creating, deleting, or editing a cross-connection configuration, the button in the upper left
corner must be reactivated to apply the latest configuration.

®  When deleting, editing, or adding signals while the cross-connection is enabled, the cross-
connection will automatically restart.

®  When the cross-connection is enabled, if the project switching/reloading or pptomain is
performed, the cross-connection will automatically restart.

10.4 External communication
10.4.1 Overview

The xCore system provides a Tcp Socket-based external communication interface supporting both
server and client through which host systems (PLC, MES, etc.) can send control commands to the
robot or obtain the robot status.

10.4.2 Configurations

Before using the interactive commands, configure the parameters related to the Socket
communication and enable the function. The configuration interface is located in HMI ->
"Communication" -> "External Communication", as shown in the following figure:

Socket Enable

The upper-level systems (such as PLC, MES, etc.) can send conmmand or gain robot status through this interface.

Socket Configuration
Type : Client ~  Suffix @ \n

IP: Port : 0

Disconnection detection time: Only effective for non protocol disconnections, such
Disconnection detection time(s) : 1 as loose network cables; Using software to disconnect immediately triggers
disconnection

Disconnection triggering behavior: Triggered only when running RL programs or

Disconnection triggering behavior : No action response L han tharobotis idle: Forigdered diting jog and drag

OK
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Monitor Command
Botor siate: "motor_on siate”
Program state: “rebot_running_state®
Estop state: “estop_state”
Operating mode: "operating_mode”
Horne state: “home_state”
Fault state: “fault_state”
Colsian state: "collisson_sate”
Task state: “task state®
Cartesian pos: "cart_pos”, “cart_pos_name”™
Jeint pos: “jr_pos”, et _pos_name”
Boint vek "ot vel®, ot vel_name"
Joint trog: “jnt_trg”, “jnt_trq_name"
Obtain the status of the reduction mode:"reduced mode_state™
Get 10 sratus:io_state® s "4 10 sigmal name®
Gt alarm statesalarm_state”
Obtain collision detection alarm statws:"collision_alarm_state®
Get collision detection enabled status:*collision_cpen_state®
Determing the startup status of the controllen*contraller_is_running™
Encader low voltage slarm stabus:"encoder_low_battery state”
Obtain robot error code robot_error_code”
Get the pause status of AL"program_full*
Get program reset status"program_reset_state®
Get program running speedprogram_spesd”
Get the swscution status of pptomain‘robot is_busy®
Get robot running status:"robot_is_moving”
Obtain the status of the security gate:"safe_door_state™
Obtain the triggerning status of the soft emergency ucpc'mﬂ_giwprihbo'
Olbtain Cartesian velocity: car vel®
COhbtain the pose of the robot TCP:tcp_pase”
DObtain the TCP speed of the robot:"tcp vel®
Obtain the syrihetic line speed of robot TCP: tep vel_ mag”
Obtain the stats of external emergency stop:"ext_estop_state”
Obtain the status of handheld emergency stop:*hand_estop_state”
Is it on the planned route: “sta_on_path®

Is # near the planned route: "sta_near_path®

Note:

10 Communication

Centrol Command

Mebor an: “meober_on®

Meotor off "motar_ofi

PPToMain: "pp_to_main®

Start program: “start”

Slop program: "aep”

Clear alarm: “clear_alarm®

Switch auto: "switch modesauto”

Switch manuak: "switch_mode:manual®

Cpen drag: “open_drag®

Close drag: “close_drag”

List Prog: "ist_prog”™

Current Prog: “current_prog®

Load Prog: "load_prog® + ** + "prog_name”
Emergency Stop Resst:"estop fese’
Emergency shop reset and chear slarm:"estopreset_and clearalarm”

Parform power on, program pointer 1o main, and program stanup in sequences
motoron_ppiomasn start”

Fower on and san the program:*motaren_start”®

Pause program and power oft"pause_motoroff*

Set program running speed:”set program_speed”+"1"+"speed value®

Trigger and cancel robot soft emergency stop:set_soft_estop®+°1"+ “trueffalse™

Saitch b automatic mode and power an:*switch_aute_motoron®

Open the corresponding safe zone:"open_safe_region®™+"" + "Index number®
“{Index number range [1-10])"

Clase the correspanding safe zone"close_safe_region™ s = "Index number”
“(Index rumber range [1-100"

Enable reduction mode:"open_reduced mode”
Turm off reduction mode"dlose_reduced_mode”
Sot the valug of DO seido”+ "+ 10 name, 10 valiue™

Modify the timing of the controller and teaching pendant: “set_robat_time® +%°
+ tme" [Time format Y¥YY-MM-DD bh:mmiss)

The Socket communication interface supports the robot to serve as a client or server, but only one

state at a time.

When the robot is used as a client, the following parameters need to be configured:

Parameters

Explanation

1P

Server IP, such as the IP address of the connected PLM and MES systems.

Port

Server-side listening port

Suffix

When the server sends control or monitoring commands to the robot, an
additional suffix character is required at the end of the command. They are
typically simple terminators such as \r, \n, or \t. Please note that combined
suffixes can be used here without limitation on length, such as \r\n, \r\t, or \r\n\t.
Visible characters such as letters can also be used.

The robot used as

configured:

a server supports multiple connections. In this case, please pay attention to the
control sequence on the client side to avoid any conflict. The following parameters need to be

Parameters

Explanation

Port

Server-side listening port

Suffix

When the server sends control or monitoring commands to the robot, an
additional suffix character is required at the end of the command. They are
typically simple terminators such as \r, \n, or \t. Please note that combined
suffixes can be used here without limitation on length, such as \r\n, \r\t, or \r\n\t.
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| Visible characters such as letters can also be used.

10.4.3 Interactive commands

Interactive commands include control commands and monitoring commands.

The following table gives the specific command content and format. (Assuming the user uses "\r" as
the specified command terminator, "\r" is an escape character representing carriage return, and the
decimal value is 13).

Control commands:

Command name

String sent

Return value

Remarks

Close the socket
interface

“xCore::SocketInterface::Disable” +“\r”

No return value

Start the socket
interface

“xCore::SocketInterface::Enable” +“\r”’

No return value

Start program

“start”+\r”

"true" if success;
"false" if failed

It is not allowed to start
the program through
system IO when the
register equipped with
the pause function or
system IO has not been
reset;

After triggering the
function code, if the
teach pendant displays
the alarm "Program not
synchronized to
controller, startup
failed", synchronize the
program and retrigger
the function code;

Stop program

“StOp”+“\l’”

"true" if success;
"false" if failed

Clear servo alarms

“clear alarm”™+"\r”

"true" if success;
"false" if failed

Program pointer to
main

“pp_to_main”+“\r”

"true" if success;
"false" if failed

Motor power-on

“mOtOTﬁOl’l”"’“\I’”

"true" if success;
"false" if failed

Motor power-off

“motor_off” + “\r”

"true" if success;
"false" if failed

Switch to Manual
mode

“switch_mode:manual”+"\r”

"true" if success;
"false" if failed

Switch to
Automatic mode

“switch_mode:auto”+"\r”

"true" if success;
"false" if failed

Enable Drag mode

“open_drag”+"\r”

"true" if success;
"false" if failed

Collaborative robot only

Disable Drag mode

“close_drag”+"\r”

"true" if success;
"false" if failed

Collaborative robot only

Obtain project list

list_prog + “\r”

Return to project list;
"null" if no project is
returned

Obtain current
project

current_prog + “\r”

Return to current load
project;

"null" if no project is
returned

Switch to project

load_prog + (project name) + "\r"

"true" if success;
"false" if failed

Set DO value

"setdo:" + "IO name, IO value" + "\r"

"true\r" if successful
"false\r" if not found

"setdo: DOO0-0, true\r"
(pay attention to English
punctuation)

Update the time on
the controller and
teach pendant

set_robot time:time + "\r" (time
format:Y YYY-MM-DD hh:mm:ss)

"true" if success;
"false" if failed

Emergency reset

estop_reset + “\r”

"true" if success;
"false" if failed

(RSC only, not
applicable to mini

board)

Emergency & clear - "true" if success;

alarm estopreset_and_clearalarm +“\r "false" if failed
After triggering the
function code, if the
teach pendant displays

Power on, program
pointer to main,
and start program
in order

motoron_pptomain_start +“\r”’

"true" if success;
"false" if failed

the alarm "Program not
synchronized to
controller, startup
failed", synchronize the
program and retrigger
the function code;
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Power on and start
program in order

motoron_start +“\r”

"true" if success;
"false" if failed

After triggering the
function code, if the
teach pendant displays
the alarm "Program not
synchronized to
controller, startup
failed", synchronize the
program and retrigger
the function code;

Pause program and
power down in
order

pause_motoroff +“\r”

"true" if success;
"false" if failed

Set program

running rate +"\r"

set_program_speed: +program speed

"true" if success;
"false" if failed

Trigger and release
robot soft E-stop

set_soft estop:true/false +“\r”

"true" if success;
"false" if failed

Execute switch to
automatic mode
and then power on

switch_auto_motoron +“\r”

"true" if success;
"false" if failed

Open the . . e .
rresponding safe open_safe_region: +safe region true" if success; fndex range [1-10]
cort index+"\r" "false" if failed
region
Close the - . W .
corresponding safe close_safe region: +safe region true" if success; fndex range [1-10]
. index+"\r" "false" if failed
region
Enable reduced "true" if success;
g H
mode open_reduced_mode +*\r “false" if failed
Disable reduced - "true" if success;
mode close reduced mode +“\r "false" if failed

Monitoring commands:

Command name String sent

Return value

Remarks

Motor power

“motor_on_state” + “\r”
state - -

"true" if success, motor power-on;
"false" if failed, motor power-off;

Program status

“robot_running_state” + “\r”’

"true" if success, running;
"false" if failed, not running;

EStop state “estop_state” + “\r”

When the emergency stop trigger level
type is set to high: true, emergency stop;
false, non-emergency stop.

When the emergency stop trigger level
type is set to low: true, non-emergency
stop; false, emergency stop.

The return value
of this state is
affected by the
"Emergency Stop
Trigger Level
Type" setting.
When it is set to
high level, the
output is valid
when triggering a
soft emergency
stop, and invalid
when not
triggered; when
it is set to low
level, the output
is invalid when
triggering a soft
emergency stop,
and valid when

not triggered.

"true" if success, fault;

Fault “fault_state” + “\r” NSRS >

v i "false" if failed, non-fault;
. . "true" if success, automatic mode;
Operating mode “operating_mode” + “\r”’ PN >
P 8 P g "false" if failed, manual mode/wait mode;
Get Cartesian . . .
.. “cart_pos” + “\r” Cartesian position string + "\r";
position —
Get Cartesian "cart pos: " + Cartesian position string +
.. “cart_pos_name” + “\r” o P p g

position — = \r'";

Get axis position | “jnt pos” + “\r” Axis position string + "\r";

Get axis position | “jnt pos name” + “\r” "int_pos: " + axis position string +"\r";

Get axis velocity | “jnt vel” + “\r” Axis speed string + "\r"; Unit: rad/s

Get axis velocity | “jnt vel name” + “\r” "int_vel: "+ axis speed string + "\r"; Unit: rad/s

Get axis torque “int_trq” 4+ “\r” Axis torque string + "\r"; Unit: N.m

Get axis torque “int_trq name” + “\r” "int_trq:" + axis torque string + "\r"; Unit: N.m
[EyS—T— B

Home state “home_state” + “\r” "true ,,Wlt.h output,

output — false" without output

Collision o 1qe s 1 "true" if trigger collision; Collaborative

. collision_state” + “\r " " L.

detection state - false" if no collision robot only

Obtain robot task | . task state” + “\r” The task currently performed by the robot. Please refer to

state — These include: the "HMI
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ready;

jog;
load_identify;
dynamic_identify;

Introduction" for
the icon and
description of the
current status of

drag; the robot
program;
demo;
rei;
debug;
Obtain alarm « [, "true" if there is an alarm, "false" if no
alarm_state”+"\r .
state - alarm is present
Obtain collision . . .
. 1y s L o "true" if there is an alarm, "false" if no
detection alarm collision_alarm_state” + ”\r .
- - alarm is present
state
tain collisi . - Lo
Ob am cofiision 1y 1y L a3 "true" if collision detection is enabled
detection enable collision_open_state” + \r’ " W
- - false" if it is not enabled
state
Check if the W
i « : e true" if powered on
controller is controller is_running”+ "\r’ " "
- = false" if not powered on
powered on
Low-voltage « ' . .
g encoder_low_battery_state™+ "true" if there is a low voltage alarm
alarm state of g - - - " " ;
\r false" if there is no low voltage alarm
encoder
Obtain robot w by | o\ "robot error code" if an error is present
robot_error _code” + \r e .
error code - - 0" if there is no error
Pause state of RL, including:
0: initialization state;
1: RL running;
2: HMI paused;
3: system IO paused;
Obtain pause 4: register function code paused;
“program_full” + "\r” o i
state of RL program_tu 5: external communication paused;
6: DK paused;
7: paused by Pause command;
10: emergency stop;
11. safety gate;
12. paused due to other factors.
Output "true" if the program pointer is at
Obtain program « oL a3 the first line of the main function and the
program_reset_state”+ ~\r L .
reset state program has not started running; otherwise,
output "false"
Obtain the actual
speed of the Actual speed of the current program
P “program_speed” + “\r” ua’ sp u prog
current program = execution Range: 1 to 100
execution
Obtain whether

Obtain program

“robot_is_busy” + “\r”

"true" if currently in pptomain

the robot is
executing time-

busy state Otherwise, "false" consuming
operations such
as pptomain
Obtain whether

the robot is in
motion

“robot_is moving” + "\r”

"true" if the robot is moving
Otherwise, "false"

Obtain safe « L e "true" if safety gate is open
ty safe_door_state” + "\r’ . "tyg " P
gate state - - Otherwise, "false
Obtain soft E- . Lo
. « L e "true" if the soft E-stop is triggered;
stop trigger soft_estop_state” + \r’ - "
otherwise, "false
status
Obtain Cartesian « L e . .
. cart_vel” + “\r’ Cartesian velocity+"\r"
velocity —

Obtain the pose
of the robot's
TCP

“thJOSe” + e\

Pose of the robot's TCP+"\r"

Obtain the
velocity of the
robot's TCP

“tcpﬁvel” +

Velocity of the robot's TCP+"\r"

Obtain the
composite linear
velocity of the
robot's TCP

“tcp_vel mag” + “\r”

Composite linear velocity of the robot's
TCP+"\r"

Obtain external
E-stop state

“ext_estop_state” + “\r”

"true" if the external E-stop is triggered
"false" if it is not triggered

The safeboard is
a mini board, and
the firmware
version is not
less than 1.0.8.7

Obtain handheld
E-stop state

“hand_estop_state” + “\r”

"true" if the handheld E-stop is triggered
"false" if non-handheld E-stop is triggered

The safeboard is
a mini board, and
the firmware
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version is not
less than 1.0.8.7

Obtain "true" if collaboration mode is triggered
collaboration “collaboration_state” + “\r” "false" if non-collaboration mode is
mode state triggered

tai "true" if it i led; "false" if it is not
Obtain reduced reduced mode state + “\c” rue" if it is enabled; "false" if it is no
mode state - - enabled

Obtain IO state

io_state: + 10 names (multiple
10s separated by commas) +
g

Return IO values as "true" or "false";
"null" if the corresponding IO is not found

Refer to register

On path « L "true" if on path function code
verification sta_on_path” + "false" if off path "sta_on_path" for
detailed usage
Refer to register
Near path point « L s "true" if near path point functlon code "
verification sta_near_path” + “\r "false" if not near path point staﬁneqr) ath
for detailed
usage
Obtain controller “get_robot_time™H\r" Return the current controller time. "false"
time - — if it failed
Only applicable

Drag status

”drag_state” + “\r”

"true" if the drag switch is on
"false" if the drag switch is off

for collaborative
models

Status of drag
button 1

”drag_button]“ + “\r”

"true" if the drag button 1 is pressed
"false" if the drag button 1 is not pressed

Only applicable
for collaborative
models

Status of drag

”drag_button2* + “\r”

"true" if the drag button 2 is pressed
"false" if the drag button 2 is not pressed

Only applicable
for non-SR
collaborative
models; for CR
models with only

button 2 one drag button,
"true" if either
drag button] or
drag button2 is
pressed

Obtain the

resultant linear
velocity of the
TCP relative to
the robot base
frame

“tcp_ref base_vel mag’+ “\r”

Resultant linear velocity of the TCP
relative to the robot base frame + "\r"

float type, in
mm/s;

Obtain the
resultant linear
velocity of the
TCP relative to
the robot world
frame

“tcp_ref world vel mag”™+
@

Resultant linear velocity of the TCP
relative to the robot world frame + "\r"

float
, in mm/s;

Obtain the pose

float array with a

of the TCP w L e Pose of the TCP relative to the robot base leng?h_ Of.7
) tep_ref _base_pose”+ “\r " (position in mm,
relative to the - frame + "\r aternion)
robot base frame qu
. w 1 Pose of the TCP relative to the robot world with a length of 7
relative to the tep_ref_world_pose®+ “\r’ "o P
frame + "\r (position in mm,
robot world uaternion);
frame q 5
float array

Obtain the robot
joint position

“robot_jnt_pos‘+ “\r”

Robot joint position + "\r"

with a length of
7, in rad or mm;

Obtain the robot
joint velocity

“robot_jnt_vel“+ “\r”

Robot joint velocity + "\r"

float array
with a length of
7, in rad/s or

mm/s;
Obtain the robot . .. ﬂ(?at array
. “robot_jnt_trq*“+ “\r” Robot joint torque + "\r" with a length of
joint torque - 7, in N.mm;
Obtain additional float array

axis joint
position

“ext_jnt_pos“+ “\r”

Additional axis joint position + "\r"

with a length of
6, in rad or mm;

Obtain additional

float array
with a length of

is joint P oy . P 4+ Mt t
axis join ext_jnt_vel“+ “\r Additional axis joint velocity + "\r 6. in rad/s or
velocity
mm/s;
. .. float array
Obta} n additional “ext_jnt_trq“+ “\r” Additional axis joint torque + "\r" with a length of
axis joint torque 7. in N.mm:
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String format

Unit

Cartesian
position

X~ Yy~ zv av by ey qls g2 3. g4

X, Y, and z in mm;
a, b, and c in degree;
Q1~g4 are orientation quaternions;

Axis position

Jla j24 i3+ j4. iS5 j6. 7

Robot axis angle in rad;
Additional axis position in m or rad;

Axis velocity

vily vi2. vj3. vid. vj5. vj6. vj7

Robot velocity angle in rad/s;
Additional axis velocity in m/s or rad/s;

Axis torque

i1, 24 63+ 44 5. 6+ 7

The unit of the robot axis and additional axis
torque is the thousandth of the rated torque of
the motor;

10.5 Bus devices
10.5.1 Overview of bus devices

CC-Link, Modbus, EtherCAT, and PROFINET are supported.
CC-Link includes CC-Link devices (connected via EtherCAT) and CC-Link IE Field Basic.
EtherCAT can be used to expand bus modules such as 10 modules, PROFINET, and EtherNet/IP.

Supported Bus Protocol Supported method Remarks
TCP Master and slave
Modbus UDP Not supported
RTU Master and slave Industrial robots only
CC-Link 485 Remove device station (slave) Industrial robots only
IE Field Basic Remove device station (slave)

The following function codes are supported in Modbus:

Function code Meaning Supported
0x01 Read coil Supported
0x05 Write a single coil Supported
0x0F Write multiple coils Supported
0x02 Read discrete input Supported
0x04 Read input register Not supported
0x03 Read holding register Supported
0x06 Write a single holding register Supported
0x10 Write multiple holding registers Supported

10.5.2 Bus devices parameter configuration

The page is at: "Communications" -> "Fieldbus Devices". The page is divided into two parts. The
upper part manages all bus connections and allows for individual opening and closing operations for
each bus connection. When the bus connection is closed, the IO configured for this connection will
not be displayed in "Status Monitoring" -> "IO Signal". The lower part is the attribute parameters of
the currently selected bus device.

Type: All

modbus_0

Bl modbus 1

eclink 3

@

le—""

Protol Type

> eclink

> cclink ie

~ Name :

MODBUS slaver CDAB

MODBUS slaver CDAB

CCLINK slaver CDAB

cclink ie

@

Reset

List of bus devices.

The parameters of the currently selected bus device.

®@O©

The bus device operation buttons, from left to right, are Create, Edit, and Delete.
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Name Type Mode Endian Enable
Wl modbus 0 MODBUS slaver CDAB o
2 modbus 1 MQDBUS slaver CDAB
Parameter Parameter Explanation
Name
The name is used when configuring "IO Device" and "Register."
For example, the names in the following figure are modbus 0, modbus 1, modbus 2, and cclink 3.
« |0 Device Config
Device Type Fieldbus Device Info
Type : FIELDBUS ~ Fieldbus Device Name : | modbus 0~
Basic Info
I0BoardID : 5 Name : modbus_ U
DINumber : Dynamically Acquired Al Number : Dynamically Acquir
DO Number : Dynamically Acquired AC Number : Dynamically Acquired
Name As shown in the figure below:
[ "IO device config" name field is used in IO device configuration to indicate which bus the IO
device is related to;
[ "Register" name field is used in Register to indicate which bus the register is related to;
< New Register
Device
Type : MODBUS v Name : modbus_1 v
Basic Info FE—
Name : register0 Read Wit o dps 2
Type : int16 ~ Is Retain : O Yes @ No
Start Address : 40000 Element Number : 1
Description
Function
Function Code : v
It can be selected when adding/editing a bus device. Only CC-Link, Modbus, EtherCAT, and
Type PROFINET are supported. Note:
P [ CC-Link includes CC-Link devices (connected via EtherCAT) and CC-Link IE Field Basic.
[ ] EtherCAT can be used to expand bus modules such as IO modules, Profinet, and EtherNet/IP.
Type It indicates whether the current robot is acting as a master or slave on the bus.
It is mainly for registers. Since each register occupies 2 bytes, there are many hexadecimal sequences
Endian of the two bytes. This attribute needs to correspond to the master and the slave, otherwise, the data
will not meet the expectations. Four types of endianness are supported: ABCD, CDAB (default),
BADC, and DCBA.
The bus function can be enabled or disabled through this button. Each bus device to be enabled or
Enabling disabled individually is supported.
button Note: After a bus device is disabled, the IOs configured on the bus device will not be displayed in
"Status Monitoring" -> "TIO Signal".

10.5.2.1 Modbus communication

. . . +
On the bus device page, click on the bottom right corner a n to enter the new
communication bus device page, and select the device type as "MODBUS". It supports the TCP and
RTU protocol, and the device can be configured as a master or slave.

10.5.2.2 Modbus TCP configuration

200 xCore Control System User Manual



10 Communication

ROIKKALE

Device Type

Type : MODBUS v

Basic Info Extend Info
Name : modbus 4 Protol Type : TCP ~
Mode : slaver ~ Slave D : 1
TCPIP : 0.0.0.0
Endian : CDAB ~

TCP Port : 502
Hold Register Start Address : 40000
Hold Register Number : 2000
Coils Start Address : 0
Coils Number : 16
Discrete Input Start Address : 0

Discrete Input Number : 16

Parameter Introduction

"master", the robot serves as a master; "slave", the robot acts as a
slave;

When the robot serves as a slave, ensure that the overall configuration
of the bus does not conflict with other slaves.

When the robot serves as a master, it indicates the target slave ID that

Type

Slave ID the robot expects to communicate with.
Note: When the robot serves as a master, it only supports single-slave
communication with external devices;
When the robot serves as a slave, fill in 0.0.0.0, which means all
TCP/IP network cards are monitored.

When the robot serves as a master, fill in the IP address of the target

slave ID that the robot communicates with;

TCP port The port number when the slave uses the TCP protocol.

The start address of the register affected by the function codes 0x03,

0x06, and 0x10. Each register occupies 2 bytes.

For write-only registers, when the robot acts as a slave, the holding

Holding register start | register function code is 0x03, and when the robot acts as a master,
address the holding register is 0x06 or 0x10.

For read-only registers, when the robot acts as a slave, the holding

register function code is 0x06 or 0x10, and when the robot acts as a

master, the holding register function code is 0x03.

Holding Registers The number of holding registers from the holding register start

Number address.
. The start address of the register affected by the function codes 0x01,
Coil start address
0x05, and 0xOF.
Coils Number The number of coil registers from the coil start address.
Discrete Input Start The start address of the register affected by the function code 0x02.

Address

Discrete Input The number of discrete input registers from the discrete input start
Number address.

10.5.2.3 Modbus RTU configuration
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Device Type

Type : MODBUS e

Basic Info

Name : modbus 4
Mode @ slaver ~

Endian : CDAB s

10 Communication

Extend Info
Protol Type : TCP ~
Slave ID : 1
TCPIP : 0.0.0.0

TCP Port : 502
Hold Register Start Address : 40000
Hold Register Number : 2000
Coils Start Address : 0
Coils Number : 16
Discrete Input Start Address : 0

Discrete Input Number : 16

The Modbus RTU conception is partly the same as the Modbus TCP conception, which will not be
repeated here. Only the differences are described as follows:

RTU serial port name: Indicates the serial port medium used for bus communication. Configure it in
"Communication" -> "Serial Port Configuration", including the parameters for communication.

10.5.2.4 CC-Link communication

. . . +

On the bus device page, click on the bottom right corner a n to enter the new
communication bus device page, and select the device type as "CCLINK". It supports the CC-Link
and CC-Link IE Field Basic protocol, and the device can be configured as slave only.

10.5.2.5 CC-Link configuration

Parameter

Introduction

Protol type

cclink ie means the CC-Link IE Field Basic communication protol that
directly uses the robot's Ethernet port.

cclink ie NetCard

Configure which Ethernet card is used for communication.

cclink ie Occupied
Station Number

1 to 16 occupied stations can be configured. The default number is 4.
Default values are recommended.

cclink _ie Protol Version

Verl or Ver2 is optional. Please ensure that it is consistent with that of
the master.

10.5.2.6 EtherCAT communication

. . . +

On the bus device page, click on the bottom right corner a n to enter the new
communication bus device page, and select the device type as "ETHERCAT". EtherCAT can be used
to access PROFINET and EtherNet/IP gateway modules.
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Slaver Address: The slave address number in the EtherCAT bus topology.

Device Type

Type : ETHERCAT

Basic Info

Name : ethercat 4
Mode @ slaver

Endian : CDAB

Cancel

Extend Info

Slaver Address :

5000

ROIKKALE

Previous Step | Next Step

Note: Since the EtherCAT slave address number 1000-4000 is occupied by the robot internal devices,
to avoid device address conflict, the EtherCAT slave address number of extended devices should not
be less than 5000.

10.5.2.7 PROFINET communication

10.5.2.7.1 PROFINET slave

On the bus device page, click on the bottom right corner a n to enter the new
communication bus device page, and select the device type as "PROFINET". The device can be
configured as a slave only. One PROFINET slave can be configured for one robot, and multiple
robots can join the same PROFINET network by modifying the PROFINET slave name to enable
multiple slaves. The model selected for Slots 1-6 should be consistent with the correspondent-side
configuration.

Device Type

Type : PROFINET

Basic Info

Name : profinet 4

Mode : slaver

Extend Info

Station Name : rokae

NetCard :

Update Period :

192.168.0.160 : enp2s0

10

Endian : CDAB
Slot 1 Type : DO_256 ~
Slot 2 Type : DI 256 ~
Slot 3 Type : AO_Int16 8 4
Slot4 Type : Al Int16_8 ¥
Slot 5 Type :  AQ_Float32_8 ~
Slot 6 Type : Al Float32_8 ~
Parameter explanation:
Parameter Explanation
Device
Select PROFINET.
type
Name Equipment code.
Type Only slaver is supported.
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Select DCBA generally, depending on the agreement between the communicating

Endian .
parties.
Station PROFINET slave name. It should be consistent with the correspondent-side
name configuration. Chinese characters, uppercase letters, and underlines are not allowed.
Select the network port to connect to the correspondent; includes the network card IP
NetCard
and name.
Up Qate Default to 10ms, minimum 2ms.
period
Slot 1 Only DO_256 model can be selected, indicating that 256 digital quantities are output
type from the robot to the correspondent via slot 1.
Slot 2 Only DI 256 model can be selected, indicating that there are 256 digital inputs from
type the correspondent to the robot via slot 2.

The option models include AO Int16 8/ AO Intl6 16/ AO Intl6 32/ AO Intl6 64/
Slot 3 AO_Intl6_128/ AO_Intl6_256.

type AO Intl6_8 means that there are 8 intl6 analog outputs from the robot to the
correspondent via slot 3, and so forth.

The option models include Al Int16 8/ Al Int16 16/ Al Int16 32/ Al Intl6_64/
Slot 4 Al Intl6 128/ Al Intl6_256.

type Al Intl6_8 means that there are 8 intl16 analog inputs from the correspondent to the
robot via slot 4, and so forth.

The option models include AO_Float32 8/ AO Float32 16/ AO_Float32 32/

Slot 5 AO_Float32_64/ AO_Float32 128/ AO_Float32_256.

type AO_Float32 8 means that there are 8 float32 analog outputs from the robot to the
correspondent via slot 5, and so forth.

The option models include AI Float32 8/ Al Float32 16/ Al Float32 32/

Slot 6 Al Float32_64/ Al_Float32_128/ Al Float32_256.

type Al Float32 8 means that there are 8 flaot32 analog inputs from the correspondent to
the robot via slot 6, and so forth.

10.5.2.7.2 PROFINET master

+
On the bus device page, click a n on the bottom right corner to enter the new
communication bus device page, select the device type as "PROFINET", and select the mode as
"master". A robot supports setting up a PROFINET master.

Device Type

Type : PROFINET v

Basic Info Extend Info

Name : profinet_3 Station Name : rokae

Mode : master 2 NetCard : enpi1s0 >
Endian : CDAB ~ Config File :

Manage File

=3

Parameter explanation:

Parameter Explanation
Device type | Select PROFINET.
Name Equipment code.
Type master
Endian The master only supports CDAB.
Station name | PROFINET master name
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NetCard Select the network port to connect with the communication partner.
Conf;.l‘(’;z Zatlon Select the configuration file for connecting with the communication partner.
Manage
configuration | Import and edit configuration files.
files
On Open the system directory to select the files to import.
Import Import configuration files.
File list Display existing configuration files.
File name Name of the currently selected file.
Rename Rename the selected file
Delete Delete the currently selected file

10.5.2.8 Ethernet/IP communication

. . + .

On the bus device page, click a n on the bottom right corner to enter the new
communication bus device page, and select the device type as "EtherNetIP". The device can be
configured as a slave only. A single robot supports the configuration of one EtherNet/IP slave station.

Device Type
Type : EtherNetIP v
Basic Info Extend Info
Name : ethernet_ ip 1
Mode:=| slaver - NetCard : 192.168.1.160:enp3s0 ~
Endian : CDAB ~
Read Register Number : 32 ~
Write Register Number : 22 ~
Parameter explanation:
Parameter Explanation
Device type That is, EtherNetIP.
Name Bus device name, cannot be the same as the names of other bus devices.
Type Only slaver is supported.
. Select CDAB generally, depending on the agreement between the
Endian . .
communicating parties.
Select the name of the network card connecting to the EtherNet/IP master
NetCard station. The dropdown box will display the IP address and name of the
network card.
Read-only Registers | Number of read-only registers for the EtherNet/IP slave station: Each
Number register represents 2 bytes. Options are 32, 64, 128, and 248 registers.
Write-only Registers | Number of write-only registers for the EtherNet/IP slave station: Each
Number register represents 2 bytes. Options are 32, 64, 128, and 248 registers.
Notes:

®  Only one EtherNet/IP bus device is supported. Attempting to create more will result in an error

message.

° Register addresses start from 0. If 32 is selected, it indicates that the device has registers with
addresses from 0 to 31. When configuring register mappings in the "Registers" interface, pay
attention to the address range.

®  Read-only and write-only are defined from the perspective of the xCore control system: Read-
only registers correspond to EtherNet/IP master Output data; write-only registers correspond to
EtherNet/IP master Input data.

®  The number of read-only and write-only registers also represents the amount of communication
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10 Communication

data. The more data, the greater the communication load. Therefore, it is recommended to select
the smallest number of registers that meets the requirements.

The number of bytes for Input and Output data configured in the master station should match
the number of bytes contained in the write-only and read-only registers of the slave station,
respectively. Otherwise, communication may fail.

The read-only and write-only registers of the EtherNet/IP bus device are two separate data areas.
The addresses for configured read-only and write-only registers can overlap.

The EtherNet/IP slave station of the xCore control system does not provide an EDS file by
default. Its Input Assembly Instance ID is 1, and its Output Assembly Instance ID is 2. The
master station must match these settings during configuration; otherwise, communication may
fail.

10.6.1 Overview of registers

The

register represents the available variables within a robot, which are generally used for data

communication with external devices, so as to control the robot and obtain its status. The register can
also be used as a variable in the current RL project. The register variables can be operated by
commands or assignments.

Note:

The register is a concept of robots themselves, rather than belonging to bus devices. A register
can be created or edited by specifying which bus device it is bound to for communication.

Each register occupies 2 bytes. For different types of variables, the number of registers
occupied is different.

10.6.2 Register parameter configuration

On the "Communication" -> "Register" page, you can view existing registers and perform Add, Edit,

and Delete.
< Register
Device: All ~ Type: All ~ Name: Describe: Reset  AllDel
Name Type tart Addres: ReadWrite IsRetain Lenth Bit Bias Byte Bias End Addressevice Na @
1 CSH start bool 0 read only No 1 0 modbus_
Pl clear_alarm boal 1 read only No 1 1 modbus_
El pause_motoroff  bool 2 read only No 1 2 modbus_
Bl motoron_start bool 3 read only No 1 3 modbus_
5 motor_on bool 4 read only No 1 4 modbus_
6 start bool 5 read only No 1 5 modbus_
Il mode_switch bool 6 read only No 1 6 modbus_
8 work_ok bool 7 read only No 1 7 modbus_
9 estop bool 50 write only No 1 50 modbus_
10 alarm boal il write only No 1 51 modbus_
11 home_ok bOV 52 write only No 1 52 modbus_ Q
L) )

i — (B0

Register list.

Register import and export button, click to switch to the register import and export page,
and perform import and export.

© ©©

The register operation buttons, from left to right, are Create, Edit, and Delete.

Start Address ReadWrite IsRetain Lenth BitBias Byte Bias End Address Device Name  Function

Bl CSH start bool ] read only No 1 ] modbus 0 ctrl moto...
Pl clear_alarm bool 1 read only No 1 1 modbus_0 ctrl_clear_...
Parameter Explanation

In RL, register variables can be accessed through this name.

Note: The list cannot have duplicate names, nor can it have duplicate names with
any variables in the RL list. Otherwise, RL will have variable conflicts, which may
result in unpredictable consequences.

Name

Type bit, byte, bool, int16, float, and int32 are supported.

The register addresses of the same read and write attributes in the same bus device
cannot be cross-occupied, and the register addresses of different read and write
attributes in the Modbus bus device cannot be cross-occupied.

Start
Address
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For example, if one register occupies 41000-41003, another register cannot start
from 41002.

ReadWrite

ReadWrite attribute, indicating whether the register is read or written from the
robot's perspective (not from the master or slave's perspective). Write-only
registers are used for robot external output status; read-only registers are used by
robots to obtain commands sent from external devices.

IsRetain

When the register is set to hold, the value of this IsRetain on a non-volatile storage
medium during robot restart, shutdown, power outage, or RL stop. When the robot
powers on again or RL is running again, the value of register is restored to the
value held before the robot shuts down or RL is stopped.

Length

The length represents the number of variables. For variables greater than 1,
variable references can be made using arrays, with subscripts starting from 1.
Note: It is different from the number of registers. For example: Registers
40140—-40153, the variable type is float, and each float occupies 2 registers with a
size of 7. Therefore, the number of registers occupied is 2 * 7 = 14.

Bit Bias

Bit Bias represents the position of the bit type register mapped to the register. A
register occupies two bytes, which is 16 bits, and the bit offset refers to the position
of the corresponding register, with an offset value of 1-16. When creating a bit
type register, the bias value can be set if the element number is 1, on the contrary,
it cannot be set.

Byte Bias

Byte Bias represents the position of the Byte type register mapped to the register.
A register occupies two bytes, which is 16 bits, while a byte variable only requires
8 bits. Therefore, when creating a byte register variable, it is necessary to choose
whether to map to 8 bits of LSB (1—8) or 8 bits of MSB (9—16) of the register.

End
Address

The end address represents the last register address occupied by the register
variable. When the register variables are arranged continuously, the user can
quickly understand the space occupied by the register through this value.

For example, the start address of the next register can be determined by adding 1 to
the value of this item.

Device
name

The device name is defined when the "bus device" is created, indicating which bus
device is bound to the register. The register can be bound to the CC-Link, CC-Link
IE Field Basic, Modbus, and EtherCAT devices.

Function

The content in this column is some fixed function codes, indicating the robot
function corresponding to this register. Function codes are divided into read-only
and write-only function codes, as detailed in the Register Function Code section
below.

The parameters of each column in the register list are explained in the following table:

Type

Explanation

Only one bit of a register is occupied, and the bit array needs to appear in integer
bit multiples of 16 bits. For example, for a bit type register starting from 41000-bit, a
variable with a size of 64 occupies 4 registers from 41000 to 41003.

Only a certain 8 bits of a register are occupied, and LSB (the first 8 bits of the register)
byte or MSB (the last 8 bits of the register). When creating a byte register array, the default
is LSB, and MSB and LSB cannot be changed.

bool Occupy 1 register.

intl6 Occupy 1 register.

float Occupy 2 register.

int32

Occupy 2 register. Note: When the device type is PROFINET, creation is not
supported.

About bit type registers:
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< Edit Register: start

Device
Type : MODBUS v Name : modbus_0 v
Basic Info @
Name : start Read Write : (@) Read only () Write only
Type : | bit v \ is Retain : () Ves (OL8
Start Address : 0 | rement Number - 1
o 1 O - O 3 O 4 O 5 O 6 O 7 O 8
EItEIaS:OQOwOH Ou2QuQuQOQnOre
Description : Fs \
Function @
Function Code : v

@® | Element Number.

Bit Bias. As shown in the figure above, if the element number is 1, it indicates that a
@ | certain bit of a register is occupied. The number of bit biases can be set, with optional
values ranging from 1 to 16.

When the element number of the bit type register is greater than 1, i.e. the bit variable array, it is not
allowed to set the bit bias and perform function binding.

When the input of the element number in a bit type register is greater than 1, the bias option is
automatically hidden, and the offset is set to 1.

About byte type registers:
< Edit Register: start

Device
Type : MODBUS ~ Name : modbus 0 ~
Basic Info
Name : start Read Write : © Read Only O Write Only
Type : byte ~ Is Retain : O Yes @ No
Start Address : 0 Element Number : 1 |

High Address |© Low Byte O High Byte \
Description : | f

/ @
Function @

Function Code : ~

Previous Step | Next Step

@ | Element Number.

@ | Byte address.

As shown in the figure above, if the element number is 1, it indicates that certain 8 bits of a register
are occupied, and the byte address can be set, with optional values range of LSB (1-8) and MSB (9-
16).

When the element number of the byte type register is greater than 1, i.e., the byte variable array, the
byte address is not allowed to be set, with a default of LSB.

Note: It is not allowed to enable the program through the register when it is equipped with the pause
function or system IO has not been reset.

10.6.4 Register function code
10.6.4.1 Read-only function code

The read-only function codes are mostly used for control signals, which are usually sent by external
devices to the robot to indicate its actions. For robots, these registers are read-only. Currently
supported control signals:
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Supported Binding

Function Code Name Function

Types

Blank

N/A

No function, custom input.

ctrl _clear alarm

bit/bool/byte/int16

Clear servo alarms. Posedge (0—1): Clear alarm; set to 0:
Reset.

ctrl_estop_reset

bit/bool/byte/int16

Emergency stop reset. Posedge (0—1): Estop reset; set to 0:
Reset.

ctrl jjwe A

bit/bool/byte/int16

The trigger type is pulse trigger, which is active at a high
level. When the signal 0->1, the robot stops. After
triggering by this signal, the robot cannot continue to run,
and can only run again after pptomain, pptofunc, or
pptocurs. In addition, the sta_jjwc_B signal is set to 1 (high
level). When the signal 1-> 0, the sta_jjwc B signal is set
to 0 (low level).

ctrl_motor_off

bit/bool/byte/int16

Execution of power off. Posedge (0—1): Power off; set to
0: Reset

ctrl_motor_on

bit/bool/byte/int16

Execution of power on. Posedge (0—1): Power on; set to 0:
Reset

ctrl motor on_off

bit/bool/byte/int16

Motor power on or off: 1, power on; 0, power off.

ctrl_motoron_pptomain_start

bit/bool/byte/int16

Power on, Pointer to main, and start program in order.
Posedge (0—1): Power off; set to 0: Reset.

After triggering the function code, if the teach pendant
displays the alarm "Program not synchronized to controller,
startup failed", synchronize the program and retrigger the
function code.

ctrl_motoron_start

bit/bool/byte/int16

Power on and start program in order.

Posedge (0—1): Power off; set to 0: Reset.

After triggering the function code, if the teach pendant
displays the alarm "Program not synchronized to controller,
startup failed", synchronize the program and retrigger the
function code.

ctrl pause motoroff

bit/bool/byte/int16

Pause program and execution of power off. Posedge
(0—1): Power off; set to 0: Reset.

ctrl_pptomain

bit/bool/byte/int16

Program pointer to main. Posedge (0—1): Power off; set to
0: Reset.

ctrl_program_start

bool/byte/int16

Start the RL program. Posedge (0—1): Power off; set to 0:
Reset.

After triggering the function code, if the teach pendant
displays the alarm "Program not synchronized to controller,
startup failed", synchronize the program and retrigger the
function code.

ctrl program_start stop

bit/bool/byte/int16

Program running/stop. Set to 1: Program run; set to 0:
Program stop

ctrl_program_stop

bit/bool/byte/int16

Stop the RL program. Posedge (0—1): Power off; set to 0:
Reset.

ctrl_set program_speed

bit/bool/byte/int16

Set program running rate. Input value represents the
running rate. Example: Input "10" sets the rate to 10

ctrl_soft_estop

bit/bool/int16

Control the robot's soft emergency stop, 1: not trigger the
soft emergency stop; 0: trigger soft emergency stop.

ctrl_switch auto_motoron

bit/int16/byte/bool

Switch to Automatic mode first, then power on. Posedge
(0—1): Power off; set to 0: Reset.

ctrl switch operation_auto

bool/byte/int16

Switch to Automatic mode. Posedge (0—1): Switch to
Automatic mode; set to 0: Reset.

ctrl_switch_operation_auto_manu

bit/bool/byte/int16

Switch between Automatic mode and Manual mode, set to
1: Automatic mode; set to 0: Manual mode.

ctrl_switch_operation_manu

bit/bool/byte/int16

Switch to the Manual mode. Posedge (0—1): Switch to
Manual mode; set to 0: Reset.

enable safe regionOl~enable safe
region10

bit/bool/byte/int16

Corresponding safe region enabled. Posedge (0—1):
Enable safe region; set to 0: Reset

ext_cmd_set

bit/bool/int16

Remote control function: issue commands. See "Remote
Control".
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Remote control function: command function code. Array,

ext_request_data intl6 array register with a fixed size of 8.
ext reset bit/bool/int16 'l'lemote control" function: overall function reset. See
— Remote Control".
ext_resp._get bit/bool/int16 Remote control function: Acknowledge and clear the

previous command response.

Reset E-stop state and clear alarm. Posedge (0—1): Reset
E-stop state and clear alarm; set to 0: Reset.

Trigger the robot's reduced mode. Posedge (0—1): Trigger

ctrl_estop reset and clear alarm | bit/bool/byte/int16

ctrl_reduced_mode bit/bool/byte/int16 the robot's reduced mode; set to 0: Reset.
. . Reset the lookahead pointer change mark (sta_cursor_ste).
ctrl reset cursor state bit/bool/byte/int16 Posedge (0—1): Reset sta_cursor_state to 0
otrl_change prog int16/int32 Trigger the project switch; the input value is the ID value in

the project switch list.
Description: All system inputs of the above system registers are pulse-triggered. To ensure that the xCore system receives external
commands correctly, please ensure that the pulse width of the external input is not less than 60 milliseconds.

Preconditions/Precautions
Power On Sequence
Mot The robot is in automatic mode; ae L L L L L
otor on ThC robot has no alarm; Power on command [pl¢->robot] T
Power on status [robot->plc] ~—
Power Off Sequence
dk
Motor Off Power off command [plc->robot] — |
Power off status [robot->plc]
The robot is in automatic mode; Program Startup Sequence
Program There is robot program pointer; [ I [ U [ sy O ) A I
startup The rObOt iS powered on; Program Startup command [plc->robot] —
The robot has no alarm: Program status [robot->plc] Reay
5 —
Program Pause Sequence
The external device sends a T e W e M i A e O e O s
Program hrough . dk
pause program pause t ougn a rengteT Program Pause command [plc->robot] —
(without power-off); Program status [robot-5plc] L
Trigger the emergency stop Emergency Stop Sequence
signal or external emergency dk
stop sequence logic. (Note: After Press emergency stop button
the emergency stop is pressed, Emergency Stop status [robot->plc] —
Emergency the program will stop, the motor Power Onstatus frobotopld ———
stop handling w1!1 be pqwered off, aqd .the Program status robot->plc]
pointer will be lost, so it is
required to clear the alarm,
power on, and move the
program pointer to main.)
Operat.10n sequence: Whole process for robot startup
(1) Switch the robot to manual rr P e N s M et R oy At O it O i s |
mode: Switch to manual mode[plc->rabot] f
4 Clear alarm{plc->robot] e \
(2) Clear alarm (clear servo Power Onfplc->robot] —
alarm or controller error alarm). Program Pointer to mainlplc->robot] _ 1 =
(3) Power on the motor; Program Startup[plc->robot] ey
. Manual mode status [robot->pl] T \
Whole “) _Move the program pointer to Power on status [robot->plc] S
process for main. (The larger the project, the Program status [rabot->plc] ~—
robot startup longer time the command
pptomain takes. It is
recommended to reserve 2s for
execution, and send the program
startup signal after the command
is completed.);
(5) Start the program;

10.6.4.2 Write-only function code

The write-only function codes are mostly used for state signals, which refer to the signals sent by the
robot to the outside world for feeding back the robot's state, including the power-on state, program
state, etc. For robots, a register being write-only indicates that it can be bound to the state signals. The
following state signals are currently supported.

Supported Binding

Types Function

Function Code Name
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Blank

No function, custom output.

ext_error_code intl6 Remote control function: error code.
ext_resp_set bit/bool/ int16 Remote control function: response after command execution.
. Remote control function: data to be fed back. Array, register with a fixed
ext_response_data intl6 array .
size of 8.
sta_alarm bit/bool/byte/int16 Servo alarm status, 1: servo alarm; 0: no alarm.
sta board DI0~sta board DI3 bit/bool/byte/int16 Real-time output of signal state of self-developed IO board and Solidot
- - - - 10 board.
sta_board DOO~sta_board DO3 bit/bool/byte/int16 %ag;)t;r(lie output of signal state of self-developed 10 board and Solidot
sta_collision bit/bool/byte/int16 Collision detection status, 1: collision detected; 0: no collision.
sta collision alarm bit/bool/byte/int16 Collision detection alarm, 1: collision detected; 0: no collision; alarm
_ _ cleared.
- . . Open state of collision detection. 1: Collision detection enabled; 0:
sta_collision_open bit/bool/byte/int16 Collision detection disabled.
sta_controller is running bit/bool/byte/int16 Runr}lng signal of controller: 1: running controller; 0: controller not
running.
sta_encoder low_battery bit/bool/byte/int16 Encoder low voltage alarm status or battery maintenance due date alarm
sta_grease bit/bool/byte/int16 Grease replacement alarm status
sta_routine_maintenance bit/bool/byte/int16 Routine maintenance alarm status
The robot reports an error code, which differs from the error code value
sta error code intl6 in the robot log by 30000. For example, the error code 50002 for the
- = robot log "out of range of motion" was obtained through sta_errorCode as
20002.
EStop state
This value is affected by the emergency stop trigger level type setting.
sta_estop bit/bool/byte/int16 When it is set to high level, 1: the current emergency stop is triggered; 0:
normal. When it is set to low level, O: the current emergency stop is
triggered; 1: normal.
sta heartbeat bit/bool/byte/int16 Heartbeat signal, write-only. Click "Settings —> Controller Settings" and
- set the heartbeat cycle.
sta home bit/bool/byte/int16 Whether each joint of the robot is at the Home point, 1: at the Home
- point; 0: not at Home point.
Real-time state output. Trigger action: passive trigger. When the
sta_jjwc_B bit/bool/byte/int16 ctrl_jjwec_A signal is 0->1, the sta_jjwc_B signal is set to 1. When the
ctrl jjwc A signal is 1->0, the sta jjwc B signal is set to 0.
sta_motor bit/bool/byte/int16 Motor power on status, 1: powered on; 0: not powered on.
sta_operation_mode bit/bool/byte/int16 Current operating mode, 1: Automatic mode; 0: Manual mode.
sta_program bit/bool/byte/int16 BY};reiler it is currently in the program running state, 1: program running;
RL pause state, 0: initialization state; 1: RL running; 2: HMI pause; 3:
. System IO pause; 4: Register function code pause; 5: External
sta_program_full byte/int16 communication pause; 6: SDK pause; 7: Pause command pause; 10:
Emergency stop; 11: Safety door; 12: Pause for other factors.
sta_program_not_run bool/byte/int16 Non-e)_(ecutlon of RL program, l: non-execution of RL program; 0:
execution of RL program.
. Program reset success signal; the output is 1 when the program pointer is
sta_program_reset bool/byte/int16 on the first line of the main function, otherwise, the output is 0.
sta_program_speed intl6 Query the current program running speed (in percentage terms).
sta, robot._is_busy bit/bool/byte/int16 Whether the CL.IITel’lt robpt 1.s ;?erformlng time-consuming operations such
as pptomain, 1: performing; 0: free.
Whether the robot is in motion, 1: the robot is in motion; 0: the robot is
stationary.
sta_robot_moving bit/bool/byte/int16 Only detect the robot's motion status when detecting motion commands

and Jog in the RL program. (Note: In identification, dragging, force
control, and drag playback, even if the robot is in motion, the output is
still stationary.)
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sta_safe_door

bit/bool/byte/int16

The register-bound state signal output is valid when the safety gate is
opened, but invalid when the safety gate is closed (active at high level,
but inactive at low level).

sta_safe jnt posl~sta safe jnt pos

8

bool/byte/int16

Safety position triggering state, 1: safety position reached; 0: safety
position unreached.

sta_safe regionOl~sta_safe regionl

0

Bool/byte/int16

Safe region triggering state. 1: Safe region triggered.

sta_soft_estop

bit/bool/int16

Output of soft emergency stop status. This status value is affected by the
emergency stop trigger level type setting. When it is set to high level, the
status value is 1 when triggering a soft emergency stop, and 0 when not
triggered; when it is set to low level, the status value is 0 when triggering
a soft emergency stop, and 1 when not triggered.

sta_cart_pose

float array

Query the current value of the robot tool TCP relative to the world frame.
Requirements for bound registers: float array, size - 7.

sta_cart vel

float array

Cartesian speed of robot.

sta_jnt_pose

float array

Query the current joint angle of the robot. Requirements for bound
registers: float array, size - 8.

sta_jnt_trq

float array

Query the current joint torque of the robot. Requirements for bound
registers: float array, size - 8, unit: N.m.

sta_jnt_vel

float array

Query the current joint velocity of the robot. Requirements for bound
registers: float array, size - 8, unit: rad/s.

sta_tcp_pose

float array

Value of the robot tool TCP relative to the world frame. Requirements for
bound registers: float array, size - 7.

sta_tcp_vel

float array

Velocity of the robot TCP. Requirements for bound registers: float array,
size - 7.

sta_tcp_vel mag

float

Robot TCP resultant linear velocity.

sta_ext_estop

Bool/byte/int16

External estop state

1: external emergency stop state; 0: non-external emergency stop state
The safeboard is a mini board, and the firmware version is not less than
1.0.8.7

sta_ext_jnt pose

float array

Query the external axis position

1.  For different external axes, the physical meaning of the function
code return data varies.

2. Currently, only rails are supported, and for rails, the return data
represents the pose of the rail relative to the calibration zero point.

sta_hand_estop

bool/byte/int16

Handheld estop state

1: external emergency stop state; 0: non-external emergency stop state
The safeboard is a mini board, and the firmware version is not less than
1.0.8.7

sta_sys_stop_di

bit/bool/byte/int16

Output the value of the signal bound to the system pause.
"sta_sys_stop_di" outputs 1 when either the "Pause Program" or "Pause
Program 1" signal is triggered, and outputs 0 when neither of the two
signals is triggered.

sta_reduced mode

bit/bool/byte/int16

Whether the robot is currently operating in reduced mode. 1: In reduced
mode.

sta_on_path

bit/bool/byte/int16

Whether the robot's current position is on the preset trajectory

1: Yes, e.g., during program execution or when paused, the robot remains
on the preset path.

0: No, e.g., path deviation during JOG, clicking pptomain, reloading the
project, or after pptocurs repositioning.

Notes:

1. When the emergency stop button is pressed, due to servo oscillation
and power-off jitter, the controller determines that the robot has deviated
from the preset trajectory, and therefore the sta_on path function code
value is 0.

2. When the safety gate is opened and a safety stop is triggered, the
sta_on_path function code value becomes 0.

sta_near path

bit/bool/byte/int16

Whether the robot's current position is near the preset trajectory

1: Yes, if both the path deviation sphere radius and path deviation sphere
angle conditions are satisfied.

0: No, for all other cases.

The path deviation sphere radius and path deviation sphere angle
parameters are configured in Settings — Controller settings — Advanced
settings.

When both the path deviation sphere radius and path deviation sphere
angle are set to 0, this function code is equivalent to sta_on path

sta_task state

Int16/int32/byte

Robot task status output

: Ready

:JOG

: Load identification

: Dynamic identification
: Enable drag

: Program running

: demo

DU WL = O
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7:RCI
8: Debugging
9: Friction identification

sta_drag

Whether the robot is in drag status (only applicable for collaborative
models)

0: Not in drag status

1: In drag status

Int16/int32/byte/bit/bool

sta_drag_buttonl

Status of robot drag button 1 (only applicable for collaborative models)
0: Button not pressed
1: Button pressed

Int16/int32/byte/bit/bool

sta_drag button2

Status of robot drag button 1 (only applicable to non-SR collaborative
models) (for CR models with only one button, pressing -either
Int16/int32/byte/bit/bool sta_drag buttonl or sta_drag button2 will output 1)

0: Button not pressed
1: Button pressed

Whether the lookahead pointer position changes
1 when the lookahead pointer position changes after pptoline/pptofunc is

sta_cursor_state bit/bool/byte/int16 performed
0 when pptoline/pptofunc is not performed or after using
ctrl reset _cursor_state to reset
Resultant linear velocity of the TCP relative to the robot base frame, in
sta_tcp_ref base vel mag float mm/s:
Resultant linear velocity of the TCP relative to the robot world frame, in
sta_tcp_ref world_vel_mag float mm/s:
sta_tcp_ref base pose float array Pose of the TCP rel.atlve to the robot base frame, array length 7 (position
- == in mm, quaternion);
Pose of the TCP relative to the robot world frame, array length: 7
sta_tcp_ref world_pose float array . S
(position in mm, quaternion);
sta_robot_jnt_pos float array Robot joint position, array length: 7, in rad or mm;
sta_robot_jnt_vel float array Robot joint velocity, array length: 7, in rad/s or mm/s;
sta_robot_jnt_trq float array Robot joint torque, array length: 7, in N.mm;
sta_ext_jnt_pos float array Additional axis joint position, array length: 6, in rad or mm;
sta_ext_jnt vel float array Additional axis joint velocity, array length: 6, in rad/s or mm/s;
sta_ext_jnt_trq float array Additional axis joint torque, array length: 7, in N.mm;

10.6.5 RL read/write register example

10.6.5.1 Command

The control system reads and modifies the registers in two ways: command or assignment.
Command provides Write(RegByName and ReadRegByName. Assignment is more intuitive and
simple, using the operator "=".

WriteRegByName(modbus_reg[index], rl_symbol)

Modbus-reg is the register name configured in "Communication" -> "Register", which can be offset at
the first address of the corresponding register using [index]. The index range is [1, maximum register
size], and the default index = 1.

The data in the control system can be output to its bound devices through registers.

For example, "int rl_value" is defined in the control system. If you want to output it to an external
device, you can specify a register, such as the first register of "mtcp wo i", and add a
WriteRegByName command in the RL language. The value will be sent to the external device
associated with "mtcp _wo _i".

GLOBAL PROC main()
int rl_value =0;

= while(true)

/{Production cycle

//Command for controlling the robot's actions
=

/..

@
//Count plus one /
rl_value+=1;
e 1 |WriteRegByName(mtcp_wo_i[1],rl_value); |
endwhile

ReadRegByName(modbus_reg[index], rl_symbol)
This command is similar to WriteRegByName, which updates the value of a register to the RL
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program variable. For example, it is used to control the execution process and motion parameters of
RL programs.

Directly use the operator "=". For example, "mtcp_wo_i[1] = 1" is to update the value of the first
element of the register mtcp_ wo_i to 1. Similarly, "a = mtcp_wo_i[1]" is to update the value of the
first element of the register mtcp_wo i to the variable a of the RL program.

10.6.6 Register remote control

Remote control is a combination function performed with registers of 7 different functions. It is used
to achieve complex business logic interactions in a specific sequence. External devices can fulfill
functions such as robot Jog, updating point position, obtaining robot position and status, etc. via the
remote control function.

Register function
External devices use four types of registers to control the robot. These registers are read-only for the
robot.

Function Code Name Attribute Type Length Function
Issuing commands:
1. Set ext_cmd_set to 1 to send a request for command execution.
Read- The request is responded only when ext cmd_set is set to 1.
ext_cmd_set int16/bool/bit 1 2. To avoid misoperation, be sure to set the command data to the data
only . - . .
area before execution. (The command data is temporarily stored in
the cache and is responded only when ext cmd set is 1).
3. After the command is executed, clear ext cmd set (set it to 0).
Function reset:
1. The signal is used to enable the remote control function. Always
Read- . . keep the register state at 1 when using the function.
ext_reset only int16/bool/bit ! 2. The function stops when the register state is 0.
3. The signal is also used for commands to reset or interrupt the
action when the interface function is abnormal.
ext_resp_get Read- int16/bool/bit 1 Acknowledge and clear the previous command response, and reset
only ext_resp_set to 0.
ext_request_data Read- intl6 3 Command function_ code. A}’ray., register With a fixed s.ize of 8. For
— — only details, refer to the introduction in the function code section.

External devices use three types of registers to obtain the robot status. These registers are write-only
for the robot.

Function Code Name Attribute Type Length Function
ext_error_code \X;llt;_ intl6 1 Remote control function: error code.
ext_resp._set Write- int16/bool/bit 1 After~ respor}dlng to the control cqmmand, the robot sets the register
— = only to 1, indicating that the command is executed.
Write- . Remote control function: data to be fed back. Array, register with a
ext_response_data intl6 8 .
- — only fixed size of 8.

10.6.6.1 Procedure

The combined use of 7 types of registers and control flow are shown in the figure below.
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Com D

Initialize Register
ext reset=0
ext_cmd set=0

v

Enable remote control
function
keep ext_reset =1

I
v

Prepare command:
set up
ext_request_data
[0]~[7]

v

Issue command
keep ext_cmd_set=1

v

An error
occurred

Reset command
ext_reset=0

T
B

v

Command to close:
ext_cmd_set=0

v

To reopen the remote

Waiting for instruction
processing results:
query ext_resp_set =17

Read reply result control function
read ext_reset =1
ext_response_data
[01~171

!

Confirm reading
results completed:
keep ext resp get=1
to one less register
communication cycle

¢ Error handling process

Normal control
process

Confirm reading
results completed:
ext_resp get=0
ext_cmd _set=0

Continue to
control?

Normal control process

10.6.6.2 Command format

Commands and responses are implemented with 8 registers individually.

The command signal ext request data (eight registers occupied: reg0 - reg7) is used to specify the
data area of the commands and relevant parameters. A command consists of multiple characters:
1) Character: a 16-bit register.
2) Command format: a command consists of up to 8 characters and varies with the command. The
shortest command consists of 1 character.

| Command No. | Command No. 1 | Command No. 2 | ...... | Command No. 7 |
The response signal ext response data (eight registers occupied: reg0 - reg7) is used to obtain the
data area of the responses. A response consists of multiple characters:

| Command No. | Response No. 1 | Response No. 2 | ...... | Response No. 7 |
1) Character: a 16-bit register.
2) Response format: a response consists of up to 8 characters. and varies with the received command.
The shortest response consists of 1 character. However, an abnormal response always occupies 3
characters.
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The available command numbers are shown in the table below:

. Command | Command Length
Command Type | Explanation Code Command RERETEE
Set Jog space 1 2 3
Obtain Jog space 2 1 4
Set Jog speed 3 2 3
Obtain Jog speed 4 1 4
Set Jog step length 5 2 3
JOG Obtain Jog step length 6 1 4
Start Jog 7 4 2
Stop Jog (without
8 1 2
parameters)
Update point position 9 2 2
Move to point position 10 2 2
Set tools 11 2 3
Obtain current tool id 12 1 4
Set information Set work object 13 2 3
thaln current work object 14 1 4
id
10.6.6.3 Command description
(1) Set Jog space:
Command/Reply Sl Parameter 1 Parameter 2
Code
Frame:
1: Joint space
2: World frame
Set Jog space 1 3: Flange frame N/A
4: Base frame
5: Tool frame
6: Work object frame
Reply 1 Result: 0 - Succeed; 1 - Fail. Error code
(2) Obtain Jog space:
Command gganemand Parameter 1 Parameter 2 Parameter 3
Obtain Jog space | 2 N/A N/A N/A
Frame:
1: Joint space
Result: 2: World frame
Reply 2 0 - Succeed: 1 - Fail Error code 3: Flange frame
4: Base frame
5: Tool frame
6: Work object frame
(3) Set Jog speed:
Command/Reply gganemand Parameter 1 Parameter 2
Set Jog speed 3 Jog speed (1-100) N/A
Reply 3 Result: 0 - Succeed; 1 - Fail Error code
(4) Obtain Jog speed:
Command gganemand Parameter 1 Parameter 2 Parameter 3
Obtain Jog 4 N/A N/A N/A
speed
Result:
Reply 4 0 - Succeed; 1 - Error code Jog speed (1-100)
Fail
(5) Set Jog step length:
Command/Reply gganemand Parameter 1 Parameter 2
1: Continuous
2: 10 mm step length
lse Zt Jt(})lg step 5 3: 1 mm step length N/A
& 4: 0.1 mm step length
5:0.01 mm step length
Reply 5 Result: 0 - Succeed; 1 - Fail Error code

(6) Obtain Jog step length:
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Command ggar;mand Parameter 1 Parameter 2 Parameter 3
Obtain Jog step 6 N/A N/A N/A
length
1: Continuous
. 2: 10 mm step length
Reply 6 Resuilt: . . Error code 3: 1 mm step length
0 - Succeed; 1 - Fail
4: 0.1 mm step length
5:0.01 mm step length
(7) Start Jog:

The command is dependent on command code 1: set Jog space. In joint space, the value of parameter
1 represents the joint number (J1-J7: 1 for J1, ..., 7 for J7); in Cartesian space, it represents the (X, y,

@8

©

z,a, b, ¢, and elb) number (1 for x, ..., 7 for elb).
Command/Reply ggg;mand Parameter 1 Parameter 2
Operation mode:
Joint space — representing joint Jog direction:
Start Jog 7 number; 1: negative
Cartesian space — representing (X, y, | 2: positive
z, a, b, ¢, and elb)
Reply 7 Result: 0 - Succeed; 1 - Fail Error code
Stop Jog:
Command
Command/Reply Code Parameter 1
Stop Jog 8 N/A
Reply 8 Result: 0 - Succeed; 1 - Fail.
Update point position:
Command/Reply ggar;mand Parameter 1 Parameter 2
Upda_te pomnt 9 Number in the RL project point list | N/A
position
Reply 9 Result: 0 - Succeed; 1 - Fail Error code
0) Move to point position:
Command/Reply 8g:1rémand Parameter 1 Parameter 2
Move to point 10 Motion mode: Number in the RL project
position 1: MoveAbs;j; 2: Movel; 3: MoveL point list
Reply 10 Result: 0 - Succeed; 1 - Fail Error code
1) Set current tool:
Command/Reply ggg;mand Parameter 1 Parameter 2
Set current tools | 11 Number in the RL project tool list N/A
Reply 11 Result: 0 - Succeed; 1 - Fail Error code

2) Obtain current tool id:
Command/Reply ggg;mand Parameter 1 Parameter 2 Parameter 3
Obtain current |, N/A N/A N/A
tool id
Reply 12 ?;slult: 0 - Succeed; 1 - Error code Current tool id
3) Set current work object:
Command/Reply ggar;mand Parameter 1 Parameter 2
Set current work Number in the RL project work
- 13 S N/A
object object list
Reply 13 Result: 0 - Succeed; 1 - Fail Error code
(14) Obtain current work object id:
Command/Reply 8ggémand Parameter 1 Parameter 2 Parameter 3
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Obtain current

work object id 14 N/A N/A N/A

Reply 14 Result: 0 - Succeed; 1 - Fail Error code Cuyrenp work
object id

During command configuration, parameter errors, robot status mismatch, or other conditions may
lead to configuration failure. Error codes can be used to check the robot's problems in this case.

The control system has three types of error codes:

ext response data: error code of command execution results.

ext_error_code: The command cannot be executed, for example, the robot is busy, or the remote
control flag bit is incorrect, etc.

sta_error_code: the robot error code. Read the register when an error occurs during Jog.

Normally, the error code should be used according to the following steps:

After sending the execution command (ext_cmd _set=1), first read ext_error_code. If there is no error
code, read the return value of ext_response_data. If the return value is not zero, read the error code of
ext_response_data.

For motion operations (Jog and move to point position), if the above return values are both 0, read
sta_error_code to see if there is a stop in the motion caused by an error (such as singularity and

overrun).

ext

error_code description:

Error
code

Meaning

Remarks

01

Unsupported command

02

Invalid parameter

03

Incorrect control flag bit

Check whether ext resp setis 0 or 1.

04

Robot busy

The robot is executing a command and is forbidden to
respond to others.

05

No corresponding number found

Tool, point position, and work object id

06

Unmatched point type and motion
type

The point type does not match the motion type for the
"Move to point position" command. For example, only the
MoveAbsJ command can be used for joint space points,
and only the MoveJ or MoveL command can be used for
Cartesian space points.

Unmatched number of axes entered
and model

Incorrect Manual/Auto Mode

Incorrect robot status. Please check
if the robot is in Jog Mode.

The robot can only be jogged in Jog Mode and can not be
jogged in non-Jog Mode such as Drag Mode.

Incorrect power-on status

The robot can only be jogged when powered on.

The robot is in non-position mode
and can not be jogged

Similar to error code 12.

15

Report algorithm error when unable
to start Jog

The error is reported when the robot cannot be jogged for
various reasons.

20

Encounter singularity

21

Moved to target point

If the robot moves to a point it has reached earlier, an
erTor occurs.

10.6.7 Register import and export

The register import and export function can quickly copy register configurations from one robot to
another robot without reconfiguring registers.

10.6.7.1 Register export

On the register page, click the button in the bottom left corner

interface

to enter the register export
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Select File

File (*.xml) : Open
Select ltems /0

Select All Narr[e: ] Reset

| Name | Description
mtcp wo_esto... =Rt
2 mtcp_wo_ope... THeEs
3 mtcp_wo_ho... Home iz
mtcp wo_alar... RIRRERS
5 mtcp_ro_mot... fi-l== il =8
6 mtcp_ro_prog... EHEFES
ZiDong_Shou... PREE FanEt
o —

Cancel

i

Register export target file (including path).

Register export selection list.

Register export operation button.

®®O©

Filter box, supporting entire and partial export

Export steps: First, enter or select the register export target file path in (D, then check the register to
be exported in the register list in @), and finally click the "Next" button in 3 to execute the export.
The exported register file can be generated under the corresponding path in (.

10.6.7.2 Register import

On the register page, click the button in the bottom left corner
interface

to enter the register import

Import Register -
W~

Select File

File (=xml) = Open

Import Options

You can select the following operation to handle the register that confiicts in the import content.
Registers that replace conflicts by default can also choose not to import.

@ reptace () piscard

Select Items 'i
[ selectAl

@~

=)
(3)

WhetherConflict

Description

Cancel

Register import file.

Register import options, which are strategies for handling conflicting items.
Register import selection entry.

Register import operation button.

®®Oe

Import steps: First, select the register file to be imported in (D, then set the conflicting register
strategy in (@), then select the register to be imported in (3, and finally click the "Next" in @ to
perform the import to import the selected register to the local machine.

10.6.7.3 Conflict checking during register import

The same device and register properties (read and write) cannot have the same register address. If the
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10.7.1 Overview
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same, if the import option is set to not import, the original register will prevail, and conflicting
registers will not be imported; if the import option is set to auto replace, the newly imported register
will prevail, and the conflicting register will be overwritten. A pop-up window will prompt the user to
choose whether to replace the current register.

When creating the 7 registers starting with ext: ext_cmd_set, ext resp_set, ext resp_get, ext_reset,
ext_response data, ext request data, and ext _error code, if the register has been bound by the
register address, these addresses cannot be bound by another register. When importing the above 7
registers, if the function codes have already been bound in the HMI, and the newly imported register
list also involves such function codes, the newly imported ones will prevail, and the original
conflicting register will be overwritten. A pop-up window will prompt the user to choose whether to
replace the current register.

10 devices support four signal types: DI, DO, Al, and AO. Signal sources include: controller cabinet
built-in, EtherCAT expansion, and field bus expansion. For industrial robots, the controller cabinet
has several built-in DIs and DOs. For cobots, the base and the end-effector have several built-in DIs
and DOs. For industrial robots, the EtherCAT expansion interfaces are reserved on the controller
cabinet to connect EtherCAT expansion modules to generate new DI, DO, Al, and AO. The Modbus
bus expansion can also be configured with 10s.

10.7.2 Parameter configuration

You can view all current IO devices on the "Communication" -> "IO Device" page, and perform
operations on them such as Add, Edit, and Delete.
10 Device Config

Type : All ~ Reset

DO Number

10 Board ID Type Name DI Number

4

4

ETHERCAT ROKAE XMATE I0_SLAVE

i ETHERCAT ~ ROKAE XMATE_EOAT_IO_SLAVE 2 2

Extend Info

Device Class : SafeBoard 10

o’ - nao
@ | List of IO device.

@ | 10 device extension attributes.

® The 10 device operation buttons, from left to right, are Create, Edit, and Delete.

Click the Create button in 3 on the 10 device configuration page in the above figure to enter the IO
device (including ETHERCAT, FIELDBUS, and ROKAE 10 devices) configuration interface. The
parameters on the interface may vary with the device type.

IO Device Config

Device Type EtherCAT Slave Info
Type : ETHERCAT 5 Device Class :  Slave 10 v
Slave Address: 2003
Basic Info
IOBoard ID : 3 Name : 10_Device 3
DI Number : 16 Al Number : 0
DO Number : 16 AO Number : 0

Previous Step | Next Step

ETHERCAT-Slave 10 type device parameter interface
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Device Type

Type : ETHERCAT

Basic Info

I0OBoardID : 3
DI Number : 16

DO Number : 16

Cancel

ROIKKALE

EtherCAT Slave Info

v Device Class:  SafeBoard Extend IO

10 Board Index: DIDO16_1 ¥

Name : 10_Device_3
Al Number : 0

AO Number : 0

Previous Step | Next Step

ETHERCAT-SafeBoard Extend IO-DIDO type device parameter interface

10 Device Config

Device Type

Type : ETHERCAT

Basic Info

I0BoardID : 3
DI Number : 0

DO Number : 0

AIAO Cfg

Channel 1
AlMode : Voltage 1
AO Mode : Voltage v

Cancel

EtherCAT Slave Info

Device Class :  SafeBoard Extend IO~

10 Board Index :  AIAO4 2 s

Name : 10_Device 3
AlNumber : 4

AO Number : 4

Channel 2 Channel 3 Channel 4
v Voltage v Voltage v
~  Voltage v Voltage v

Previous Step || Next Step

ETHERCAT-SafeBoard Extend I0-AIAO type device parameter interface

Edit Device: ROKAE_XMATE_EOAT |O_SLAVE

Device Type

Type : | ETHERCAT

Basic Info
10 Board 1D ¢ 1
Ol Number : 16

DO Number : 16
Servo Extend Board DIDO Cfg

DIOO-7 Output Type:

DIOB-15 Output Types

EtherCAT Slave Info

Device Class:  ServoBoard Extend 10 v
Servo 10 Board Index:  slot 0 v

Board 10 Type:  DIDO. -

Name : ROKAE XMATE_EOAT 10 SLAVE
Al Number

AO Number : 0

ETHERCAT-ServoBoard Extend I0-DIO type device parameter interface
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|0 Device Config

Device Type

Type : FIELDBUS

Basic Info

10Board D : 3

DI Number : Dynamically Acquired

DO Number : Dynamically Acquired

Cancel

10 Communication

Fieldbus Device Info

Fieldbus Device Name :  cclik_ie0 o

Name : cclik_ie0
AlNumber : Dynamically Acquired

AO Number : Dynamically Acquired

Previous Step || Next Step

FIELDBUS type device parameter interface

10 Device Config

Device Type

Type : ROKAE IO

Basic Info

I0Board D : 3
DI Number : 16

DO Number : 16

Cancel

ROKAE 10 Info

Device Class:  DIDO v

Slave Address: 1 b

Name : ROKAE I0_3
Al Number : 0

AO Number : 0

Previous Step [| Next Step

I/O device configuration parameters interface

Parameter Explanation
EtherCAT and FIELDBUS are optional. EtherCAT refers to 10 expansion
Device type with the EtherCAT bus and expansion modules. The expansion modules can

only serve as slaves, and the slave address needs to be configured.

EtherCAT slave information -
Device type

SafeBoard 10, SafeBoard Extend 10, xPanel 10, Slave 10, and ServoBoard
Extend IO are optional. SafeBoard 10 refers to the DI and DO on the robot
safeboard. SafeBoard Extend IO refers to the expansion IO on the robot
safeboard, generally the expansion IO on the safeboard in the XBC 5
controller cabinet. xPanel 10 refers to the DI and DO of the end-effectors of
the cobots. Slave IO refers to the EtherCAT expansion module. ServoBoard
Extend IO refers to the extended 1O of the robot servo in the XBC 6 control
cabinet.

EtherCAT slave information -
10 board type

When SafeBoard Extend IO is selected in EtherCAT slave information -
Device type, the option IO board type appears for selection of the safeboard
expansion IO board. DIO16_1, DIO16_4, DIO16_5, DIO16_6, AIAO4 2,
and ATAO4_3 are optional. The last digit of the option refers to the address of
the safeboard expansion IO board. Select the safeboard expansion IO board
that is actually connected. In addition to manual editing by the user, the
controller can automatically identify and add the safeboard expansion 10
board.

When ServoBoard Extend 10 is selected in EtherCAT slave information -
Device type, the servo 10 board position option will appear. Slots 1-6
correspond to the actual expansion slot positions on the control cabinet.
Currently, only DIO is supported for the 10 board type. In addition to manual
editing by the user, the controller can automatically identify and add servo
extended 1O during startup.

EtherCAT slave information -
Slave address

The slave address of the expansion module in the EtherCAT bus topology. It
should not conflict with the address of the safeboards, joints, or the cobot end-
effectors.

FIELDBUS - Bus device name

The custom name when a bus connection is created on the Bus Device page. It
is used to associate with the Bus Device.
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ROKAE_IO device type

DIDO and AIAO are optional, corresponding to the digital and analog 10
boards developed by ROKAE. Please note that it shall be set according to the
actual 10 board.

ROKAE_IO slave address

It refers to the address of self-developed 10 board accessed and ranges from 1
to 15 without repetition. Please note that it shall be set according to the dialing
address of the actual IO board, otherwise, there may be an abnormal state.

10 board serial number

A virtual 10 board is generated for each 10 device configuration for the
control system to classify and manage the 10 boards internally. The 10 board
serial number is the unique number for virtual IO board management.

The custom name of the virtual IO board. It is used for filtering in Status

Name Monitoring -> 10 Signal.
Number of digital inputs Number of DIs.
Number of digital outputs Number of DOs.

Digital I0 Configuration

When ServoBoard Extend 10 is selected in EtherCAT slave information -
Device type and the IO board type is set to DIO, the digital 10 configuration
option will appear. The output type of DIO0-7 and DIOS-15 can be
configured as either NPN or PNP. Note: This configuration requires a
controller restart to take effect.

Number of analog inputs

Number of Als.

Number of analog outputs

Number of AOs.

Analog 10 Configuration

When SafeBoard Extend IO is selected in EtherCAT slave information -
Device type and AIAO4 2 or AIAO4 3 is selected in IO board type, the
option Analog IO Configuration appears. Each analog channel can be
configured as voltage type or current type.

10 Device Config

Device Type

Type : ROKAE_IO

Basic Info
10 Board ID : 2
DI Number :

DO Number : 16

ROKAE 10 Info

~ Device Class :  DIDO ~

Slave Address: 1 ~

Name : ROKAE_IO_9
Al Number : 0

AO Number : 0

ROKAE IO type device parameter interface

Monitor the created DI, DO, Al, and AO in Status Monitoring -> IO Signal. The IO signals can be
filtered by Virtual IO Board Name. Only the IO signals currently configured on the virtual IO board
will be displayed. You can also filter the signals by signal type. Only a certain type of DI, DO, Al,
and AO signals will be displayed.

AA Monitor

3D Model Task 10 Signal

Category: Al

Name

DI3_1
DI32
DI33
DI3 4

DI35

L)

Network Register Conveyor PersVariable

. 10board: 10 Device 3 . Signal Type: Al . Name: Reset
Category 10 Board Signal Type Value Change Value [~]

Universal 10 10_Device 3 DI off

Universal 10 10_Device 3 DI off

Universal 10 10_Device_3 DI Off

Universal 10 10_Device 3 DI off

Universal 10 10_Device 3 DI off P

[>)

10 Simulation Mode

After the virtual 10 board is configured, a default name will be generated for the 1O signal. There are
two ways to use RL: one is to use the default name; the second is to alias and use a new name in RL.

Use the default
name

The board I0_Device 3 generates the DI3_X IO signals by default. As shown in the
figure, DI3 0 is processed directly in the RL program.
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GLOBAL PROC main()
Print(DI3_0);
Wait(2);

ENDPROC

Alias 10 signals in Programming -> 10 Signal List:
New |0 Signal

Basic Info

Name : signalo Description

10 Board
Device : 10_Device_3 ~

Type : EtherCAT device

Max Port = DI 16 DO 16 Al O AO 0
Signal Binding
Signal Type : DI ~ Port : 0

Alias

5GLOBAL PROC main()
Print(DI3_0);| «— @)
Print(signal0);| «——@
- Wait(2);

ENDPROC

The statements (D and @) in the above figure have the same effect.

10.7.3 Virtual IO device

10.7.3.1 Basic usage

The virtual 10 device is a non-physical 10 device provided by the ROKAE xCore system. It is built in
and is enabled by default upon startup. The core difference between it and physical 1O devices is that
the reading, writing, and storage of virtual 10 device data are all completed within the xCore system,
without requiring connection or communication with external devices. In other words, it exists only at
the software level and does not correspond to any actual hardware device.
The introduction to the usage methods for virtual 10 devices is as follows.

Virtual 10 is a type of 1O device that, similar to other IO devices, features four types of ports: DI, DO,
Al and AO. It allows users to read and write data, create user 10, and bind system 10.
| AA Robot Assist - o x

<

@ Monitor (stop Reset ([EiED S8

&yclear Alarm X g tool 1

Program Setting |Communication| Safety Pack Record

< IO Device Config

System IO
Type : All v Reset

Cross Connection

| Name DI Number DO Number Al Number

Fieldbus Device

VIRTUAL IO ROKAE DEFAULT VIRTUAL 10 -
i 100%
Register 7 FIELDBUS autotest 16 16 o
o] ® O
Run Stop
Socket
(14) (m)
RCI Settings e b

©)

| xPanel Settings

i

|
ElecClaw Chuck

=]

Serial Settings

S )
OPC.UA Transport
o °®
Userhome

« aBo;

R Program Speed @) Q & ® % Qoffine  § xMSs-Re00-waGaBaC PrevPee  MetPose
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10.7.3.2 Advanced usage

In addition to the basic functions of 10 devices, virtual 10 also has some additional features. The
introduction to the advanced usage methods for virtual 10 devices is as follows.

Usage Graphical Representation Explanation
The virtual 10 device initially
Program  Setting |Communication| Safety Pack Recor, Sclear Alarm X o Stoy has 32 DI and DO ports, and 16
Gl Edit Device: RoKAE_DEFAULT_VlRTUAL_lO Al and AO portS. It Supports a
AR BeitelT user-defined number of ports.
ype
| [ —— - The valid range for DI and DO
RS ports is [1, 512], and for Al and
Register Basic Info AO ports is [1, 16]. Users can
| Modification 10 Board ID = Name KAE_DEFAULT VIRTUAL IO modlfy the_ number of pO.I'tS in
of the number of | = BARLTRCY o e 1 Fhe 10 device configuration _
ports RCl Settings PoRtmBeliS12 AONumber 16 interface, and the c_hat_lges will
o b Default Value @ nmodity the number of each port take effect upon clicking
HlecClw Chick  port Type Filter - DI v "Complete".

It shall be noted that modifying
the number of ports in the virtual
10 device is equivalent to
resetting the device, and the
existing data in the device will
be discarded and reinitialized.

Serial Settings POt Type Default Value

Encoder

OPC-UA
@ ciick complete

l Finish I

. BEZ

Edit Device: ROKAE DEFAULT VIRTUAL IO

Basic Info

I0BoardID : - Name : DKAE DEFAULT VIRTUAL IO
DINumber : 512 AlNumber : 16

DO Number : 512 AO Number : 16

Ports Default Value
Por Typesitr - 1 .

Port Type Port No Default Value The port default value is the
initial value of each port when
the virtual IO device is turned
on. Users can configure it as
needed. The initial value of DIO

Ports Type : DI v PortNo: 0 Port Default Value : 1 ' ports without default values is 0»
2 Port default and the initial value of AIO ports
) pedoefauityaiuss fopports without default values is 0.0.

value

Users can add, modify, or delete

<& Clear Alarm
port default values according to

Option

< Edit Device: ROKAE_DEFAULT VIRTUAL IO .

S0 ) the diagram on the left.
- e | After editing all port default
Ftiutoen ' e values, click "Complete" in the
teldbus Device DINumber : 512 AlNumber : 16

lower right corner to push to the

Register DO Number : 512 AO Number : 16

controller.
10 Device
Ports Default Value
Socket
o por e ier £ 01 5

RCl Settings
Port Type Port No ‘ Default Value
xPanel Settings
DI 0 1
ElecClaw Chuck @ select the target row

Serial Settings

Encoder @ modify or delete the target row

OPC-UA Ports Type : DI ~ PortNo : 0 Port Default Value : 1 g n
«
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3. Signal default
value

Program Setting C
.
RL Editor
Prj Configuration
Custom Produce
Task List
Variable List
Points List
Path List
User Frame List

Tool List

ommunication Safety Pack Record Option

Edit 10 Signal: signal0

Basic Info

Name : signal0

10 Board
Device : ROKAE DEFAULT VIRTUAL I0 v

Type : Virtual 10

<JClear Alarm 3

Description :

Max Port : DI 512 DO 512 Al 16 AO 16
Signal Binding
Signal Type : DI ~ Port: 0 Default Value :

Set default values for user 10 signals, grayed-out values are signal

defaults calculated based on existing port default values.

The signal default value is the
initial value of the signal mapped
to the virtual IO device port after
system startup. In addition to the
port default value, xCore allows
users to configure default values
for user 10 in the project's IO
signal list.

The signal default value will be
computed and decomposed into
a corresponding port default
value. Therefore, setting signal
default values serves as a
shortcut for editing port default
values, helping users set port

pork Ot defaults more quickly.
bt Meanwhile, the signal default
values do not support import and
export, as the xCore system does
not actually store the signal
default values.
. © C e 0 Smce_ virtual 10 devices cannot
S read inputs from external
« led * @ B B + v v ¢ o
pconfgurtion. | Unde Redo. | Gut | Copy Pate AdiPsis Mowp Movown Bosnd  Ausgram Rl pos sources, the xCore system
oo prodie 5 - IGLOBAL PROC main() provides the SetVDI and
; ) PulseVDI commands, allowing
Task List print(VDI_0); . .
S SetVDI(VDI_0,truel; users to directly modify the
4. SetVDI e ggng([\)/lﬁ?)o Ak o status of virtual IO digital input
oints List B B i .
command and i print(VDI_0); in @ signals through RL programs.
PulseVDI Pulse(\\//[[))ll(\;{)igh,Z,VDI70); 01/19 14:00:20.597250: task0:main.mod[3]- ® For details on their usage
ignal List int ; >{VDI_0=0} o e
command e - :,!;1(2); - /19 14:0020.567606: skGmain modl - methods and descriptions, refer
User Frame List print(VDI_0); ;:\;197147:0)0:20.598202:IaskO:main.modW]r to the diagram on the left and the
. 1 >{VDI_0=0} .
Tool Lls(- . - S‘;\/[:]QIJ)A::?;):ZO_5%347:mskO:main.mod[Q]' IO commands in 15.4.6.
Work Object List L 01(\//:3? :){:?;):22_598514:taskO:main.mod[ﬂ]' It shall be noted that SetVDI and
Var Monitor Select S‘}\//:]Ei:g‘::g)O:ZSJNOZQ:IaskO:main.modB]r PulSCVDI COmmandS Only take
bk i N | effects on signals of virtual 10
st devices.
10.7.3.3 Notes

B The virtual IO device is unique, comes with the system, and cannot be deleted. Users can only
modify the number of its ports;

B Regardless of whether the user configures default values in the device editing interface or 10
signal interface, for ports with default values repeatedly configured, only the last default value
configured will be saved and take effect;

B [f the user configures both port default values for a certain port and signal default values for
signals mapped to that port, they can confirm the latest configuration information by viewing
the port default value list in the virtual 10 device editing interface. This list displays the most
accurate port default values;

B The port default value of the virtual IO device takes effect when the virtual 10 device restarts.

Both the restart of the xCore system and changes in the number of ports in the virtual 10 device
will lead to the restart of the virtual 10 device.

10.7.4 Modbus expansion 10 example

When real 1O signals are required to interact with external devices, it is recommended to use an
adapter module, which is connected to the control cabinet. You can contact ROKAE to obtain
recommended Modbus 10 modules. The module is a Modbus TCP slave and controls the robot
through the coil function. The robot needs to be configured as a Modbus Master with the coil function
enabled.

According to the configuration method of the field bus and expansion 1Os, configure Bus Device first
and then configure 10 Device when using Modbus expansion module to expand real 10s.

Step

Graphical Representation

Explanation
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1. Configure Bus
Device.

Device Type

Type : MODBUS v

Basic Info

Name : modbus 1

Mode : master ~

Endian : CDAB v

Cancel

Extend Info
Protol Type : TCP.

Slave ID :

l TCPIP : 10.0.2.238 |

TCP Port : 502
Hold Register Start Address : 40000

Hold Register Number : 2000

Coils Start Address :

°

Coils Number :

N

4

Discrete Input Start Address :

o

Discrete Input Number : 8

In master-slave mode, select "Master" to
use the robot as a master.

Slave ID represents the slave ID of the
Modbus 10 module.

When the robot serves as the master, the IP
is filled in with the IP of the Modbus 10
module, and the port number is filled in
with the port number of the Modbus 10
module.

Next: After the parameters are configured,
click "Next" to complete the configuration.

2. Configure 10
Device Configuration.

10 Device Config

Device Type Fieldbus Device Info
Type : FIELDBUS ~ ] Fieldbus Device Name: modbus 0 v
Basic Info

10Board ID : 4 Name : modbus_0

DI Number : D

ynamically Acqui

DO Number : Dynamically Acqu

3. Enabling function
and status monitoring.

Name Type
modbus 0 MODBUS
AA Monitor

3D Model Task 10 Signal Net

Category: Al

10 board:

ired AlNumber : Dynamically Acquired
ired AO Number : Dynamically Acquired
Previous Step || Next Step
Mode Endian Enable
master CDAB [ ]
[= I

twork Register Conveyor Persvariable

10 Dwvice . Signal Type: AN

. Name

DI0_0 Universal 1o 'C_Device ol off
i1 Universat (0 ROKAE XMATE 10_ ol off
D02 Universall0 ROKAE XMATE_EO ol off
| Di0_3 Universatto | 10-Device 3 ol off
| 0000 Uriversal 1O 10_Device 5o Off
000_1 Universal 10 10_Device o Off °
10 Simutation Mode
Name Type Mode Endian Enable
modbus 0 MODBUS master CDAB a«
A& Monitor o x
3DModel Task I0Signal Metwork Register Conveyor PersVariable
Category: Al . 1Oboard: 10 Device . Signsl Type: | Al o Name: Reset

D00

Universal 10
Dio_1 Universal 10
Di0.2 Universal IO
| Dio_3 Universal IO
| ooo_0 Universal 10

Do0_1 Universal IO

: anat Typs value Change vai [l
10 Device = off

ROKAE_XMATE IO

oi off

ROKAE XMATE EO... [ o
10 Device_3 - off
po off

10_Devies oo off

Select Device Type as "FIELDBUS".

Bus device name: Select the device name
defined in the Bus Device configuration.
Basic information: Digital I/O and analog
1/O configured in Bus Device configuration
will be obtained automatically. No
configuration is required.

10 Simulation Mode

After the Bus Device and 10 Device
Configuration are just configured, the
configured expansion IOs will not be
displayed in the status monitoring because
the bus connection is not enabled yet. To
use these 10s, enable the bus connection to
correctly establish connection and
communication between the controller
cabinet and the expansion IO modules.

As shown in the left figure, after the bus
device is enabled, the connection between
the controller and the expansion modules is
established and works properly. Now the
10 of the bus device modbus_0 is displayed
in the status monitoring of the 10 signals,
and the number of DIs and the total number
of DIs and DOs remains the same as the
bus device configuration.

10.8 End-effector

The xCore control system enables the manipulation of DH grippers via end-effector, with the end-
effector interface supporting 10 communication and RS485 communication. This functionality is
exclusively applicable to the collaborative robot xMate ER series.

On the HMI main interface, access to the End-effector settings interface can be obtained through the
menu "Communication" -> "End-effector”" menu option, as illustrated in Figure:
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10.9 RCI settings

10 Communication

Manufactor

DH Gripper W

Interface

10 ¥

Testing

Configuration of end-effector 10 ports
Manufactor

DH Gripper  ~

Interface

R5485 ~

Testing

Trip  trip2 b Close
Min position 0 %

Max position 100 %

Openforce 100 %  Range of open force is [20-100]

Closeforce 100 %  Range of close force is [20-100]

Configuration of end-effector RS485 ports
The relevant parameter settings are explained as follows:

Paran_leter Value/Description
setting
Manufacturer | Choose DH grippers.
Interface Communication protocol, optional controllable via IO or RS485.
Path It includes two sets of travel attributes tripl and trip2, which contain the
opening/closing position and force.
1\/;1};?;? Maximum opening position, unit: percentage. Only RS485 is supported.
l\gl)r:lrtrllg;n Minimum opening position, unit: percentage. Only RS485 is supported.
Supporting | The force used when the gripper is opened, unit: percentage. Only RS485 is
force supported.
Gripping The force used when the gripper is closed, unit: percentage. Only RS485 is
force supported.

After setting the parameters, you can use the "Open" and "Close" buttons to turn the gripper on or off.
Note: RS485 supports setting of the gripper trip parameter. For IO control, the trip parameters can
only be set through the DH communication adapter.

RCI is an external control interface, and the RCI communication setting is required before use. Only
collaborative models support this feature.

On the HMI main interface, you can enter the RCI settings interface through the menu
"Communication" -> "RCI settings", as shown in the following figure:

RCI Setting Open

Rl is an external control inferface. After the enable switch s turned on, the robot will be able to be controlled by an extemal
controller

Communication Settings
Step 1: Before open enable switch, the communication mast set with the user's PC IP address and port 1337, the packet loss

threshold is a percentage, which represents the percentage of data loss during the movement
Stop 2: After the « T se1Ting ks completed, turn on tt ble switch, switeh to automatic mode, power on, and then
you can control the robot through RCE
Step 3: When the enable switch i on, it i forbidden to control the robot via HMI ary mare, such as JOG, drag, etc; it it is
necessary 1o adjust the robot status, turn off the RCH enabile to operate;
w: 127001
Port - 1337
Package boss Ihveshoid © 0
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The parameters that need to be set are shown in the table below:

Parameters Explanation
If the user PC is directly connected to the robot via network cable, the IP address
P of the user PC should be in the same network segment as the IP of the robot; if
the user PC is connected to the robot via wireless or router, the user PC should be
in the same LAN as the robot.
Port The port number is set to 1337 by default.
The packet loss threshold is in percentage, which represents the packet loss rate
Packet loss during RCI communication. For example, when the packet loss threshold is set to
threshold 10, it means that the packet loss rate during RCI usage should not exceed 10%.
The packet loss threshold is recommended to be set between 10—20.

Refer to the RCI User Manual for detailed RCI usage and routines.

10.10 xPanel settings

xPanel settings are available to set the mode of the robot's end-effector, which is only applicable to
the xMate CR and SR collaborative robots.

On the HMI main interface, you can enter the xPanel settings interface through the menu
"Communication" -> "xPanel settings", as shown in the following figure:

Power Mode : (@) OFF QO reserved () pourizv () poutaav
Al_RS485 Mode : @ Analog Input O RS485
DOO0 Mode : @ NPN O PNP
D01 Mode : @ NPN O PNP
Al0 Mode : @ Voltage O Current
Al Mode : @ Voitage O Current

The parameters that can be set are shown in the table below:

Parameters Explanation

External power supply mode Set the external power supply mode at the end

Analog input or RS485 mode Choose to use analog input or RS485 serial port at the end

selection

Digital output DO0 mode Set the corresponding terminal DO output to NPN or PNP mode
Digital output DO1 mode Set the corresponding terminal DO output to NPN or PNP mode
Analog input AI0 mode Set the corresponding analog input to voltage or current type
Analog input All mode Set the corresponding analog input to voltage or current type

After setting the required parameters, click the "OK" button, and the settings will take effect.
Note: The voltage or current type of the external analog input signal should be consistent with the
corresponding analog input mode, otherwise, unexpected errors may be caused.

Baud Rate: 115200 ~

Stop Bit: © stopbit1 O stopbit2
Check Bit : © none O odd O even

Overtime : ms
0K

Baud rate: Set the baud rate of the end, with optional values of
115200/9600/19200/38400/57600/230400/460800.

Stop bit: Set the number of stop bits for the end, with options: 1 bit/2 bits.

Parity bit: Set the parity bit for the terminal, with options: None/Odd Parity/Even Parity.

Timeout: Set the data reception timeout for the end, with values ranging from 50 to 10000, in
milliseconds (ms).

After setting the parameters, click the "OK" button, and the settings will take effect.

10.10.1 End-effector keypad setting
Select point position type: Switch the point position types for end-effector keypad teaching.
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Tail KeyBoard Setting

AddPoint Type @ Joint O Cartesian

The parameters that can be set are shown in the table below:

Parameters Explanation

Joint Set the teaching point position type of end-effector keypad to
joint type

Cartesian Set th@ teaching point position type of end-effector keypad to
Cartesian type

10.11 Electric gripper and suction cup
10.11.1 Overview

xMate CR, ER, and SR robots support end RS485 communication and are currently compatible with

multiple electric grippers and suction cups. This interface is mainly used for configuring and testing

adapted electric grippers and suction cups.

Note:

®  The function is only applicable to xMate ER, CR, and SR robots;

®  The old version of the robot's end board may not be compatible with this function. Please
contact the ROKAE to upgrade the board firmware;

®  Before using the xMate CR model, please confirm that the end parameters of the xPanel are
configured correctly;

10.11.2 Configurations

On the HMI main interface, you can enter the Electric gripper and suction cup interface through the
menu "Communication" -> "Electric gripper and suction cup", as shown in the following figure:
Base Info

Manufacturer :  Jodell ~ Series PG v Communicat tion : RS485 -

Tool Settings

After initalizing the toolyou can select the initialized tool from the current tool ID drop-down box to monitor the tool status and conduct testing

— 2 ko1 0
Tool Test Tool Status

The parameter description for setting "Basic Information" is as follows:

Parameter Explanation

Manufacturer Jodell, Robustmotion, Robotiq, and DH;

Jodell, supports EPG series electric grippers and EVS series suction cups;
Robustmotion, supports RM-RMG and RM-C series electric grippers;
Robotiq, supports the 2F85 series;

DH, supports the PGI series;

Series

Communication | Only RS485 interface is supported;

10.11.2.1 Jodell electric grippers

The "Basic Information" section allows the Manufacturer to select Jodell as the preferred option,
while the Series option enables them to choose EPG. Consequently, the HMI will seamlessly
transition to the testing interface of the EPG series electric gripper, as shown in the following figure:
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Manufacturer - Jodell Sevies : EPG Communication ; RS485

Tool Settings

After initladizing the ool you can select the initialized tool from the current 100 1D drop-down box to monitor The ool status and conduct testing

Current tool ID Initialized Tool ID : O u

Tool Test Tool Status

Pose : 0 Pose
Speed : 0 Speed
Force : 0 Force :

Mo Contact State

Initialization: To test an electric gripper, enter the ID of the gripper and click the "Initialize" button. If
the gripper successfully detects and initializes, it indicates that the hardware connection and
communication are functioning properly, allowing users to proceed or utilize it for further operations.
Tool testing: After initialization, click the "Move to" button to control the electric gripper's movement
to a specified position with designated velocity and force. If the gripper reaches the desired position
or encounters objects with predetermined force, it will halt its motion accordingly while displaying its
contact detection status on the testing interface.

The relevant parameter settings are explained as follows:

Parameter Value/Description

Tool ID Enter the ID of the electric gripper. This ID is the electric gripper ID set in the
Jodell Robotics debugging software

Tool Set the position of the electric gripper, with a range from 0 to 255

position

Tool Set the velocity of the electric gripper, with a range from 0 to 255

velocity

Tool torque | Set the torque of the electric gripper, with a range from 0 to 255

10.11.2.2 Jodell suction cup

The "Basic Information" section includes the selection of Jodell as the Manufacturer and EVS as the
Series. Consequently, the HMI will automatically switch to the testing interface specifically designed
for suction cups belonging to the EVS series, as shown in the following figure:

Base Info

Manufacturer : Jodell v Series 1 EVS v Communication : RS485 v

Tool Settings

After initializing the tool,you can select the initialized tool from the current tool ID drop-down box to monitor the
tool status and conduct testing.

Current tool ID : - Initialized Tool ID : O m

Tool Test Tool Status
Channell Channel2 Channell Channel2
Min Vacuum : 0 % 0 % Vacuum Value : 0 % %
Max Vacuum : 0 % 0 %

Timeout : 0.00 s 000 s

Enable : [] O

Start

Initialization: To test a suction cup, first input the ID of the suction cup and click on the "Initialize"
button. If the software prompts successful initialization, it indicates that the hardware connection and
communication of the suction cup are functioning properly, allowing users to proceed to the next step
or utilize it further.

Tool testing: After initialization, adjust the suction cup parameters as required. Once all parameters
have been entered, click on the "Setup" button to conduct a test on the suction cup.

The parameter settings are explained as follows:

Parameter Value/Description

Channel The suction cup supports two channels. The user can choose the effectiveness
selection of the two channels at will

Minimum Set the target vacuum level of the suction cup. The suction cup stops working
vacuum when the inside vacuum level reaches this value

Maximum Set the target vacuum level of the suction cup. The suction cup starts working
Vacuum when the inside vacuum level is greater than this value

Timeout Times out when the minimum vacuum level specified is not reached in the
period specified time

10.11.2.3 Robustmotion electric gripper

The Manufacturer selects Robustmotion in the "Basic Information" section, and chooses either RM-
RGM or RM-C for the Series. As a result, the HMI will automatically switch to the test interface of
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the Robustmotion series electric gripper, as shown in the following figure:

Base Info
Manufacturer : RM 2 Series : RM-RGM  ~ Communication : RS485 *

Tool Settings
After initializing the toolyou can select the initialized tool from the current tool ID drop-down box to monitor the
tool status and conduct testing.

Current tool ID : ~ Initialized Tool 1D : 0

Tool Test Tool Status
@ Position Mode O Torque Mode Pose : 0.0 mm
Speed : 0.010 mm  Acceleration : 0.010 mm/s? Speed : 0.0( mimys
Pose : 0000 mm  Pose Range : 0.000 mm Force : 0.000 %
Status : 0
Error :
Error Reset
Iove to

Initialization: To test an electric gripper, it is necessary to input the ID of the device and click on the
"Initialization" button. If the electric gripper is properly configured and communication is established,
initialization will be successful, enabling further testing and usage.
Current tool ID: This displays a list of initialized device IDs. By selecting a device with its
corresponding ID, users can view its status and conduct tests.
Tool state: After successful initialization, the Robustmotion electric gripper can display various tool
states including position (mm), speed (mm/s), torque (%), in-place state (1: in place), and error alarms
(error code information).
Tool test: The running condition of Robustmotion electric grippers can be tested in position mode or
torque mode. According to the manufacturer's instructions, position mode should be used for testing
grip release while torque mode should be used for grip closure.
Position mode: Parameters that can be set include absolute positioning position (mm), speed (mm/s),
positioning range (considering in-place error range, mm), and acceleration (mm/s"2), as shown above.
Torque mode: The parameters that can be set include distance (relative distance, mm), speed (mm/s),
force (%), acceleration (mm/s2), positioning range (in-place error range considered, mm), and time
range; as shown below:

Tool Test

O Position Mode @ Torque Mode

Speed : 0.010 mm  Acceleration : 0.010 mmy/s?
Distance : 0.000  mm  Distance Range : 0.000 mm

Torque : 0.010 % Time Frame : 0.010 ms

Move to

The electric gripper can move according to the set mode and parameters if clicking on the "Move to"
button.

10.11.2.4 Robotiq 2F 85 electric gripper

In the "Basic Information", set the Manufacturer to Robotiq and the Series to 2F 85, and the HMI
will switch to the testing interface of the Robotiq 2F 85 electric gripper, as shown in the following
figure:

Base Info

Manufacturer :  Robotiq ¥ Series : 2F 85 ~ Communication : RS485 ~

Tool Settings

After initializing the tool,you can select the initialized tool from the current tool ID drop-down box to monitor the tool status
and conduct testing.

Current tool ID : ~ Initialized Tool ID : 0

Tool Test Tool Status
Pose : 3 Pose : O
Speed : 0 Contact State : No object detected ¥
Force : O Err Code :

Move to
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Initialization: To test an electric gripper, enter the ID of the gripper and click the "Initialize" button. If
the gripper successfully detects and initializes, it indicates that the hardware connection and
communication are functioning properly, allowing users to proceed or utilize it for further operations.
Tool testing: After initialization, click the "Move to" button to control the electric gripper's movement
to a specified position with designated velocity and force. If the gripper reaches the desired position
or encounters objects with predetermined force, it will halt its motion accordingly while displaying its
contact detection status on the testing interface.

The relevant parameter settings are explained as follows:

Parameter Value/Description

Tool ID Enter the ID of the electric gripper

Tool o L .

position Set the position of the electric gripper, with a range from 3 to 255
Tool . Lo .

velocity Set the velocity of the electric gripper, with a range from 0 to 255

Tool torque | Set the torque of the electric gripper, with a range from 0 to 255

10.11.2.5 DH electric gripper

The "Basic Information" section allows the Manufacturer to select DH as the preferred option, while
the Series option enables them to choose PGI. Consequently, the HMI will seamlessly transition to
the testing interface of the PGI series electric gripper, as shown in the following figure:

Base Info

Manufacturer : DH ~ Series : PGl ~ Communication :  RS485 ~

Tool Settings

After initializing the tool,you can select the initialized tool from the current tool ID drop-down box to monitor the tool status
and conduct testing.

Current tool D : i Initialized Tool ID : 0

Tool Test Tool Status
Pose[0-1000] : O Pose[0-1000] : O
Speed[1-100] : 1

Contact State : Moving o
Force[20-100] : 20

Move to

Initialization: To test an electric gripper, enter the ID of the gripper and click the "Initialize" button. If
the gripper successfully detects and initializes accompanied by executing one opening and closing
action, it indicates that the hardware connection and communication are functioning properly,
allowing users to proceed or utilize it for further operations. Note: In the initialization process, the
opening and closing of the electric gripper determines its operating range, and the electric gripper will
move within the operating range.

Tool testing: After initialization, click the "Move to" button to control the electric gripper's movement
to a specified position with designated velocity and force. If the gripper reaches the desired position
or encounters objects with predetermined force, it will halt its motion accordingly while displaying its
contact detection status on the testing interface.

Note: If the electric gripper grasps an object during movement, it will not continue to move even if
the object is removed, and will only move again after a new target position is re-set.

The electric gripper has five statuses, namely 0 (the electric gripper is moving), 1 (the electric gripper
does not grasp the object), 2 (the electric gripper grasps the object), 3 (the object falls), and 4 (no
content is displayed, that is, the current ID is not initialized successfully).

The relevant parameter settings are explained as follows:

Parameter Value/Description
Enter the ID of the electric gripper. This ID is the one set in the DH
Tool ID .
debugging software
Tool Set the position of the electric gripper, with a range from 0 to 1000 in %
position (determined in the initialization process)
Tool L . Y
velocity Set the speed of the electric gripper, with a range from 0 to 100 in %
Tool torque | Set the torque of the electric gripper, with a range from 20 to 100 in %

10.12 Serial port settings

Users can utilize serial ports for communication with external devices. The utilization of serial ports
necessitates hardware equipment support. The XBCS5 control cabinet of industrial robots features a
dedicated RS-232 serial port on the cabinet body. Alternatively, users can leverage the reserved USB
interface in the control cabinet and employ the USB to RS-232 interface module for serial port
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communication. However, this functionality is not supported by collaborative robots due to the
absence of relevant hardware interfaces.
On the HMI main interface, users can access the serial port settings interface via the
"Communication" -> "Serial port settings" menu, as shown in the following figure:

Serial Settings

Port : All v Baud : All ~  Mame Description | Reset

@ Serial port display filtering.
@ | List of serial port device.
® Serial port edit buttons, from left to right, are Create, Edit, and Delete.

Click the "Create" button to enter the New Serial Port page, as shown in the following figure:

New Serial
Basic Info
Name : seriadl Description :
Settings
Port ; - Baud Rate ;9600 v
Data Bits © 8 - Stop Bits ;1 w

Parity :  MNone

Before using the serial port, the parameters that need to be configured are as follows:

Parameter | Explanation

The custom name to be used as the unique identifier in RL to use the serial port resources.
Note: The serial port name is subject to the name conflict restriction in the project. It should

Name not be identical with the existing network identifiers in the project or the existing identifiers of
other serial ports.
System port. On the XBCS5 series control cab and MCM series control cab, the control system
will list out the scanned serial port resources (including virtual serial ports converted from
Port USB) for users to select and use. On the XBC6 series control cab, the serial port ttyS4

corresponds to the RS485 serial port, and the serial port ttySO corresponds to the RS232 serial
port. On the MCCM series integrated drive-control cabinets, the serial port ttyS6 corresponds
to the RS485 serial port, and the serial port ttyS4 corresponds to the RS232 serial port.

Baud rate | 1200/2400/4800/9600/19200/38400/57600/115200 are optional.

Data bit 5/6/7/8 bits are optional.

Stop bit 1/1.5/2 bits are optional.

Parity bit | Odd parity/Even parity/Mark parity/Space parity/None parity are optional.

After configuring the parameters, click the "Next" button to complete the serial port configuration. At
this time, use the serial port in the RL program. The serial port function includes a series of
commands, please refer to the detailed description of serial port command in the RL command.

Note: Please try to ensure that the parameter settings on both ends of the serial port communication
are consistent, otherwise, it may cause abnormal data transmission and reception.

10.13 Encoder

This function is part of the conveyor belt tracking function. For detailed usage, please refer to the
Conveyor Belt Tracking Function User Manual.
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The OPC-UA of the xCore control system currently supports the xCore controller as the server of
OPC-UA communication, and supports all mandatory nodes and some optional nodes in the OPC
40010-1 OPC UA for Robotics, Part 1: Vertical Integration standard by default. For a detailed model
introduction, please refer to the relevant parts of Appendix OPC-UA. In addition, it also supports
user-defined variables and event upload functions.

10.14.2 Open and close

10.14.3 Safety

10.14.4 Certificate

On the HMI main interface, enter the OPC-UA configuration interface through the menu
"Communication" -> "OPC-UA", as shown in the figure below. You can enter the port of the OPC-
UA service in the "Port" edit box above, and turn on or off the OPC-UA service through the "Enable"
button.

it 4840 Enable

"()FC -UA Server

256, BankZSE5haZTA Awy ) 28ShAZSERI DD

sevvun
aabens
sevene

Gutyuan ararne

After the OPC-UA service is opened normally, you can see that the OPC-UA service is in a listening

state in the network connection of the status monitoring, as shown in the followini figure.

|_rM___ =

3D Model Task 10 Signal Network Register Conwveyor PersVariable
I' ——

7l cclik_ieQ:CCLINK FIELDBUS dosed
RCI RCI 127.0.0.1 1337 closed

Click the "Safety" tab on the OPC-UA configuration interface to enter the safety configuration
interface, as shown in the figure below:
OPC-UA Server

Pt @ 4840 Enable

TRl Certificstes Varlsbles

o, Sign, SKNEERCTYpE

ey ke 1281818, Rk 256, Raske2565Ral06, Acy] JRSHAISERSDaeE

User Management

Uer Name

This interface is mainly used to explain and configure OPC-UA server safety policies.

1. None, Sign, and Sign & Encrypt are supported by default. Select the required mode when the client
connects.

2. Four safety policies are supported by default: Basic 128Rsal5, Basic 256, Basic 256Sha256, and
Aes128Sha256RsaOaep. Just select the required policy when the client connects.

3. Tick the "Allow Anonymous" check box to allow the client to log in anonymously. If it is not
checked, the client can only log in with the user in the list on the right.

4. Enter the user name and password, click the "New User" button, and you can add a new user to the
list on the right.

5. Select the user in the list on the right, and click the "Delete User" button to delete unwanted users.
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Click the "Certificate" tab on the OPC-UA configuration interface to enter the certificate
configuration interface, as shown in the figure below:
OPC-UA Server

Podt | 4560 Erable

Trusted Client Centificates

Flesse imgot dev formrat centifiate.

= e o ] [}
1. By default, if the OPC-UA server does not import the certificate and private key, the control system
will use the self-generated certificate and private key.
2. Click the "Import Certificate" button to import the server certificate, and click the "Import Private
Key" button to import the server private key. Both the imported certificate and private key need to be
in der format, and ensure that the certificate and private key match. Additionally, it should be noted
that the URL of the imported server certificate must be: urn:xcore.opcua.server.
3. Click the "Import" button on the right to import trusted client certificates, and click the "Delete"
button to delete the selected client certificates.

10.14.5 Custom variable configuration

Click the "Variable" tab on the OPC-UA configuration interface to enter the custom variable
configuration interface, as shown in the figure below:
OPC-UA Server

10.14.6 Event

The OPC-UA communication of the xCore control system supports custom variable function,
supports four types of variables: bool, int, double, and string, and supports configuring whether the
client writeable properties. The specific configuration functions are as follows:

1. Fill in the attributes such as "Name", "Description", "Type", "Writable", and "Initial Value" on the
left side of the page, and click the "Create" button to add a custom variable to the list on the right. A
maximum of 128 custom variables are supported.

2. Click the "Delete" button to delete the selected variable in the list on the right. Click the "Clear"
button to remove all variables from the list on the right.

3. Check the "Enable Monitoring" check box under the variable list on the right to turn on variable
monitoring, and "Current Value" will display the value of the variable in the controller in real time.
Click the "Modify Value" button to modify the current value of the selected variable.

The client can find the node of the custom variable under the CustomVariables node in the Robotics
model, and perform read and write operations. On the robot side, the user can use the
ReadOpcUaVarByName and WriteOpcUaVarByName commands to read or modify OPC-UA
custom variables in the RL program. For detailed usage methods, please refer to the corresponding
instructions in the RL command chapter.

The OPC-UA server supports notifying the OPCUA client of some state changes of the robot through
event. The currently supported reporting events are shown in the following table.

Event Severity
Power on/off 100
Manual/automatic switching 100
Program running/stop 100
Emergency stop triggered 600
Safety gate stop triggered 600
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Protection stop triggered 600

Collision alarm 600

The display of client events is shown in the following figure:+
Events  Alarasz  Event History

RO

A C

Severity Server/Object SourceMName Message EventType

C RobotEventType

] Power off RobotEventType
20:05:02.506 I 100 newl@192.168.0.160 / Server Server d Rok Type
20:05:05.107 | 100  newl1@192.168.0.160 / Server Server Manual switching RobotEventType
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11 Safety

11.1 Introduction to this chapter

This chapter mainly introduces the settings of xCore safety related functions.

11.2 Safety password

11.3 Joint limit
11.3.1 Highlights

11.3.2 Joint position
11.3.2.1 Highlights

A password is required to unlock the safety module, and it is "safety" by default.

Safety Login : Unlock Lock Confirm

1. To access the safety module, the user must enter the password and click "Unlock" to operate the
safety interface.

2. After unlocking, the user can enter other interfaces of the safety module without re-entering the
password.

3. Re-unlocking is required when the user switches back to the safety module from other modules.

4. After modifying the settings of the safety module, the user needs to click the "OK" button to
confirm the safety parameters.

5. Regardless of the user permission, operators and other low-permission users are allowed to
modify the safety module parameters after logging in.

The safety password can be changed through Settings —> User Group —> Safety Password.

User Group RS REETeld |

Modify Safety Password

Old Password :
New Password :
Confirm New Password :

OK

The joint limit monitors the parameters of robot joints. When the joint exceeds the threshold, the
robot will immediately stop running, and the RSC robot will enter a safe stop state.

The joint limit mainly includes joint position limit, joint velocity limit, joint torque limit, and joint
power limit. Each limit can be configured with two parameters for users to determine the threshold
based on the current mode (normal mode or reduced mode).

The user has the flexibility to enable or disable specific functionalities as required.

The joint position limit is used to set the maximum motion range of each joint at the software level to
avoid interference or collision between the robot and peripheral equipment.

During the drag process, the joint angles are also protected by the joint position limit. Drag near the
joint position limit will give the manipulator a rebound force against the direction of the joint position
limit. The range of the drag rebound force is within 10° of the upper and lower joint position limits
set by the HMI interface. Assuming that the joint 1 position limit is —170° to 170°, then the range of
the drag rebound force is [-170° to —160°] and [160° to 170°].
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Joint Position(°)1

Joint Pos Reduced Joint Pos

n | 170 . 170 | 170 . 170 | [-17055,170.5)
2 105 - 145 | -105 y 145 [ l:-107, 147)
[ERP -210 - 70 | -210 - 70 2127151
n | 270 - 270 | 270 . 270 | [r2715,271.9)
5 : | 135 - 135 | 135 ; 135 | |-138,128)
6 | -360 - 360 | -360 - 360 | |i-360. 360

2) 3 4

The "Enable" switch controls whether the joint position limit is enabled;

The lower limit of joint positions in normal mode shall be less than the upper limit.

The joint position limit in reduced mode shall be less than or equal to that in normal
mode.

They are the maximum and minimum limits of joint positions for the robot.

A Warning

1. The joint position limit shall not exceed the mechanical hard limit available to the robot.

2. When the servo firmware supports the maximum range of mechanical motion for collaborative
robots, the joint position limit can be set to the maximum range of mechanical motion for each
joint.

11.3.2.2 Handling for moving beyond the joint position limit

11.3.3 Joint velocity

11.3.4 Joint torque

In some rare cases, the robot may move beyond the joint position limit, such as triggering an
emergency stop when moving to the limit, and exceeding the joint position limit when executing
STOP 0.

In xCore V2.1 and earlier versions, when the robot has one or more joints outside the joint position
limit, it will be unable to jog or run programs. At this point, it is necessary to first cancel the joint
position limit, then jog the out-of-limit joint back within the joint position limit, and finally enable the
joint position limit again.

In xCore V2.2 and later versions, for non-RSC robots, when the robot moves beyond the joint
position limit, it is allowed to jog the robot back within the joint position limit.

For RSC robots, when the robot moves beyond the joint position limit, it will enter the safe stop state.
At this point, it is necessary to first cancel the joint position limit, then click "emergency reset", jog
the out-of-limit joint back within the joint position limit, and finally enable the joint position limit

again.
A Warning

Cancellation of the joint position limit can only be used to jog the out-of-limit joint back within
the normal range when the robot joint exceeds the joint position limit, and the program is unable
to run when the joint position limit is canceled.

Joint velocity limit: The joint velocity limit can be turned on/off by an enable switch. When it is
enabled, the angular velocity of robot joints will be monitored in real time. Depending on the current
mode (normal mode or reduced mode), different monitoring parameters are used to determine the
threshold. If any joint angular velocity exceeds the threshold, the robot will immediately plan to stop
and power off, and the RSC robot will enter a safe Eg)p state.

Joint Speed (°/s) Enable

Joint Speed e

nooo J2: 90 13: 120 14 : 120 J5: 120 J6 : 120 J7:10
Reduced Joint Speed

n : 80 J2 : 80 J3: 110 J4: 110 J5: 110 J6: 110 J7 110
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11.3.5 Joint power

11.4 Robot limits

11 Safety

Joint torque limit: The joint torque limit can be turned on/off by an enable switch. When it is enabled,
the torque of robot joints will be monitored in real time. Depending on the current mode (normal
mode or reduced mode), different monitoring parameters are used to determine the threshold. If any
joint torque exceeds the threshold, the robot will immediately plan to stop and power off, and the
RSC robot will enter a safe stop state.

|Joint Torque (Nm) Enable

Joint Torque e

o 1409 J2: 169 J3: 1408 J4 : 1409 J5: 498 J6 : 498 J7: 4938
Reduced Joint Torque

no 70 )2: 100 J3: 70 J4: 70 35 20 16 : 20 )i 20

Joint power limit: The joint power limit can be turned on/off by an enable switch. When it is enabled,
the power of robot joints will be monitored in real time. Depending on the current mode (normal
mode or reduced mode), different monitoring parameters are used to determine the threshold. If any
joint power exceeds the threshold, the robot will immediately plan to stop and power off; and the
RSC robot will enter a safe stop state.

-

Joint Power o

noo:300 J2 : 300 J3: 300 14 : 300 J5 : 300 J6 - 300 J7 ;300

Reduced Joint Power

noo: 200 J2: 200 J3: 200 J4: 200 J5 2 200 J6 1 200 J7 ;200
f

The safety controller can limit some parameters in the robot's operating state. When the relevant parameters reach the set
threshold, the robot will immediately stop running and enter a safe stop state. Users can choose to turn on or off one or more
robot limit functions according to their needs.

Speed Limit
TCP Line Speed: 0 mmys Reduced TCP Line Speed: 0 mmy/s
il TCP Angular Speed: 100 °/s Reduced TCP Angular Speed: 50 /s
Elbow Line Speed: 1000 mm/s Reduced Elbow Line Speed: 500 mm/s
Elbow Angular Speed: 100 °/s Reduced Elbow Angular Speed: 50 °fs
Reduced Speed Reduction Enable
TCP Line Speed : 500 mm/s
2
Joint Speed
n :45 s J2: 375 °fs 13 : 45 °fs )4 : 45 °s 15:5625 °fs 16: |56‘25 °/s
Overall Power Enable Momentum Limit Enable [|Prag Limit Enable
Drag linear speed less than 250mm/s
Power : 0 Momentum : 0 kg*m/s
Reduced Power : 0 Reduced Momentum : 0 kg*m/s
3 @ 5

Velocity limit: The velocity limit covers TCP linear velocity, TCP angular velocity,
elbow linear velocity, and elbow angular velocity. Additionally, each velocity limit can
be turned on/off by an independent enable switch. When it is enabled, the velocity of
robots will be monitored in real time.

Depending on the current mode (normal mode or reduced mode), different monitoring
parameters are used to determine the threshold. For example, "TCP linear velocity" is
used as the threshold in normal mode, and "reduced TCP linear velocity" is used as the
threshold in reduced mode.

When any monitored value exceeds the threshold, the robot will immediately plan to stop
and power off, and the RSC robot will enter a safe stop state.

Reduced velocity: If the user turns on the reduced velocity, in the reduced mode, the
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11.5 Virtual wall
11.5.1 Highlights
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robot will move at the set TCP velocity and joint velocity.

Robot power limit: The robot power limit can be turned on/off by an enable switch.

When it is enabled, the power of robots will be monitored in real time, and different

® monitoring thresholds will be used based on the current mode (normal mode or reduced
mode).

If the robot power exceeds the threshold, the robot will immediately plan to stop and

power off, and the RSC robot will enter a safe stop state.

Momentum limit: The momentum limit can be turned on/off by an enable switch. When

it is enabled, the momentum of robots will be monitored in real time, and different

@ monitoring thresholds will be used based on the current mode (normal mode or reduced
mode).

If the momentum exceeds the threshold, the robot will immediately plan to stop and

power off, and the RSC robot will enter a safe stop state.

Drag velocity limit: The drag velocity limit can be turned on/off by an enable switch,
® which is special for RSC robots. When it is enabled, if the drag velocity of the

collaborative robot exceeds 250 mm/s, the robot will be stopped and powered off
instantly to enter a safe stop state.

The virtual wall is specifically designed to confine the working area at the end of the flange in the
Cartesian space (translation only) drag scene of the xMate collaborative robot. As users approach this
virtual barrier, they will encounter a reactive force exerted by it.

The typical usage scenario involves medical professionals utilizing xMate collaborative robots as
auxiliary tools for surgical operations through dragging actions. In order to enhance safety and
prevent any potential misoperations, establishing a virtual wall becomes crucial to restrict the
operational space of the robot's flange.

Virtual Wal Enable
Virtual wall can only be activated with Drag Operation in cartesian space.
The usegran drag to operate and set the virtual wall to limit the operating space of the end flange.
? Type
Step1: Turn on the drag mode. O Sphere @ Cuboid
Step2: Select the type of virtual wall.
Step3: Set the center point of the Center Point
virtual wall.
X : 0 mm,Y : 0 mm,Z: 0 mm ) Refresh to Current Positic
Step4: Set the range of the virtual
wall.
Step5: Open the virtual wall. Border
X: 0 mm,Y : 0 mm,Z: 0 mm

® The "Enable" switch controls whether the virtual wall is enabled; Click “OK” to take
effect;

® | Introduction to the steps for using the virtual wall function;

Virtual wall types, including sphere and cuboid,;
® Virtual wall parameters, including center points;

Note: The parameters set within the "boundary" must be greater than a value, such as 200
mm or above for the cuboid, and 100 mm or above for the sphere.

Note: In the extreme case of excessive drag force and speed, the robot may exceed the range of the
virtual wall, and the system will provide corresponding prompts.

11.6 Collision detection

11.6.1 Highlights

11.6.1.1 Setting mode

Collision detection is a passive function that relies on the estimation of the robot's dynamic model. It
enables timely identification of unexpected collisions with the external environment during robot
operation, allowing for prompt implementation of pre-set measures to mitigate any potential damage.

The "whole setting" and "single joint setting" are available, and at least one of them shall be checked.

According to different setting modes, the sensitivity of the whole robot or single joint can be adjusted.
The higher the percentage, the higher the sensitivity, and the easier it is for the robot to detect
collisions. The factory default sensitivity is set to 100%, which can be adjusted by the user according
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to their needs.
Different sensitivity thresholds will be used based on the current mode (normal mode or reduced
mode).

Select setting mode
Total sensitivity Axial sensitivity OArrsnr/ons.T-we higher the sensitivity percentage value, the higher the sensi

Sensitivity Percentage 5 200%

Reduced Sensitivity Percentage : 100%

11.6.1.2 Impact limit

Impact limit (including TCP impact and elbow impact): The impact limit can be turned on/off by an
enable switch (collision detection is also turned on). When it is enabled, the TCP impact and elbow
impact of the robot will be monitored in real time. Depending on the current mode (normal mode or
reduced mode), different monitoring parameters are used to determine the threshold.

When any monitored value exceeds the threshold, the robot will enable the trigger behavior of
collision detection, and the RSC robot will enter a safe stop state.

Force Limit Enable
TCP Force Limit @ 100 N Reduced TCP Force Limit : 50
Elbow Force Limit : 50 N Reduced Elow Force Limit : 25

11.6.1.3 Trigger behavior

The trigger behavior only includes a soft stop.

Soft stop: a collision detection stop method for robots and high stiffness environments. The greater
the soft, the faster the response of the robot, and the greater the load of the robot joint; soft generally
uses the default 0. After a safe stop, the robot will automatically power off. In this state, the robot
supports direct power-on and continues to run the program along the current path.

Trigger behavior

Flexible stop:After the collision is detected, the robot stops quickly.

Action ;[ Rloibilitystdn v This method is suitable for the severe collision under high
environmental stiffness. It may deviate from the path and stop the
s power after stopping. Softness means that the robot's external
Flexibility : 0 force is in response to the exterior of the robot, and the default

value is 0.

11.6.1.4 Driving torque limit

The driving torque limit is used to limit the maximum driving torque of the reducer and protect the
important parts of the driving chain and the mechanical zero.

The driving torque limit is available for collision protection*. When the controller detects that the
driving torque exceeds the limit, the robot will trigger an error message indicating that the driving
torque exceeds the limit. For the first start, the robot will use the default driving torque limit.

The side switch button can be used to manually deactivate the collision protection function, which is
enabled by default. For collaborative models, it is necessary to obtain the "overload operation"
authorization to disable this function, while for industrial robot models, manual deactivation and
reactivation can be performed without any authorization.

Transmission Force Limit . Enable @ Arcentions:Overuse function is not authorized!

Set transmission force limit to limit the maximum transmission torque of the reducer and protect the mechanical zero point from loss

10 Nm Range:[0~ 113] J2 : 10 Nm Range:[0~ 113]
UE T ba Nm Range:[0~ 70] J4 ;22 Nm Range:[0~ 25]
J5 22 Nm Range:[0~ 25] 6 = I Nm Range:[0~ 19]

The current parameter is a manually changed value, change time: 2026-01-10 15:54:05

11.6.1.5 Parameter identification

Collision detection parameter identification is used to identify and set the internal parameters of the
collision detection algorithm to improve the accuracy of impact monitoring, reduce the probability of
false alarms, and optimize collision detection performance.

Collision detection parameter identification supports "delay compensation parameter" identification
and setting.
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Parameter Identification

Delay compensation parameters:

B 23 33 J4:3

The current delay compensation parameters is the default value

After enabling identification, it is necessary to make each axis of the robot move in order to obtain accurate identification values ESEl8GERGLE]

The detailed steps for enabling collision detection parameter identification are as follows:

Step Graphical Representation Explanation
The user
. needs to turn
1. Disable
. off the
collision ..
. collision
detection and .
.. protection on
collision
. the
protection. ;
production
interface.
The dynamic
feedforward
needs to be
1. Click the enabled in
"

StarF A After enabling identification, it is necessary to make each axis of the robot move in order to obtain accurate identification values advance_ f-‘OI‘
Identification the collision
" button. detection

parameter
identification
2. Switch to
automatic 0 @ ‘
mode and
power on.
The user can
use a
dedicated
3. Run the RL identification
program for program or
identification. any RL
program that
has collision
detection.
4. After the
identification
result S —————
converges,
stop the
identification.
The dela:
5. Save the [rpern e Y
. . . The collision detection delay compensation compensatio
identification o identification has ended, and the current delay
I compensation is: Axis1:9; Axis2:40; Axis3:14; Axis4:0; n parameters
result and set Axis5:0; Axis6:0; Click the cancel button to discard this take effect
the delay set of identification values ake cIiec
. immediately
compensation oK Cancel @
P - after clicking
parameters. "OK"
i u i i WS:
The detailed steps for manually setting delay compensation parameters are as follows
Step Graphical Representation Explanation
The manual
1.1 t Parameter Identification Settlngs of
. Inpu
dela Delay compensation parameters: delay
Y . n:4 B4 i compensatio
compensatio
il L n parameters
n The current delay compensation parameters s the default value
parameter& Atter itis necessary b s of the robot move in order to obtain sccurate identification values [ cannot
exceed the
range.
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AN Security Check 1 X
Trigger behavior : Flexibility stop o
JointLimit Flexibility 0
- Force limit enable : Disabled
RobotLimit
Tcep Force limit 1 100
Virtualwall Reduced Tcp Force limit  : 50
2. Click the Elbow Force limit : 50
"OK" button Collision Reduced Elbow Force limit : 25
to confirm SafetyArea g 11101 Nm 12 101 Nm J3 63 Nm
ax Force Limit :
parameters' J4 22Nm )5 22Nm  J6 17 Nm
ToolSet . N2 12 3 1B 0
Delay Compensation Param :
J4 0 )5 0 6 0
Safetylocation

n Note

1. In special cases, if it is necessary to identify collision detection parameters during production,
collision detection and collision protection can be enabled during identification (not
recommended).

2. To obtain accurate identification results of each joint, all joints in the identification program
need to move as far as possible and as fast as possible.

3. The results of collision detection parameter identification are not fixed values with slight
differences.

11.6.1.6 Maximum output torque monitoring

11.6.2 Notes

The maximum output monitoring is used to monitor the maximum output torque of the motor of each
joint during the period from enabling to disabling. Users can adjust the driving torque limit of each
joint according to the maximum output torque monitoring parameters.

Maximum Torgue Monitoring @@ enable

The maximum output monitering function of the motor can be used to monitor the maximum output of each axis motor during the period from the monitoring switch on to off

J1 Maximum Torque : 0.00 Nm 12 Maximum Torque : 0.00 Nm
J3 Maximum Torque : 0.00 Nm 14 Maximum Torque : 0.00 Nm
15 Maximum Torque : 0.00 Nm 16 Maximum Torque : 0.00 Nm
J7 Maximum Torque : 0.00 Nm

n Note

The maximum output torque monitoring is disabled by default after the controller is restarted.

1. During-program execution, if the robot collides with external devices while moving at high speed
and the collision force exceeds a certain threshold, triggering an alarm and stopping the servo driver,
the robot can only resume operation after clearing the collision, restarting itself, and resetting the
servo alarm.

2. Incorrect sensitivity mode selected may cause a false collision alarm. Please select different
sensitivity thresholds for each application scenario.

3. The collision detection sensitivity is affected by the robot hardware, and there are differences in
sensitivity thresholds between different robots. Currently, the three sensitivity modes only provide a
set of nominal values. The user with higher requirements for collision detection sensitivity can fine-
tune the sensitivity of each axis based on specific application scenarios through the single-axis setting
or adjust the detection sensitivity online through RL commands.

4. After collision detection and safety monitoring are triggered, a pop-up window will appear, and
you must click "Confirm" to manually clear the alarm before continuing to run.

5. Collision detection is enabled by default at the factory for collaborative robots.

6. For the description of the collision protection*, see the user manual of the production interface.

A Warning

Before using collision detection, the user must ensure that the following parameters are set
correctly. Otherwise, the controller may fail to calculate the correct output torque, resulting in a
false alarm.

1. Robot model
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11.7 Safe region
11.7.1 Highlights

ROIKKALE

Ro
Lo

Nk we

Ro

bot installation method
ad information (tool)

Mechanical and sensor zeros

bot body parameters

Safe regions

are used to set the behavior of the end-effector and elbow in and out of a region.

The user can define several safe regions in the space (currently supports up to 10). When the robot
enters and exits the safe region, it selectively triggers the preset safety behavior, and automatically

modifies the

register value (binding the register function code of the safe region).

The safe region retraction function is described in 11.7.3.

Topteet

| Overall Enable ”SignaIControl I

3
AreaName 2 IsEnable AreaShape TriggerBehavior AreaType EditData
region1 ® Box No behavior Working Area | £ regionl
region2 Box No behavior Working Area = £ region2
region3 Box No behavior Working Area ] £ region3
regiond Box No behavior Working Area — £ regiond
region5 Box No behavior Working Area = £ region5
region6 Box No behavior Working Area (=] £ regiond
region? Box No behavior Working Area =3 £ region?
region8 Box No behavior Working Area = £ regions
regiond Box No behavior Working Area ] £ regiond
region10 Box No behavior Working Area = £ region10
@ "Overall Switch": Turns on or off the safe region function, when this switch is off, all
safe regions are invalid.
"Signal Control": After opening, a register signal can be used to control whether a certain
safe region is turned on.
Each safe region supports two ways to set whether it is turned on: one is through HMI
Settings, and the other is through Register Settings (register function code "enable _safe
@ | _region0l ~enable safe regionl0", with bool or int16 type, and read-only).
Note: When the "Signal Control" is turned on, enabling/disabling the safe region is
determined by the bound register, and the button under the "Enable/Disable" bar on the
HMI will not take effect. When the "Signal Control" is turned off, the state of each safe
region is determined by the "Enable/Disable" on the HMI.
Region monitoring: The relationship between the tool checked and regions are displayed.
Icon Explanation
= Region disabled
- Inside the working region, and non-
® triggered
K. Outside the forbidden region, and non-
triggered
Outside the working region, and non-
— e reglon,
triggered
— Inside the forbidden region, and triggered
"Is the base frame consistent with the world frame": This button is displayed only when
the RSC safeboard is in use. If enabled, it indicates that the world frame is consistent
with the base frame, and the RSC will perform safe region detection. Otherwise, it
@ indicates the world frame is inconsistent with the base frame, and the RSC will not
perform safe region detection.
Note: If this button is enabled while the world frame is inconsistent with the base frame,
there will be two safe regions, which may lead to unexpected behavior.
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Area Edit

AreaName : region2
AreaShape : @ Box Type O Plane Type O Sphere Type O Vertebral Type 0
AreaType : @ Work Area O Forbid Area O Share Area 9

Teach Method : © Center Teach O Two Points Teach

PAEERELNEIRLE AN Get TCP posture in the world coordinate system

Position : X : 847.9¢ Y : -149.8 Z: 613.24 e
Posture : A: -180 B: O C: ~180

AreaRange : Lx: 100 Ly : 100 Lz : 100

Trigger Behavior (4] (5 )

No Behavior ~ The state of the register is set to :  true ~

Different shapes for region selection support different types of region settings, as shown

in the table below.
Region Shape Region Type
Cuboid Working region, forbidden region, and
shared region
Plane Working region and forbidden region
Sphere Working region, forbidden region, and
shared region
Cone Forbidden region for the inner part of the
cone and working region for the outer
©) part of the cone

Shared region: For a shared region, it is required to bind DIDO. If the DI is true, it
indicates that the region is occupied and the robot will pause and wait outside the region
when it is about to enter the region. When the DI is false, it indicates that the region is
unoccupied, the robot will continue to move into the shared region, and the DO is set to
true. It is unnecessary to set the trigger behavior of the shared region. When the robot is
about to enter the occupied shared region, its behavior is to pause and wait. When the
robot has entered the occupied shared region, its behavior is to slow down and stop at
maximum capability.

Note: To ensure safety, the occupancy signal of the shared region will be triggered when
the robot is about to enter or has already entered the shared region. The occupancy signal
will only be released when the robot actually moves out of the shared region.

Region teaching:

For cuboid regions, there are two teaching methods, namely center point teaching and
two-point teaching.

Center point teaching: Click to get the current TCP pose (TCP relative to the world
frame) to determine the center point pose of the region, and then manually set the length,
width, and height of the cuboid.

Two-point teaching: Teach two points (two points on the cuboid diagonal) to determine

the cuboid region, and then click "Confirm Point 1" —> "Confirm Point 2" —>
"Confirm". The orientation of the safe region shall be based on the last point position
orientation.

@ Teach Method : @ Center Teach O Two Points Teach

PAVCEN O e RNl Get TCP posture in the world coordinate system

Position : X : 0 A 1) L
Posture : A: 0 B: O c: 0
AreaRange : Lx: 0 Ly: 0 L=z O

The plane region is determined by teaching or manually inputting the position (X, Y, Z),
and only manual input is available for the vector temporarily. The Z-axis direction is the
safe region.

246 xCore Control System User Manual



11 Safety

ROIKKALE

Point Plane Vector Matrix

PRSI Get TCP posture in the world coordinate system
Position : X : 0 Y: 0 Z:0
Vector : X : 0 ¥: B Z:0

The sphere region is determined by teaching or manually inputting the center point pose
and inputting the radius.

LR RNl Get TCP posture in the world coordinate system

Position : X : 0 ¥:0 Z:0
Posture : A : 0 B0 Ca: O
Radius : 0 mm

The sphere region is determined by teaching or manually inputting the center point pose
and inputting the radius and height.

PNCERSELLEI NN Get TCP posture in the world coordinate system

Position : X : 0 Yo Z:0
Posture : A : 0 B c:o
Radius : 0 mm

High : 0 mm

Trigger behaviors include no behavior, normal mode enabled, reduced mode triggered,
reduced mode enabled, and normal/reduced mode enabled.
No behavior: the robot has no specific action;

Normal mode enabled: In the normal mode, when the tool is about to enter the forbidden
region, the planning to stop will be triggered; and when the tool has entered the
forbidden region, the maximum capacity to slow down and stop will be triggered.

Reduced mode triggered: When the tool enters the forbidden region, the reduced mode
® | will be triggered.

Reduced mode enabled: In the reduced mode, when the tool is about to enter the
forbidden region, the planning to stop will be triggered; and when the tool has entered
the forbidden region, the maximum capacity to slow down and stop will be triggered.

Normal/Reduced mode enabled: In the normal/reduced mode, when the tool is about to
enter the forbidden region, the planning to stop will be triggered; and when the tool has
entered the forbidden region, the maximum capacity to slow down and stop will be
triggered.

The state of the region-bound register after triggering includes True/False.

True: the register output signal is true when the safe region triggers a safety behavior,
@ | and vice versa; (output true when entering the forbidden region).

False: the register output signal is false when the safe region triggers a safety behavior,
and vice versa; (output false when entering the forbidden region).

11.7.2 Association of safe region and register
11.7.2.1 Safe region status output

Step Graphical Representation Explanation
1. First, create a new register, and The left figure is for
select the type as write-only; example only;
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New Register

Device
Type : MODBUS ~  Name : ¥
Basic Info
Name : register0 Read Write : O Read Only
Type : bool = Is Retain : O Yes ® No
Start Address : 40000 Element Number : 1
Description :
2. Select the function code
"sta_safeRegionO1—sta_safeRegion10", .
— . Function

indicating binding the triggering status
of the corresponding safe region to the
current newly-created register.

Function Code

: sta_safe_region01 v

11.7.2.2 Register control safe region enable

Step Graphical Representation Explanation
New Register
Device
Type : MODBUS ~  Name : v
1. First, create a new register, and select the _Thfe left ﬁgu{e
type as read-only; Basic Info 1S OT example
Name : register0 Read Write :O Write Only Ol‘lly,
Type : bool % Is Retain : O Yes ® No
Start Address : 40000 Element Number : 1
Description :
2. Select the function code
"enable safe regionOl—enable safe regionl0", Function

indicating binding the control switch of the
corresponding safe region to the current newly-
created register;

Function Code : sta safe_region02

11.7.3 Safe region retraction function

11.7.3.1 Retraction function introduction

The safe region retraction function refers to the capability that when the robot is within a forbidden
region, activating the safe region retraction button will directly move the robot out of the forbidden
region without requiring deactivation of all safe regions.

e

Overall Enable Signal Control

AreaName IsEnable

@

@ &)

Areashape Montorstate

TriggerBehavior AreaType

EditData

The button is the retraction activation button. When region monitoring shows the current
position is within the forbidden region of a planar safe region and the region is in an
active mode (normal mode active, reduced mode active, or both normal and reduced
modes active), the retraction button is allowed to be enabled. In all other cases, the
retraction button is not permitted to be enabled.
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Overall Enable ) Signal Control

AreaName IsEnable Areashape TriggerBehavior AreaType MonitorState  RetracementState
region ® Trigger Reduced Mods Forbid Ares ™
region2 Box Mo behavior Working Ares - dle
regiond Box o behavior Working Ares | idle
regiond Box No behasior Working Area - e
regians Box No behasior Working Area = idle
e o o babesior Working Arss - e
regior? Box o behavior Working Ares (| dle
et - No behasior Working Ares: = e
regicns Box o behavior Worling Area - dle
regiont0 Box No behavior Working Ares (] dle

Overall Enable i) Signal Control
AreaName IsEnable Areashape TriggerBehavior AreaType MonitorState  RetracementState EditData
@ fotsse Erm
o2 Box Ho behmior Werking Area e =

oo o o behir Working Ares e £t
regiant Bow o behavisr Warking Ares [} e £ regent
el bor Mo brbr [e—— - e £

resiens ™ o behaer Werking res [ ] e Lregions
rriow? bon No bebior Working Ares » o

gt Box No bebior Wocking ree [ e Loyt
oo Bou No beasir Working Aise @ Lrvos
regionto Box o behmiar Werking ares = e & regonta

Upon completion of retraction for all planar safe regions, the retraction button will
automatically deactivate
Among all region shapes, only planar safe regions support the retraction function
Region Shape Support Safe Region Retraction
® Cuboid Not supported
Plane Supported

Sphere Not supported

Cone Not supported

Overall Enable Signal Control Open Retracement The base is consistent with the world coordinate system

bl hap TriggerBehavi AreaType i EditData

regiont Box No behavior Shared Area dle £ regiont

region2 ® Box No behavior Working Area =] idle £ region2

region3 Box Normal Safety Stop Forbid Area | Idle £ region3

@ regiond [ ) Box Trigger Reduced Mode  Shared Area | idle £ region4
regions Box Reduced Safety Stop Shared Area = idle £ regions

region6 [ ] Box Reduced Safety Stop Forbid Area | idle £ region6

region7 Box Trigger Reduced Mode ~ Working Area = idle £ region7

region8 [ ] Box Normal Safety Stop Working Area = idle £ region8

The retraction button can only be enabled when region monitoring displays red
(indicating presence within a forbidden region).

Overall Enable <) Signal Control Open Retracement i)

AreaName IsEnable AreaShape TriggerBehavior AreaType MonitorState  RetracementState EditData
repent [ ] (= Trigue: Reduced Mods Forkid dvma (| £ region)
region2 ® fox No behaar Working Area [ £ region
e Box P et Wl A (=] e Z oo
regions Bex No behaviar Wering Area = e £ rogiont
regions. Box No behaviar Working Area | e L regions

@ regont. #on Mo bekaiar Working Ares ] e Lregiors
regon? fox Mo behevior Working Area | e Lrego
ool Ser Mo behevior Working Arsa - - £ regiort
oo Box o betsior Working Area [~ " £ cogiorts
— Bex Mo behavior Worting Arsa = - Zrgnio

The retraction status is divided into two types: one is "In Retraction", indicating that the
current region is undergoing retraction, where multiple regions can simultaneously be in
retraction; the other status is "Idle", indicating that the current region is either waiting or
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| | does not require retraction. |

11.7.3.2 Retraction function operation procedure

18004]: The robot has entered the restricted area

op al maximum capa

ToafSet

Overall Enable i) Signal Control Open Retracement
AreaName IsEnable AreaShape TriggerBehavior AreaType MonitorState RetracementState EditData
rogion? L ] Forbic dres . £ region
® - No bebavir Working Area = s
o No behavor Working Area = e
cagions - e Working Area = e Lrsgions
® regions o Ne behavior Working Area = e £ regin
ewort sox e Working Aves = e L regions
— - N behaicr Werking Area = e Lregin
igend bon Mo behaier Werking Area = e Lregirt
regiors o No behwior Working Area = e Lregons
region10 Box No behavior Working Aree = idle & rigiouid!

When the robot enters a planar forbidden region, the system will prompt that it has entered the
forbidden region and all motion operations will be disabled. If you want to move the robot out
of the forbidden region at this time, you can turn on the retraction button to initiate retraction.
Overall Enable ) signal Control Open Retracement (i)

AreaName IsEnable AreaShape TriggerBehavior AreaType MonitorState  RetracementState EditData
regien’ L ] Box Trigger Reduced Mode Forbid Ares [ Idle. £ regiont
region2 o Bax Mo behavior Waorking Ases - ide £ regien2
regions Bax Mo behavior Working Ares [ ide L regions
regions Box No behavior Working dess [ e £ regions
oo Box No bahevior Woekdag Ares = e P
eyt Box Ho beharior Working Ares [ ] idle e
regiond Bax Mo behavior Waorking Area | dhe £ regiond
regiont Box Mo behavior Working Arse ] die s
reglon’0 Box Mo behior Werking dres = ide £ regiont

After activating the retraction button, the status changes to "In Retraction" and power-on
operations become available. For RSC robots, after retraction activation, you need to
additionally click the emergency stop reset via the HMI interface; after the reset, power-on
operations can be initiated.

tostir
= .
Overall Enable = Signal Control Open Retracement ) n
AreaName IsEnable AreaShape TriggerBehavior AreaType MeonitorState RetracementState EditData
x
et ® . Tigger Reduced Mode ot ees - ’ e "" E

®@ @

e : i
region? Box e behasior Wrking Area o £ regie
-
regem ox Ne behasior Werking Area a8 Lreg

@

e o * @t P
After power-on, jog operation is permitted only in the direction away from the forbidden
region. Note: Retraction only permits jog operation (all other motion operations are
prohibited), and jog is restricted to Cartesian X/Y/Z linear movements (all other motion modes
are forbidden).

If the jog direction is not oriented away from the forbidden region, the robot will prohibit
motion and report an error as follows:

EERERERE
i@ © 0 00 ° O
@

i
i
i
L@
i
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Overall Enable ) signal control Open Retracement (i)

Areatiome IsEnable Areashape TriggerBehavior AreaType Monitorstate  RetracementState EditData

[ ] B Thgger Reduced Mode Forkid dene —= 3 Lng

regiond @ Box No behavior Working Ares - do P
region = i sabicn Warking Area = £.rogiont
regiond ™ - Warkieg srea = e £ regiont
egions s Lo Working dea - e Legons
s P i amen Working dres = e Lisgiors

regien - Loy Werking Arna - . Lo
regions b e Warkng e - - e—

regions e Mo bekavis Warking s = e Log

el Bew o bekarior Warking Aree = 3 Loy

When retraction is completed, the retraction button will automatically deactivate and the
retraction status will change to "Idle". Upon completion of retraction, all safe regions will
resume normal monitoring operations.

m o

Overall Enable o} Signal Control (Open Retracement

AreaName IsEnable AreaShape TriggerBehavior AreaType MonitorState  RetracementState EditData
regiont L) Bow Trigger Raduced Mods Forbid Arws . £ reglo
rewiond L] Bow ¥ behavior Working deea = die e

@ = A = i
et 8o N beharo Werking Aea L} u- Lerglond
reglontt Bo oo bebadas \Working Arsa - Lirogo
. = [=a] " £ gt
regint ™ oo teburec Working Arna =a e £ ragior?
f— (™ - Warking dena - e Lvngions
et o Mo behavior Wkbng e = ! Lo
regicnl0 o 0 Bahavicr Working Arsa == e £ ragiain

11.8 Tool setting
11.8.1 Tool position

The tool position limit is available to limit the positions of flanges, elbows, real-time tools, and two
fixed tools simultaneously. An envelope can be specified for each position. When the envelope of any
position exceeds the setting of the safe region, the behavior of the safe region will be triggered
(normal mode enabled, reduced mode triggered, etc.).

Tool Position

The position restriction function supports limiting the positions of flanges, elbows, real-time tools, and two tools simultaneously. Each position
can have a designated envelope area, and when the envelope of any designated position exceeds the range set by the safe area, the
corresponding action will be triggered (such as safe stop, triggering reduction mode, etc.).

Flange Radius : 0 mm; D Elbow Radius : 0 mm; D RealTimeTool

D Tool1 : ~  CopyTool D Tool2 : ~  CopyTool

Position : X : 0 ¥:D 0 Position : X : 0 Yo Z:0
Posture : A: 0 B:0 C:0 Posture : A : 0 B:0 c:0
Shape : No Shape ~ Shape : No Shape ~

Tool envelope: The tool envelope includes three shapes, namely no envelope, cuboid, and sphere.
Real-time tool: When RL runs motion commands, the real-time tool is the tool in the command.
When there is no motion command, the real-time tool is the tool selected on the upper right of the
HMI. The envelope of the real-time tool can be set when editing the tool (global tool list in the frame
calibration and tool list in the project).

11.8.2 Tool orientation
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Tool Attitude |

The posture limit function only suppaorts limiting the posture of a flange or a certain tool, and always uses the posture of the tool or flange
when the posture limit enable switch is turned on as a reference. When the posture of the tool or flange changes beyond the specified angle

threshold, a safety stop is triggered.
2 O Flan @ Tooll o Tool2

3 I angel : 180 ° I
@ The "Enable" switch can turn on/off orientation limits;
® The orientation limit function only monitors one object at a time, and can select one from

flange, tool 1, or tool 2;

Angle: When the orientation function is enabled, the orientation of the selected object is
® used as a reference, and a cone formed according to the set angle is used as the allowable

range of the attitude; when the attitude of the selected object exceeds the range of the
cone, a safe stop will be triggered;

11.9 Safety position
11.9.1 Highlights

The safety position function refers to the binding register outputting a signal indicating the robot's
presence in the predetermined safety position. Through this function, users can ascertain the relative
positioning of the robot with respect to the safety position.

The xCore control system supports up to 8 safety positions with joint angles as reference. Each safety
position corresponds to a register function code (type: bool or intl6, read/write: write only,
sta_safe jnt posl~sta_safe jnt pos8). When the current joint angle of the robot and the additional
axis and the joint angle set for a safety position are within the allowable error, the value of the register
to which the corresponding register function code for the safety position is bound to will be modified
automatically (when within the allowable error of the safety position, if the register type is bool, the
register value is true; if the register type is int16, the register value is 1). If there is no additional axis,
only the safety position of the robot will be judged.

The safety Home is special for RSC robots, and a safety position can be checked as the safety Home.
After it is checked, a safety DO signal can be output if each joint of the robot reaches the set range. If
none is checked, the safety Home is disabled. If there are additional axes, the safety Home cannot be
checked.

] 2] ? Location
Enable SafetyHome Index

O Location1 P
Joint Coordinates(*) |Allow Error(®) Joint Coordinates(*/mm) Allow Error(*/mm)

O Location2 [

n: 0 0 E1 0 0
|:| Location3

2 0 0 EJ2 a 0
O Location4 [

13 0 0 E)3 0 0
D Location5

14 0 0 EJ4 0 0
D Location6  [»

15 0 0 S 0 0
D Location7

Je 0 0 EJ6 4] 0
D Location8 [»

@ Refresh Pos

(D | Enable: A safety position can be enabled or not.

@ Safety Home: A safety position can be checked as a safety Home.

® No.: After clicking, the user can set the parameters for the safety position on the right
side.
"Joint Coordinate" corresponding to the safety position of the robot;

@ | It can be manually updated; you can also click "Update Position" to update the current
joint position data of the robot;
The "Allowable Error" corresponding to the safety position of the robot, when the

® | current joint angle and "Joint Coordinate" of the robot are less than the "Allowable
Error", the robot is considered to be in the safety position;

® | "Joint Coordinate" and "Allowable Error" corresponding to the safety position of the
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additional axis;

When there are additional axes, "Joint Coordinate" and "Allowable Error" can be
configured here. The coordinate can be manually updated; you can also click "Update
Position" to update the current joint position data of the additional axis. When the current
joint angle and "Joint Coordinate" of the additional axis are less than the "Allowable
Error", the additional axis is considered in the safety position;

11.9.2 Association of safety position and register

Graphical Representation Explanation

Basic Info
Name : register0 Read Write : O Read Only The left ﬁgure

1. First, create a new register, and Type : bool < Is Retain : O Yes ® No is for example
select the type as wrlte-only; Start Address : 40000 Element Number : 1 only;
Description :
2. Select the function code
"sta_safe jnt posl—sta safe jnt pos
8", indicating binding the feedback Function

status of the corresponding safety
position to the current newly-created
register.

Function Code : sta_safe region03

11.10 Safety checksum

To modify the safety settings, click the "OK" button at the lower right of the interface and confirm the
settings after the safety checksum.

The "Safety Checksum" icon displays a combination of four digits of "number + letter" to allow the
user to understand the status of safety-related settings. When there is a change in safety-related
settings, it will automatically calculate and generate a new combination of four digits of "number +
letter".

After clicking the icon, the current safety settings will be available, including the joint limit, robot
limit, virtual wall, collision detection, safe region, tool settings, and safety position.

After modifying the parameters of these items, clicking the "OK" button will trigger a pop-up window
displaying the safety checksum. After clicking the "OK" button, the safety parameters will be set
successfully, and the safety checksum will also change accordingly.

7 X
AA Security Check Drag
- -
JointLimit N § : e
I Disabled Tep Line Speed : 0.000 mm/s Reduced Tcp Line Speed : 0.000
bt it Disabled Tcp Angular Speed  : 100.000 °/s Reduced Tcp Angular Speed @ 50.000 " @
Disabled Elbow Line Speed : 1000.000 mm/s Reduced Elbow Line Speed : 500.00C 9
Virtualwall Disabled Elbow Angular Speed : 100.000 */s Reduced Elbow Angular Speed : 50.000
Disabled Overall Power : 0.000 w Reduced Overall Power : 0.000
Collision Disabled Moment Limit : 0.000 kg*m/s Reduced Moment Limit : 0.000 l+-’
SafetyArea Disabled Drag Limit
: ; o v @
ToolSet Reduced Speed : Disabled . .
Tcp Speed : 500.000
Safetyl ocation J1 45,000 )2 37.500 J3 45.000 ‘_) Z ‘_{_)
Joint Speed : ¢ 5
J4 45.000 )5 56.250 J6 56.250 e
[ [>) (SR

11.11 Safety controller

The xCore control system can be optionally equipped with an RSC safety controller, which is a safety
module that complies with functional certification and performs various internal safety-related
calculations and protections. The safety functions of the xCore control system are processed in
parallel, forming a dual safety architecture.

To ensure the data and parameter integrity of the safety controller, real-time data transmission adopts
the FSoe communication mechanism for accurate transmission, while non-real-time data utilizes a
secure synchronization mechanism with a synchronization time of 5s—10s.

For robots equipped with safety controllers, the safeboard type is ROKAE RSC as depicted in the
figure below.
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Program |Seting| Communication Safety Pack Record Option &Y Clear arm  Krocld A wobjo

e
mmd e
Controller Setting
System Info

HMI Setup
Version : 3.1.1 Robot Type : XMC7-R850-W7G3B1C MAC Address : fifEAFAA

User Group

Version Select
Calib

Robot type : XMC7-R850-W7G3B1C ~ |Security module : ROKAE RSC v

11.11.1 Changes after equipping safety controllers

In addition to the functions displayed on the subsequent safety controller configuration interface,
there are several changes in the use of robots equipped with safety controllers.

Coord Calib

Dynamic Setting

11.11.1.1 Changes to robot motor state

"Safety stop state" is added to the robot state to indicate the safety state caused by the limits of the
safety controller.

Safe The robot is in a safe stop state, which means that the safety controller

stop detects that the work or communication is abnormal, or a parameter exceeds

state the safety threshold set by the safety controller, and the robot cannot be
powered on.

11.11.1.2 Added robot reset

When the robot is in any of the "emergency stop state", "safety gate state" or "safe stop state", to reset
it to the "power-off state", you must complete the following 2 steps:

Step 1: Eliminate the operation or condition that triggers the above three states, such as rotating the
emergency stop button to "OFF" position, clearing the safety gate trigger signal, removing the safety
overrun factor, or disabling the corresponding safety limit;

Step 2: Click "Reset" button on the interface, and the robot will reset to the "power-off state".

a
Program Setting Communication Safety Pack Record [Option SClear Alarm Xtool0 Lwo... @ Monitor] ©Stop Reset [CEEE &

11.11.1.3 Changes to the safety gate logic

For robots without safety controllers, when the robot is in automatic mode and receives the signal of
safety gate closed, the robot will be powered off immediately.

For robots with safety controllers, when the robot is in automatic mode and receives a signal of safety
gate closed, the RL program will be suspended, and the robot will not be powered off. In this situation,
the robot is unable to run the RL program or step through the RL program. If you want to restore the
robot's status, you can: execute the signal to disconnect the safety gate, and click on the "Reset" signal
on the HML

11.11.1.4 Time difference between zero calibration and friction parameter setting
The zero information and the friction parameter information of the robot need to be synchronized to
the safety controller to ensure the basic safety restriction function of the safety controller to be used
normally. Therefore, when the user performs zero calibration or sets friction parameters, the
controller will actively synchronize the updated parameters with the safety controller, which takes
about 5s—10s to wait. At this point, the interface is as shown in the figure below, and the user is
unable to operate and use the robot.

seting rsc params...

11.11.2 Safety DO configuration

The safety controller has four channels of safety DO signals. The user can map several safety state
signals to the four safety DOs.
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afety controller contains four-way safety DO signals. Assign the six
nctional status signals acording to user needs to the four-way safety DO abo

(1) |Emergency Stop Output| DOT v
(@ [Robot In Motion: |  DO2 v

(® [satety HOME Point] DO3 v

(@) |Reduction Mode:| DO4 v
(5)[prag Mode:|  Unspecified v

(6) |Robot Not Stopped:| Unspecified v

E-stop output: When the robot is in the E-stop state, the output is true. Otherwise, it is
false.

Robot in motion: When the robot RL program is in operation, the output is true, but
when it is not in operation, the output is false.

Safety Home point: When the robot is within the range of the safety Home point of
safety controller, the output is true. Otherwise, it is false.

Reduced mode: When the robot is in reduced mode, the output is true. Otherwise, it is
false.

Drag mode: The robot is in drag mode.

Robot still on: Provided that the robot RL program is in operation (i.e., "Robot in
motion" is true), if the robot joints are in motion, the output is true. Otherwise, it is false.

@O e | e|®|e
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12 Process Package

The xCore Control System not only offers impeccable core functionalities, but also encompasses an
extensive array of advanced features. In relation to the process packages listed below, we provide
exclusive documentation. Please feel free to reach out to us if you require any further assistance.

12.1 Conveyor belt tracking

Main features and limitations:

12.2 General stacking

Main features and limitations:

Support linear conveyor belt tracking;

Support two positioning/triggering methods: photoelectric and 2D vision;

Support industrial six-axis robots; and

xMate collaborative robots only support the versions with control cabinets.
Calirate Conveyor Frame

—_— : : Operation Info
Calibration Operation Diagram

1. Place the workpiece on the conveyor belt,
trigger the sensor, reach the reach range of the
robot, and stop the conveyor belt:

2. Teach the feature points on the workpiece;

3. This point will be used as the starting point of
the tracking area;

02
o=}

01: Direction of conveyor belt movement
02: The sensor

03: The conveyor belt

04: Workpiece

Region Origin Point  Region Internal Point  Region End Point  Conveyor Plane Point

Support the creation of up to 100 stacking processes;
Support preset stack patterns, including matrix overlapping, criss-cross, and rotating, and
support custom patterns; and

One stacking process supports the creation of up to 100 plane layouts and up to 50 layers, and
one plane layout supports the creation of up to 200 work objects.

Program Setting CommunicaticjYS8 palletd @M

Name Total  ToolSet [ToolCalibrate| Pallet Calibrate Way Point Setting Current Stack: pallet0

palleto 0 grap a product to teach a point on the pallet.
2.please rotate 180 to teach the second point at the same position.
Ref Point R
X(mm): C X(mm): 0
Y(mm): | o ¥(mm)

Z{mm) Z(mm): | 0 Z(mm): (Manual input)

»’

Accquire Move To Accquire Move To CaculategActivate

Cancel Previous Step  Next Step

himport (A Export A\vecnmgue Set | [ Delete

12.3 Tray
Main features and limitations:
[ ) Support up to 100 tray processes;
[ ) Support custom stacking patterns of robot, including parallel pattern and S-shaped pattern; and
®  One tray process supports up to 16 plane layouts, and one plane layout supports up to 999 work
objects.
256
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Name Total > Tool Setting > Calibrate Sett > ath Point Ck Current Pallet: tray0

Program Setting Communication EEVNMNIIEaNe

tray0 1 =
i = parallel e Total Wobj Number 1

Cancel Next Step

himport By Export — o <, roint Check

12.4 PV typesetting

Please contact ROKAE for more information.

12.5 PV inserting

Please contact ROKAE for more information.
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13 Log

The log module includes eight interfaces, namely HMI logs, controller logs, operation logs, log
timelines, internal logs, diagnostic settings, hardware status, maintenance, and diagnostic data
monitoring.

13.1 HMI logs

The HMI logs interface displays the current user's HMI operation log information, and this interface
includes filtering criteria area, search area, display page, etc. The user can click "Export Log" to
export the desired HMI log information.

| Current Rc I:] Info D Warning D Error D Userlog mﬂl

Title User  Type Date/Time 7]
switch motor off system 2024-05-27/1 :
move stop system sys  2024-05-27/18:08:59.353
start jog system sys  2024-05-27/18:08:58.890
move stop system sys  2024-05-27/18:08:57.240
i) start jog system sys  2024-05-27/18:08:56.837
set jog params system sys  2024-05-27/18:08:52.080
i) move stop system sys 2024-05-27/18:08:49.713
start jog system sys 2024-05-27/18:08:49.273
i) move stop system sys 2024-05-27/18:08:47.521
start jog system sys 2024-05-27/18:08:46.770
i) move stop system sys 2024-05-27/18:08:45.163
start jog system sys 2024-05-27/18:08:44.586
move stop system sys  2024-05-27/18:08:42.785
sact " 2024.06.27018:08:42 226 —

switch motor off ‘\ /' m
oD 3 " ¢ .

Filtering criteria area, where the user can choose to view only the controller logs of
the current controller or the ones connected to the HMI, as well as select the log
level for further filtering.

Search area, where the logs can be searched by the input of keywords.

Log display page, where log title, user, type, and generation time are displayed. The
previous and next pages can be switched by clicking on "Previous/Next" buttons.

® ® e ©

The "Export Log" button can be clicked to export the log to a CSV format file.

13.2 Controller logs

The controller logs interface displays the controller log information of the current robot, and this
interface includes filtering criteria area, search area, and display page. The User can view the
controller log information here.

||:1 info [] Warning [ Errorl

10001
10001
10001
10001
17301
10038
17301
17301
50518
10001
10001
10001
50518
10108
17301

(%) JOG startup failed 2024-05-28 02:08:332 G startup failed The robot is still moving
<) JOG startup failed 2024-05-28 02:08:24 JOG startup failed Motors are not powered on
<) JOG startup failed 2024-05-28 02:07:54 JOG startup failed The robot is still moving
<) JOG startup failed 2024-05-28 02:07:49 JOG startup failed Motors are not powered on

T(_A

'[ ) xService's ... 2024-05-28 01:58:57 xService's connection [192.168.21.1:62079] ...
<) Failed to open RCl 2024-05-28 01:38:50 Failed to open RCI

(1) xService's ... 2024-05-28 01:28:14 xService's connection [192.168.21.1:59230] ...
1) xService's ... 2024-05-17 02:19:30  xService's connection [192.168.21.1:57433] ...

The current poin... 2024-05-16 21:43:08 res.move_to_teach_pointMotions failed. The ...

<) JOG startup failed 2024-05-16 21:42:30 JOG startup failed LB AFEIE

%) JOG startup failed 2024-05-16 21:42:20 JOG startup failed 88 AFELE

<) JOG startup failed 2024-05-16 21:42:15 JOG startup failed #1288 ASKELE
The current poin... 2024-05-16 21:41:28 res.move_to_teach_pointMotions failed. The ...
Rapid motion ...  2024-05-16 21:41:25 Rapid motion failed. Robot not powered on

1) xService's ... 2024-05-16 19:32:48  xService's connection [192.168.21.1:56579] ... &

[ L o]

Filtering criteria area, where the user can select log level for further filtering.

Search area, where the logs can be searched by the input of keywords.

®
@
®

Log display page, where basic information such as log number, title, generation
time, and content is displayed. The user can press Previous/Next to switch between
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| | the previous and next pages.

13.3 Operation logs

Compared with controller logs, operation logs mainly record the key commands that the robot has
executed, including the following information:

Start and stop of the robot and execution of motion commands

Execution of two logical commands IF-ELSE and WAIT UNTIL

Execution of commands SetDO\PulseReg\PulseDO

JOG, drag, and regain path

Emergency stop, pause, and start

Register status codes output externally, and control codes received from external controllers
Changes in safe regions

Triggering of functions such as collision detection and diagnostic data saving

External data read by communication commands

Content

WO b W=

Motion

Register Function register sta_home [0]->[1] sta_home execute 2025-03-10 14:16:35.763241
Register Function register Rot_Alarm [0]->[1] sta_alarm execute 2025-03-10 14:16:35.763221
Register Function register register0 [0]->[1] sta_home execute 2025-03-10 14:16:35.763208
Register Function register Rot_Speed [0]->[20] sta_program_speed execute 2025-03-10 14:16:35.762379
Register Function register sta_home [0]->[1] sta_home execute 2025-03-10 14:15:07.771079
Register Function register Rot_Alarm [0]->[1] sta_alarm execute 2025-03-10 14:15:07.771058
Register Function register register0 [0]->[1] sta_home execute 2025-03-10 14:15:07.771047
Register Function register Rot_Speed [0]->[20] sta_program_speed execute | 2025-03-10 14;15:07.770565
Register Function register Rot_Alarm [0]->[1] sta_alarm execute 2025-03-10 14:13:25.255240

3 [Register Function register Rot_Speed [0]->[20] sta_program_speed execute 2025-03-10 14:13:25.254179
Function register Rot_Alarm [0]->[1] sta_alarm execute 2025-03-10 14:10:39.255108

Register Function register Rot_Speed [0]->[20] sta_program_speed execute 2025-03-10 14:10:39.254040
Register Function register Rot_Motor [1]->[0] sta_motor execute 2025-03-10 10:54:34.830456

run stop File:main.mod,Line:10 joint:[ 79.412 -29.755 -126.271 0.895 -85.8... 2025-03-10 10:21:26.002329
Register Function register Rot_Start [1]->[0] sta_program execute 2025-03-10 10:21:26.001875
finish move a continuous movement finish | 2025-03-10 10:21:21.347818
moving File: home_proc.mod, Line: 6. finish move [ 2025-03-10 10:21:21.345815
Register Function register Rot_Maving [1]->[0] sta_robot_moving execute 2025-03-10 10:21:21,343021
Register Function register sta_home [0]->[1] sta_home execute | 2025-03-10 10:21:21.155886
Register Function register register0 [0]->[1] sta_home execute 2025-03-10 10:21:21.155867

@ Filtering criteria area, where the user can select log level for further filtering.
®@ Search area, where the logs can be searched by the input of keywords.

Log display page, where basic information such as title, generation time, and
® content is displayed. The user can press Previous/Next to switch between the
previous and next pages.

13.4 Log timeline

The log timeline interface displays both HMI and controller log information in chronological order,
and this interface includes search area and display page, allowing the user to search for HMI logs and
controller logs at different time periods.
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|Time: 2024-05-27 18:00:59 before 0.1hour |

@<
HMI RC
@4
|
@ Search area, where the user can search logs with a specific time range
® Log display page, where HMI logs are displayed on the left and RC logs on the
right

13.5 Internal logs

The internal logs interface has functions such as providing a basis for troubleshooting technical issues,
robot malfunctions, etc. and pinpointing the cause of problems, and this interface mainly includes
search area and display page.

Log Files : global 20240515.log <+

[S[O5/15 10:10:44.940][imol version: v10.2.1]

[EJ05/15 10:10:50.124]gm transtor load failed: :/xsolar/language/XSolar_cn.gm

[EJ05/15 10:10:50.172]qm transtor load failed: :/xchip/language/XChip_cn.qm

[EJ05/15 10:10:50.531]<m> <static> cannot read json file: " /config/robot_mask json”

[EJ05/15 10:10:50.637] <m> <static> cannot read xml file: *./workspace/LOCALHOST/_temp/pointxml"

[E|05/15 10:11:47.171]<m> <static> writing json is neither array nor object: " /robot/xMateER3 Pro/model json”
[EJO5/15 10:11:48.228] <m> <static> cannot read xml file: "./internal/1ee8d5e7-969d-4701-a0be-e5f48e2c4dct/
settings/worksta.xmi”

[E[05/15 10:11:48.229] <m> <static> cannot read xm file: " /internal/1ee8d5e7-969d-4701-a0be-e5f48e2c4dct/
settings/workpoints.xml”

[E[O5/15 10:11:48.230]<m> <static> cannot read xm file: " /internal/1ee8d5e7-969d-4701-a0be-e5f48e2c4dct/
settings/worksta_frame.xml”

[E[05/15 10:11:48.230]<m> <static> cannot read xm file: " ./internal/1ee8d5e7-969d-4701-a0be-e5f48e2c4dct/
settings/backetpoints.xml®

[EJ05/15 10:11:48.231]<m> <static> cannot read xm file: "./internal/1ee8d5e7-969d-4701-a0be-e5f48e2cddc6/
settings/boatpoints.xml”

[EJ05/15 10:11:48.275] <m> <static> cannot read xml file: "./workspace/LOCALHOST/_temp/pointxml”

[E|05/15 10:14:00.7 18] <m> <static> writing json is neither array nor object: "./robot/xMateER3 Pro/model.json”
[S105/15 10:14:00.748][imol version: v10.2.1]

[EJ05/15 10:14:03.234]qm transtor load failed: :/xsolar/language/XSolar_cn.gm

[EJ05/15 10:14:03.283]qm transtor load failed: :/xchip/language/XChip_cn.gm

[EJ05/15 10:14:03.399] <m> <static> cannot read json file: *./config/robot_mask.json”

[EJ05/15 10:14:03.461]<m> <static> cannot read xml file: . /workspace/LOCALHOST/ temp/point.xml”

[E]05/15 10:14:15.166] <m> <static> writing json is neither array nor object: " /robot/xMateER3 Pro/model json”
[EJ05/15 10:14:18.180] <m> <static> cannot read xm file: "./internal/1ee8d5e7-969d-4701-a0be-e5f48e2cddc6/ e

Internal logs search area

@
@ Internal logs display page

13.6 Hardware status

It is used to monitor the hardware status of the IPC and the teach pendant, including memory usage,
disk usage, network adapter status, CPU frequency, temperature, and usage. The interface consists of
an enable switch, an IPC hardware status display area, and a teach pendant hardware status display
area.
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1 |hea|thmonitor sl

Industrial Personal Computer Teach Pendant e

net:ethQ

net:enp1s0
net:enp3s0 net:wlanQ
mem?%

disk%

cpu_usage_0

cpu_usage_1

cpu_usage 2
cpu_usage_3
cpu_usage_4
1%

cpu_usage_5

cpu_freq 0 408MHz

cpu_freg_1 408MHz

cpu_freq_2 408MHz

cpu_freq_3 408MHz

Hardware status monitoring switch

IPC hardware status display area

GlICIS

Teach pendant hardware status display area

13.7 Diagnostic setting

This interface is used to assist developers with the diagnosis of the servo, ECAT, and other equipment,
and enable real-time thread alarm and monitoring and other functions. Since enabling the diagnostic
function will increase the workload of the controller, do not turn it on in actual production unless
necessary.

Diagn Bsuihilv] Aavanced options

Servo Diagnosis
. Enable
@ collision_detected @ c error @ int jump
. safety control rsc slave com error . safety monitor collab

Save Diagnosis: A set of diagnostic data can be saved manually after 5 seconds. Save Diagnosis

Export Diagnosis: Export the diagnostic data in the controller to the diagnostic data folder

of the HMI. Export Diagnosis

Open File In Explore: Open the diagnostic data folder of the HMI Open File In Explore

Diagnosis Setting PAENET e =le Kool ilelit

This interface function is used to assist developers to diagnose servo, ECAT and other equipment problems, and
enable real-time thread alarm monitoring and other functions. Since the operation load of the controller will be
increased after the diagnosis function is turned on, it is not necessary to turn it on in the actual production
environment.

Open the diagnostic function of EC software for troubleshooting ECAT

EC Diagnosis aquipTERtTaults. Enable
Delay motion The delay of motion start will become longer after startup. Enable
Timeout Warning Real time thread timeout warning can be sent after startup. Enable
Forward Turn area Forward Turn area warning can be sent after startup. Enable
Turn area Turn area cancel warning can be sent after startup. Enable
| Servo diagnosis | The servo diagnostic module is used to save the data errors in the |

xCore Control System User Manual 261



13 Log

ROIKALE

servo. Click the Save button. The diagnostic data can be exported
after 5s.

The EC software diagnosis function can be used to assist in

EC diagnosis troubleshooting ECAT devices.

Timeout warning It aims to send real-time thread timeout warnings after enabled.

Turning zone It reports a turning zone warning after it is enabled.
Delay motion The delay in motion will be prolonged after it is enabled.
Lookahead turning

It reports a lookahead turning zone warning after it is enabled;

zone

The network test is used to check the communication status between the industrial control computer
of the robot and other devices, verifying whether the network is functioning properly. When the teach
pendant is connected to the controller, it performs the controller network test function, which checks
the network connection between the controller's industrial control computer and other devices. When
the teach pendant is not connected to the controller, it performs the teach pendant network test
function, which checks the network connection between the teach pendant and the industrial control
computer.

ST ... |

Used to detect the communication status of the network. When the teaching pendant is connected to the robot, check the connection
status between the industrial computer and other devices; When the teaching pendant is not connected to the robot, check the connection
status between the teaching pendant and other devices.

13.8 Working condition verification

The working condition verification function assists developers and field personnel in collecting
machine status data during RL program execution for analyzing machine issues. This function is
supported in the PC version of the HMI but not in the teach pendant HMI. In xCore 3.1, the export of

collected data and curve plotting are no longer supported
- "

Pack |Record ption

Online diagnosis v1.4.1

HMI Log
DRe%: (EHaarerEnsENE, S SaNEA) s R

Controller Log
Run Log

Log Timeline
Internal Log
Diagnosis Settings

hardware status.

2k

o

0 500 1000 1500 2000 2500 300¢

- O X O Y @ Global X: 1513,921113689095137 | ¥: 1.53930131004366¢

This function is located in the diagnostic data monitoring page of the log module, where users can
start data collection by clicking the data acquisition button during RL operation, stop collection by
clicking the button again after task completion, and then click verification calculation to obtain the
working condition analysis results.
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1 0.010497 Normal 1.839600 Normal 0.000000 Normal

s 0.508205 Normal SOEEEPESE Normal 0.000000 Normal
3 0.187171 Normal PARPEGEES Normal 0.000000 Normal
4 0.069840 Normal 5497049 Normal 0.000000 Normal
5 0.005934 Normal 0.495526 Normal 0.000000 Normal

6 0.001251 Normal 0.721062 Normal 0.000000 Normal

13.9 Maintenance

This function is used to record the service time of each maintenance entry for the robot. When the
service time reaches the specified threshold, a pop-up window will appear as a prompt, and a
corresponding 10 signal will be output (the prompts are generally issued one week before the due date;
if maintenance is overdue, prompts will be issued daily), so as to remind the user to perform
protective maintenance on the robot. After the technician completes the actual maintenance, they will
reset the service time of each maintenance entry and output 1O signal. Only industrial models support
maintenance.

<

Program Setting Communication Safety Pack 'Record Option &Y clear Alarm
€

(o0l e T BT L EL IS Battery maintenance Maintenance log
HMI Log

Maintenance parts Cumulative time Cycle duration Next maintenance date | Latest mainten:

Controller Log
Run Log

Log Timeline
Internal Log
Diagnosis Settings

hardware status

Maintenance

o

The current displayed body maintenance entries of the machine

include maintenance components, cumulative duration (startup

duration), cycle duration (maintenance cycle), next maintenance date

(this date is adjustable and calculated based on the current system

@ time, cycle duration, and cumulative duration), and the latest

maintenance date (the most recent reset time).

Reset button: Reset the cumulative duration of the corresponding

entry, update the latest maintenance date to the current reset time, and

recalculate the next maintenance date.

@ Refresh button: Refresh the displayed information on the interface.

® Body reset button: Reset all current body maintenance entries of the
machine, with the same effect as resetting a single entry.
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Ontology maintenance [EIREEAERIELERER Maintenance log

Maintenance parts Service life Next maintenance date atest maintenance date fhether to res

HMI Log

Controller Log
Run Lag

Log Timeline
Internal Log
Diagnosis Settings

hardware status

Maintenance

The current displayed battery maintenance entries of the machine
include maintenance components, service life, next maintenance date
(calculated in the same way as the body maintenance entries, and the
® latest maintenance date (the most recent reset time).

Reset button: Reset the cumulative duration of the corresponding
entry, update the latest maintenance date to the current reset time, and
recalculate the next maintenance date.

@ Refresh button: Refresh the displayed information on the interface.

® Battery reset button: Reset all current battery maintenance entries of
the machine, with the same effect as resetting a single entry.

Performing a reset will trigger a reset pop-up window. It is necessary to contact the technical support
personnel and provide relevant information, including the machine ID, maintenance entries, and the
number of maintenance, to obtain a dynamic verification code for resetting. The reset can only be
performed after entering the dynamic verification code. Generally, the reset is performed by
maintenance personnel after maintenance. The details of the reset pop-up window are as follows:

Safety Warning: The reset operation requires
entering a dynamic activation code. Please
contact technical support to obtain it. After
resetting, the logging and signal output will be
cleared. Please proceed with caution!

Machine ID:34df20048b8f
Maintenance ltem:300

Maintenance frequency:0

Dynamic activation code: |

Confirm Cancel
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Program Setting Communication Safety k |Record & Clear Alarm o, 0 @ Monitor () 5top

<

&

Ontology

HMI Log

serial number Time
Controller Log

Run Log

Log Timeline
Internal Log
Diagnosis Settings

hardware status

Maintenance

)
o[ o 0
«

Display the current maintenance log records of the machine, including serial number,
time, and prompt information. Record the current maintenance status of the machine.
Back button: Search for the previous page of logs

Jump: Enter the desired page number of the log to jump to that page

Next button: Search for the next pages of logs

The above three pages can all be viewed for detailed information by clicking on the corresponding

entry:
¥lE  Details

ERSit: ENAETURES, LEEMBSSIICESETERE: B Maintenance Component

®©e e

Bitatk: 0.1 Cumulative Duration

ERiET: 8760/MaT Cycle Duration

TxERFFERE: 2026-01-08 Next Maintenance Date
BIFFEFOE: 2025-12-02 Most Recent Maintenance Date

When the cumulative duration reaches the threshold, a pop-up window will appear in the lower right
corner as a prompt. These prompts are generally divided into two types: beforehand prompts and
expiration prompts. Beforehand prompts are issued one week (7 days) in advance, while expiration
prompts are issued when the cumulative duration of the maintenance component reaches or exceeds
the cycle duration. The prompt frequency is once a day. The prompt time is related to the last
maintenance time. The left image shows a beforehand prompt, and the right image shows an
expiration prompt.

oy SIEBEELT: KRERAELHNN. TNBRGTTAEREE
TEF BEERAARETES!

External cable: Check if the plug is loose. If there is
external damage after 7 days, maintenance is required.
Please contact the technician for maintenance!
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SIEREELS: MERLETNN. DINERNER
BERERAAGRTHESF!

External cable: Check if the plug is loose. If there is
external damage, maintenance is required. Please
contact a technician for maintenance!

In addition to the pop-up window prompt in the bottom right corner, you can also bind system 1O and

register outputs to provide corres

onding prompt signals:

Grease replacement alarm/
sta_grease

The signal will be output when the grease in one or more axis
reducers or axis gearboxes requires replacement

Routine maintenance alarm/
sta_routine_maintenance

The signal will be output when one or more routine maintenance
items (excluding those related to grease and batteries) require
maintenance

Servo encoder low voltage
alarm
sta_encoder low battery

Encoder battery
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The options page mainly involves robot connection, software upgrade, import and export, and feature
demonstration. Note: Using a USB drive with excessively large capacity may result in slow copying
speeds, which can affect backup and export performance.

14.1 Connect

Robot Service Detection

/’) System will detect any prepared robot with valid connection to bound IP, you can click here to change bound IP, this
operation will take effect after restart.

Bound IP: 0.0.0.0 Search Available Robots

Robot Service Connection
Controller Service: Connected to [192.168.21.10:5050]
Upgrade Service: Connected to [192.168.21.10:4567]

Address:  192.168.21.10

Automatic Reconnection
Turn on the function.when the network is disconnected, it will automatically reconnect. Otherwise, it will disconnect
directly. After the function is turned on, the reconnection time will be used for the specified reconnection time, and
the reconnection will be repeated n(reconnect number) times. Otherwise keep reconnecting.

4 I Reconnect time 20 (10~30s) Reconnect number 1 (1~100) I

Search for available robots: Search for all robots in the same LAN (except direct

connection). When the robot is connected, it will be displayed that the controller service

and the update service are both connected.

® If the robot can not be found when Robot Assist and the robot are in the same LAN, or
the real-time position of the robot is not displayed on the 3D interface after connecting

the robot, the user can enter the "Settings" - "HMI Settings" interface and select the IP

address assigned to the LAN in the Bound IP Address drop-down box to solve the above

two problems.

@ | Display the connection status, and the user can select to disconnect it.

Enable the function of automatic reconnection:

® When the network between the robot controller and Robot Assist is disconnected, Robot
Assist will try reconnection automatically and will stop trying after the preset

reconnection time.

There are two ways for reconnection:

(1) Check the checkbox: the total duration of reconnection = single duration * the

@ number of reconnections. The user can specify a single duration and the number of
connections and within the total reconnection duration, Robot Assist will attempt to

perform automatic reconnections.

(2) Uncheck the checkbox: Robot Assist will keep trying to reconnect the controller.

14.2 About ROKAE

It introduces software version, component information, and company profile.

Version
HME 50100171 RC: 22.1 Update: 07.1

ROKAE

e ol endig o ceerso e gnk ol opet, GORAE e e o an st ol of e colibocbiv ol il oo bishgen g
technology. Boasting ystems with properties and a an ix, ROKAE is committed 10 providing automated

o ey el s dusis oo s suto Pt elchomts metal, automal sewing, and heshhcre akn he ity o he ot vl . f now, ROKAE s, 1o ol lsding plyer i
China's roboltics industry.

Bejing, ROKAE has i in Baijing, Tokyo, Wuhan, and Shandong. More than 80% of the R&D staff hold a master's degree or above, most of whom have
graduated from prestigious universities such as Tsinghua University, Peking University, Beihang University, Zhejiang Universiy, and Huazhong Uiversity of Science and Technology. With the self-owned!
factory boasting the annual production capacity of 20,000 robots, ROKAF has established a senvice system covering mainland China consisting of sales, technical support, and automation solutions.

ROKAE has attracted excellent talents worldwide and confinuously invested in R&D. Owning more than 300 R&D patents and technology awards at home and abroad, ROKAE has become a well-
acknowledged company i the robotics industry.

Component Information

safety board rokac

RC rokae 221

Ethercat rokae 328

Iinterpreter rokae V22017 °
©

30 Plugin rokae 36

Laser rokae 206

14.3 Software upgrade
14.3.1 Controller upgrade

Through the controller upgrade function, it is possible to: (1) upgrade the controller software version
and (2) restore data.

Upgrade controller version: Select the upgrade package, click "Upload", and the interface will prompt
"Uploaded successfully". Follow the pop-up prompt to restart the controller.

Restore data: Select the data package to be restored, check the data to be restored, and click "Upload".

xCore Control System User Manual 267



ROI(AE 14 Options

Follow the pop-up prompt to restart the controller.
Controller Upgrade

The version of controller needs to match the HMI version to avoid compatibility problems.
Select package : Open

D Interactive Data

D Robot Configuration

D Controller Log

O Project Data

D Demo

D Servo

Upload

14.3.2 Controller backup

This function can achieve data backup of the controller. Check the data for backup, click "Open" to select the backup directory,
and then click "Export". The exported file is an encrypted file in RPA format.

Controller Backup
The controller packs all the needed files and upload to local folder.
Backup Options
Interactive Data
Robot Configuration Body Params
Controller Log
HMI Log
Project Data

[J Servo Data (Export servo params need a long time!)

Select folder: Open Export File Name:

Robot configuration: controller settings - system configuration; calibration - zero point voltage value of torque sensor; body
parameters - overload coefficient; motion parameters - parameters and safety control; etc.

Native parameters: calibration — encoder values, angle calibration settings, and base frame; dynamic settings — (third order)
friction coefficient; body parameters — DH parameters, reduction ratio, etc.

Interactive data: dynamic settings - feedforward and constraint switch; motion parameters - stopping distance, Search, and
minimum radius of turning zone, Conf, force control parameters, xPanel configuration, quick adjustment, teach pendant mode,
communication, and safety.

Controller logs: version information files, user configuration files, controller logs, and project logs. Only the logs generated in the
last three days can be exported, and more logs can be exported in the log module on the export page.

HMI logs: syslog, mirror version description file, and version information file of the teach pendant.

System logs: IPC syslogs, interfaces files, and rc.local files.

14.3.3 HMI upgrade

Only for xPad2, and it aims to upgrade the teach pendant HMI software. Click "Open", select the
HMI software upgrade package in the USB drive directory, and click "Upgrade" to start the HMI
upgrade process. After the HMI upgrade is completed, the HMI software will start automatically and
the HMI upgrade is finished.

HMI Upgrade

Select package : Open

14.3.4 Restart robot
It aims to restart the IPC system, and the upgrade service connection needs to be established for this
operation.

Restart the robot IPC. It is generally used when the factory settings are restored / the controller

cannot be started. Reboot Robot

14.3.5 Erase configuration

It aims to erase custom configurations, robot configurations, body parameters, project data, etc. For
instructions on the above data, please refer to the "Controller Backup" section. Performing this
function will still retain the relevant operation logs of the control system. Please use it with caution.
Check the content to be erased, click "Erase Configuration", and manually restart the robot to take
effect.

Note: The upgrade service connection needs to be established for this operation.
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One click erase selected configurations. Please reboot the robot after erase the configuration!
Interactive Data

Robot Configuration Body Params

Project Data

Erase Configuration

14.3.6 Erase all configurations

It aims to restore the control system to its factory default state. This function will reset configuration
files, project data, and interactive data within the control system but still retain relevant logs. Please

use it with caution.
Note: The upgrade service connection needs to be established for this operation.

The upgrade program restores the controller to the factory settings and resets the
executable program, configuration file, project and interactive data.Log will be reserved.

14.3.7 Example of control system upgrade

When the user wants to upgrade the control system, contact ROKAE to obtain the new version of the
control system installation package. Refer to the operation steps below:

Restore Factory Settings

Step

Picture

Explanation

1. Prepare the installation
package.

2. Open the HMI and connect to
the controller and the upgrade

Robot Service Connection
Controller Service: Connected to [192.168.21.10:5050]
Upgrade Service: Connected to [192.168.21.10:4567]

service. Address:  192.168.21.10
3. Before upgrading, it is Controller Backup
The controller packs all the needed files and upload to local folder.
recommended to back up the Backup Options
control system to avoid the loss Interactive Data
. Robot Configuration Body Params . .
of important data. You can RIS This step is not
check the backup content in the HiAITEG mandatory.
n n : Project Data
Backup" option and select O SevoData  (Export servo params need along tme)
"EXpOl’t FOlder" to eXpOrt the Select folder:C:/Users/tan/Desktop Open Export File Name:export_2024_05 28 17_15 52.rpa
backup.
Do not select
"Interactive Data",
Controller Upgrade "R,
. . The version of controller needs to match the HMI version to avoid compatibility problems. ObOt
4. Select the installation _ S T o Configuration",
package, and the upgrade option " "
. . Controller Logs",
will be configured according to T "

. . . Project Data",
the installation package. Click " "
"Upload" Demo Case", or

P ' "Servo" in the
"Controller Upgrade"
option.

5. After successful upload, the
HMI will prompt to restart the
robot and upon the restart, the
control system upgrade is
completed.

o Are you sure to reboot the robot?

H Note

1. When the controller version does not match the HMI version, the HMI will display real-time log
information on the top status bar, with the content stating "Version mismatch. Recommend HMI
version: [xxx]".

2. When the controller version does not match the configuration file version, the HMI will pop up
a warning in the middle after booting up, as shown in the following figure. At this time, any robot
motion operation will be disabled, and the correct version of the configuration file needs to be
upgraded according to the controller log information.
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14.4 Export

14.5 Import

14 Options

>

The version of the robot configuration file does not
match. Please check the controller log and import the
correct version of the robot configuration file.

0K

The export function can be used to back up controller related settings.

Select Folder

Select All

Setting Commun Safety pck [ oo Option RobotConfig

Select All

1
2
CRT_serve test
fe

031} [

As shown in the figure, select the target folder, select the content to be exported, and click "OK". In
addition, you can also choose to click the "One-click Relocation" button, which will automatically
select the options required for the relocation operation, except for the log option.

The available export contents are as follows:

Function
Module

Export Content

Programming

Specific individual project

Setting

Controller settings - other settings

HMI settings - basic settings, theme, and workspace directory

User group

Dynamic settings - dynamic feedforward and dynamic constraint

Body parameters - RD parameters, reduction ratio, and overload coefficient

Force control parameters - force control parameters, force control model, drag
optimization

Motion parameters - motion parameters, AccSet, safety control, Search
commad, minimum turning zone, default Conf

Error code filtering

Custom buttons

Additional axis

Communication

System 10

External communication

10 device

Bus devices

End-effector

RCI settings

Serial port settings

Encoder

Safety

Soft limit

Virtual wall

Collision detection

Safe region

Safety position

Safety monitor

Collaboration mode

Process Package

Conveyor belt

Log

Controller logs

HMI logs

Project logs

Options

Connect and auto reconnect

Robot
configuration

Model file

The import function can import controller settings.
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Select Folder ¢

sering. [ Commun &) [saety [ [Pack option [ Revorcontia

O select Al

Select the zip package you want to import, and after opening the package, the configuration items
contained in the zip package will be automatically checked while the configuration items that are not

contained will be grayed out.
The user can choose specific import content as the case may be. Note: After importing, the control

system needs to be restarted to take effect.

14.6 File manager
It is intended to quickly open several folders involved in the Robot Assist software.
Note: This function is available only for PC HMI software.
Cache Folder

This folder saves temporary files generated by HMI, so that the offline user is also available to reach last saved data.

Total File Numer 3 Totalsize 0Kb Open In Explorer
Log Folder

This folder saves internal logs for HMI, especially useful for tracking running problems.

Total File Numer 30 Totalsize 0Kb Open In Explorer

Workspace Folder
The local folder saves all files needed by project.

Total File Numer 14624 Totalsize 0Kb Open In Explorer

Cache folder: Store the cache of Robot Assist.

Log folder: Store Robot Assist logs. The logs in the folder are consistent with the internal logs on the
diagnostic interface. You can click here to enter the folder for log copying.

Workplace folder: Store robot project files.

14.7 Demos

14.7.1 Seven-axis redundant motion

It is used for the demonstration of seven-axis redundant motion, including circular motion, linear
motion, turning, and null-space motion, and it supports xMate ER PRO.

» RunDemo  ®Stop Demo

Functional Demonstration
Introduction

General motion examples of seven-axis redundant manipulator, including arc, line, turning zone, null space self-motion, etc.

Attention:
All the robot and project settings are invalic when the robat is in the state of demo! Demo can only be used when the world coordinate system coincides with the base coordinate
system.

Features lllustration

Step Graphical Representation | Explanation
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1. Select Option - Demo -
Seven-axis redundant motion
and enable Demo to enter the
demonstration mode.

Functional Demonstration “®

————

et

Anenion:

*Rnbena mStopDema

- p—

system.
Features lilustration

@ —@— @

2. Click the mode switching

button ] on the bottom
status bar and switch to Auto
Mode.

Functional Demonstration “®

nelucing e, e, urning 20ne

_ Ty
@

-9 —@— 0o

3. Click the Power-on button

3 on the bottom status bar
to power on the robot.

Functional Demonstration “®

Atteation:

=

b RunDema WSiopDemo

Athe robat.

system,
Features [lustration

m.—.—.m

Ao

4. Click "Play Demo" in the
upper right corner.

Functional Demonstration “®

Incuding ac, e sing zone.

WhaiseDemo 8 5i0p Demno

=@ @ — 0w
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Functional Demonstration “®

» unDemo W Stop Denio

5. After playing the demo,
click "Stop Demo" in the
upper right corner.

Introduction
(General mation exampies ofseven- s redundsnt maniguiator ncluding e, i, tuming zone, null spsce sef-motion etc.

Atteation:

system,
Features lllustration

e

~@ —f— @

14.7.2 Obstacle avoidance

When the demonstration manipulator enters a narrow and deep box, it will not interfere with the box
structure by adjusting its orientation through null-space self-motion, which enables the robot to
perform the pickup and delivery task successfully.

Functional Demonstration =

=t @

* RunDema @ Stop Demo

.
@ Redundant Motion
50 that it wil ir of i ke d task.
i

Al the robat and preject settings are invalid when the robot i i the state of demol Demo the world

Features lllustration

—— O + @ 1

Step

Graphical Representation

Explanation

1. Select Option - Demo
- Obstacle avoidance
and enable Demo to
enter the demonstration
mode.

» Run Demo @ Stop Demo

Functional Demonstration “®

Redundant Motion Introduction

® Obstacl danc

Collision Detection

In the Demo of taking and putting objects, the claw of the mechanical arm
needs to enter the inside of the narrow deep box, and adjust the posture of
the mechanical arm through the null space self-motion, so that it will not
interfere with the structure of the box in the process of entering the deep
box, and successfully complete the taking and putting task.

Attention:

Al the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Impedance Contro.

Features lllustration

eed® —@— @50« & © ¥ § xMate£R7 Pro

L Operator
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14 Options

2. Click the mode

switching button »
on the bottom status bar
and switch to Auto
Mode.

» Run Demo  ®Stop Demo

Functional Demonstration “®

Redundant Motion  Introduction

In the Demo of taking and putting objects, the claw of the mechanical arm
needs to enter the inside of the narrow deep box, and adjust the posture of

ZSLRREREREIR (e mechanical arm through the null space self-motion, so that it will not

interfere with the structure of the box in the process of entering the deep

Collision Detection  DO% and successfully complete the taking and putting task.
Attention:
All the robot and project settings are invalid when the robot is in the state

Impedance Contro|  of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.
Features lllustration

speed @ Q0% O @ ¥ AL Operator ¥ xMateER7 Pro

3. Click the Power-on

button ¥ on the
bottom status bar to
power on the robot.

» RunDemo  ®Stop Demo

Functional Demonstration “®

Redundant Motion  Introduction

@ Obstacle Avoidanc

Collision Detection

In the Demo of taking and putting objects, the claw of the mechanical arm
needs to enter the inside of the narrow deep box, and adjust the posture of
the mechanical arm through the null space self-motion, o that it will not
interfere with the structure of the box in the process of entering the deep
box, and successfully complete the taking and putting task.

Attention:

Al the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Impedance Contro

Features lllustration

i

& Operator

<
o 9 ¢

ipeed @ © 50% ¥ xMateER7 Pro

4. Click "Play Demo" in
the upper right corner.

Pause Demo @ Stop Demo

Functional Demonstration “®

Introduction

In the Demo of taking and putting objects, the claw of the mechanical arm
needs to enter the inside of the narrow deep box, and adjust the posture of
the mechanical arm through the null space self-motion, so that it will not
interfere with the structure of the box in the process of entering the deep
box, and successfully complete the taking and putting task.

Attention:

Redundant Motion

bst:

Collision Detection

All the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Impedance Contro

Features lllustration

¥ xMateER7 Pro

o 9 ¢

peed @ © 50% 4 Operator

5. After playing the
demo, click "Stop

. Impedance Contro.  of demo! Demo can only be used when the world coordinate system
Demo" 1n the upper coincides with the base coordinate system.
. Features lllustration
right corner.
ipeed @ © 50% O @© ¥ L Operator ¥ xMateER7 Pro

Functional Demonstration “®

Motion

@ Obstacle Avoidal

Collision Detection

In the Demo of taking and putting objects, the claw of the mechanical arm
needs to enter the inside of the narrow deep box, and adjust the posture of
the mechanical arm through the null space self-motion, so that it will not
interfere with the structure of the box in the process of entering the deep
box, and successfully complete the taking and putting task.

Attention:

All the robot and project settings are invalid when the robot is in the state

» Run Demo = Stop Demo

14.7.3 Collision detection

It aims to demonstrate the function of collision detection.
Collision detection sensitivity settings: Support the single-axis setting and the high, medium, or low
setting.
When the robot detects a collision, it stops softly. The press to continue is unavailable in version 3.0
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collision detection.
When using the demo collision detection function, the collision protection* is temporarily turned off

if the collision protection* function is turned on.

Functional Demonstration

& Redundant Motion

@ Obstacle Avoidance

Im| lance Control

reed @ @

Introduction

Collision detection can stop in time after accidentally touching people or objects.

Attention:

ROIKKALE

» RunDemo M Stop Demo

All the robot and project settings are invalid when the robot is in the state of demo! Demo can only be used when the world i incides with the b di

system.

Features lllustration

Low.

Axis 1

Axis2

Middle

High

Axis 3

Axis4
Axis 5
Axis6

Axis 7

© o«

000006000

®

50%

50%

50%

50%

& Rokae
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Step

Graphical Representation

Explanation

1. Select Option - Demo -
Collision detection and
enable Demo to enter the

Functional Demonstration “®

Redundant Motion

Obstacle Avoidance

ollision Detection

Impedance Control

»Run Demo  m Stop Demo

Introduction

Collision detection can stop in time after accidentally touching people or
objects.
Attention:

All the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Features lllustration

Press to Continue )

demonstration mode. e t—
Axis 1 50%
Axis 2 50%
Axis 3 50%
Axis 4 50%
Axis 5 50%
Axis 6 50%
Axis 7 4 50%
speed @ © 50% » © ¥ L Operator ¥ xMateER7 Pro
Functional Demonstration @ R ) (SRR

Redundant Motion

Obstacle Avoidance

Introduction

Collision detection can stop in time after accidentally touching people or
objects.
Attention:

Al the robot and project settings are invalid when the robot is in the state

@ ion Detec of demo! Demo can only be used when the world coordinate system
. . . coincides with the base coordinate system.
2. Click the mode switching D e wsiraticn
button ¥ on the bottom -
. Press to Continue
status bar and switch to
A M d Low Middle High
uto ode. Axis 1 50%
Axis 2 50%
Axis 3 . 50%
Axis 4 50%
Axis 5 50%
Axis 6 50%
Axis 7 . 50%
ipeed @ Q0% O © ¥ AL Operator ¥ xMateER7 Pro
Functional Demonstration “® »RunDemo  #Stop Demo

3. Click the Power-on

button ¥ on the bottom
status bar to power on the
robot.

Redundant Motion

Obstacle Avoidance

ollision Detection

Impedance Control

speed @

Introduction

Collision detection can stop in time after accidentally touching people or
objects.

Attention:

Al the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Features lllustration

Press to Continue @)

Low Middle High
Axis 1 50%
Axis 2 50%
Axis 3 50%
Axis 4 50%
Axis 5 50%
Axis 6 50%
Axis 7 50%
© 50% O @ ¥ AL Operator ¥ xMateER7 Pro
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4. Click "Play Demo" in the
upper right corner.

Functional Demonstration “®

1 Pause Demo  ® Stop Demo

Motion

Obstacle Avoidance

n Detection

[GRe

Impedance Control

Collision detection can stop in time after accidentally touching people or
objects.
Attention:

All the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Features lllustration

Press to Continue @)

5. After playing the demo,
click "Stop Demo" in the
upper right corner.

Low Middle High
Axis 1 £ 50%
Axis 2 o 50%
Axis 3 & 50%
Axis 4 & 50%
Axis 5 o 50%
Axis 6 & 50%
Axis 7 o 50%
speed @ ©s% O © ¥ L Operator ¥ xMateER7 Pro
Functional Demonstration “® > RunDemo | @Stop Demo

Motion

Obstacle Avoidance

Impedance Control

speed @

Collision detection can stop in time after accidentally touching people or
objects.
Attention:

All the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Features Illustration

Press to Continue @

Low Middle High
Axis 1 @ 50%
Axis 2 o 50%
Axis 3 @ 50%
Axis 4 o 50%
Axis 5 ) 50%
Axis 6 o 50%
Axis 7 £ 50%
Q5% O @ ¢ A Operator ¥ xMateER7 Pro

To adjust the threshold
of collision detection
sensitivity during a
demonstration, click
"Stop Demo" first and
replay the demo after
adjustment.

14.7.4 Compliance demo

It aims to display the compliance control effect of xMate under different stiffness and spatial
conditions.

reed @

process.

system.

Functional Demonstration

Introduction

Attention:

Features lllustration

Translate Rotate Free
% 60%
v 60%
] 60%
A 60%
8 @ 60%
< 60%
Elb 60%
© % * O ¥

» RunDemo M Stop Demo

Impedance Contrl. High impedance stiffness control is suitable for grinding, polishing and deburring processes with high grinding force, and for assembly freedom in assembly
process. Low impedance stiffness control is suitable for grinding, polishing and deburring processes with less grinding force, and for non-assembly degrees of freedom in assembly

All the robot and project settings are invalid when the robot is in the state of demo! Demo can only be used when the world coordinate system coincides with the base coordinate

& Rokae

xCore Control System User Manual 277



ROIKALE

14 Options

Step

Graphical Representation

Explanation

1. Select Option - Demo -
Compliance demo and enable
Demo to enter the
demonstration mode.

ipeed @

»RunDemo  mStop Demo

Functional Demonstration “®

Redundant Motion  INtroduction

Impedance Contrl. High impedance stiffness control is suitable for
grinding, polishing and deburring processes with high grinding force, and
for assembly freedom in assembly process. Low impedance stiffness control
is suitable for grinding, polishing and deburring processes with less
grinding force, and for non-assembly degrees of freedom in assembly
process.

Attention:

Obstacle Avoidanc

Collision Detection

All the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Features lllustration

Translate  Rotate Free

60%
60%
60%
60%
60%
60%

A® >N o< X

L Operator ¥ xMateER7 Pro

©s5% & @ %

2. Click the mode switching

button | on the bottom
status bar and switch to Auto
Mode.

Impedance Contro

ipeed @

»RunDemo  mStop Demo

Functional Demonstration “®

Redundant Motion _ Introduction
Impedance Contrl. High impedance stiffness control is suitable for
Obstacte Avoiganc91inding. polishing and deburring processes with high grinding force, and

for assembly freedom in assembly process. Low impedance stiffness control
is suitable for grinding, polishing and deburring processes with less
grinding force, and for non-assembly degrees of freedom in assembly
process.

Attention:

Collision Detection

Al the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system

Features lllustration

Translate  Rotate Free

0w >N <X
=y
3
®

Q 50% O © ¥ L Operator ¥ xMateER7 Pro

3. Click the Power-on button

3 on the bottom status bar
to power on the robot.

speed @

» Run Demo

Functional Demonstration “®

Redundant Motion  Introduction

Impedance Contrl. High impedance stiffness control is suitable for

Obstacle Avoidanc
is suitable for grinding, polishing and deburring processes with less
grinding force, and for non-assembly degrees of freedom in assembly
process.

Attention:

Collision Detection

@ Impedance Contro

of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Features lllustration

Translate Rotate Free

60%
60%
60%
60%
60%
60%
Elb & 60%

N> N < X

O 9 ¢

© 50% & Operator

grinding, polishing and deburring processes with high grinding force, and
for assembly freedom in assembly process. Low impedance stiffness control

All the robot and project settings are invalid when the robot is in the state

u Stop Demo

¥ xMateER7 Pro
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4. Click "Play Demo" in the
upper right corner.

Functional Demonstration “®

# Pause Demo @ Stop Demo

I dq

Motion
Obstacle Avoidanc

Collision Detection

® Impedance Contro

speed @

Impedance Contrl. High impedance stiffness control is suitable for
grinding, polishing and deburring processes with high grinding force, and
for assembly freedom in assembly process. Low impedance stiffness control
is suitable for grinding, polishing and deburring processes with less
grinding force, and for non-assembly degrees of freedom in assembly
process.

Attention:

All the robot and project settings are invalid when the robot is in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Features lllustration

Translate Rotate Free

X 60%
¥ 60%
z 60%
A 60%
B 60%
C 60%
Eib 60%

Qs O @ ¥

L Operator ¥ xMateER7 Pro

5. After playing the demo,
click "Stop Demo" in the
upper right corner.

Functional Demonstration “®

» Run Demo

= Stop Demo

Redundant Motion
Obstacle Avoidanc

Collision Detection

® Impedance Contro

Introduction

Impedance Contrl. High impedance stiffness control is suitable for
grinding, polishing and deburring processes with high grinding force, and
for assembly freedom in assembly process. Low impedance stiffness control
is suitable for grinding, polishing and deburring processes with less
grinding force, and for non-assembly degrees of freedom in assembly
process.

Attention:

All the robot and project settings are invalid when the robot s in the state
of demo! Demo can only be used when the world coordinate system
coincides with the base coordinate system.

Features lllustration

Translate Rotate Free

60%
60%
60%
60%
60%

aO®m >N < X

ipeed @ © 50%

O © %

60%
60%

2 Operator

¥ xMateER7 Pro

To adjust the stiffness
threshold during the
Compliance demo, click
"Stop Demo" first and
replay the demo after
adjustment.

& Warning

During a demonstration, all configurations of the robot have failed. Please note the following:

1. The base frame of the robot coincides with the world frame by default.

2. There is no load at the robot end-effector by default. Otherwise, the demonstration of collision
detection, compliance, and other functions will be affected.
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15.1 Variable Type

15.1.1 Int

Explanation

The range of the integer int variable is -2147483647-2147483647. It is recommended that the value is
within the specified range. If the value is in excess of the range, it will be assigned randomly, and the
maximum value range must not be exceeded when using it.

Example

In the variable list:

Variable Type
Variable Infomation : Int info.Min: -2,147,483,647;Max: 2,147,483,647.

Variable Type : int v

Name : counter

PERS : () enable (@) disable

Description :

Dimension :  + - No Array

Edit Origin Value : counter

int 4

It represents the data counter that defines an integer global variable type, and its initial value is 4.

15.1.2 Double

Explanation Floating-point numbers, are stored using 8 bytes. Do not exceed the value range when using them.

In the variable list:

Variable Type

Variable Infomation : Double info.Decimal: 9;Min: -1000000Max:1000000.
Variable Type : double v
Name : time Description :
Example PERS : O enable @ disable Dimension :  + - No Array
Edit Origin Value : time
double 1.5
It represents the local variable time that defines a floating point, and its initial value is 1.5.
15.1.3 Bool
The variable bool is mainly used for status or logic judgments. The value is true or false.
Explanation When it is assigned an int or double value, non-zero takes the value of true and zero takes the value of

false.
In the variable list:

Variable Type

Variable Infomation : Bool info.Value: true/false.

Variable Type : bool >
Name : ifclose Description :
Example PERS : O enable @ disable Dimension @+ - NoArray

Edit Origin Value : ifclose

bool true ~

It indicates that a bool type global variable ifClose is defined and the initial value is true.

15.1.4 String

Explanation

String-type variables consist of multiple letters or numbers.
Note: They must be placed in double quotation marks "" at the time of defining in RL text.

Example

In the variable list:
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Variable Type
Variable Infomation : String info.Max length: 256.
Variable Type : string v
Name : string Description :
PERS : O enable @ disable Dimension :  + - No Array

Edit Origin Value : string

string "rokae"

It indicates that a string variable name is defined and initialized to "rokae".

String type variables support the "+" operation for string concatenation, which can achieve string
concatenation.

Example:

name = “Rok” + “ae”

It means that the variable name is assigned to "Rokae".

15.1.5 Array
An array is a collection of variables of the same type, either one-dimensional or multi-dimensional. The
Explanation elements in the array are accessed using subscripts. The subscript of each dimension begins with 1. The
total length of the array should not exceed 1000.
In the variable list:
Variable Type
Variable Infomation : Int info.Min: -2,147,483,647;Max: 2,147,483,647.
Variable Type : int v
Name : table Description :
Example PERS : O enable @ disable Dimension :  + - 1 16
Edit Origin Value : table [1] [6]
int 8
It indicates that a two-dimensional array that contains 16 integer variables is defined. The value of the
sixth element of line 1 is assigned to 8.
15.1.6 byte
byte represents the unsigned byte in RL language, same as unsigned char in C++.
The value range is 0255, and negative values are not allowed. It is generally used in SocketSendByte
Explanation instruction.
When the byte variable's value exceeds 255, it is automatically truncated, keeping only the lower 8 bits of
the value, e.g. var byte data2=288, and the value of data2 is 32 after truncation.
In the variable list:
Variable Type
Variable Infomation : Byte info.Min: 0;Max:255.
Variable Type : byte i
Name : data Description :
EXample PERS : O enable @ disable Dimension : + - No Array
Edit Origin Value : data
byte 177
It defines a byte variable data, which has a value of 177.
15.1.7 clock
The clock is used for timing, and clock-related commands are just like a stopwatch used for timing.
Explanation The time accuracy of clock type storage is 0.001s, and the maximum time interval is 45 days (i.e., 45 x 24 x
3600 seconds).
Example In the variable list:
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Variable Type

Variable Infomation : Used for timing, and the clock instruction is just like a stopwatch used for timing.

Variable Type : clock L
MName : clockO Description :
PERS : O enable © disable Dimension : + - No Array

Edit Origin Value : clocko

The following example shows how to use variable clock:

Example 1:

ClkStart (clockl);

CIkStop (clock1);

interval=ClkRead(clockl1);

ClkReset (clockl);

Interval (pre-declared double variable) reads the interval between ClkStart and ClkStop, in seconds (s).

15.1.8 Implicit type conversion

. Currently, during data setup in the variable lists, data types are restricted. Values that do not match the
Explanation . SR .
variable type cannot be successfully entered, thus avoiding implicit type conversion.
Example When defining the integer counter in the variable list, no decimals, only integers, can be entered.

15.1.9 Confdata

Explanation

The confdata (Robot Configuration Data) is used to define the morphological configuration data that
corresponds to the spatial target point.

Since the robot mostly uses a rotary joint, any one of the joints exhibits the same status at 1° and 361°.
Therefore, after the form of robot is selected, other measures are required to deal with the multiple-loop
problem of the joint.

For example, when the joint angle is between 0° and 90°, the quadrant number is 0. When the joint angle
is between 90° and 180°, it is marked as 1 and is increased/decreased by 1 for every 90°. When the angle
is negative, the corresponding number of quadrants is also negative, as shown in the following figure (left:
negative joint angle; right: positive joint angle). For robot joints, the angle increases when rotating
anticlockwise and decreases when rotating clockwise. In the figure below, the joint angle decreases as the
joint rotates clockwise, and the corresponding confdata changes as -1->-2->-3->-4 and 3->2->1->0,

respectively.

For the xMate CR and SR collaborative robots, we directly record the rounded-down values of each joint
angle in confdata.

In addition, the same Cartesian space target point corresponds to different inverse kinematics, so it is
necessary to use confdata to specify the form to be selected.

Definition

7 parameters are needed to complete the confdata, including:
cfl, data type:
cf2, data type:
cf3, data type:
cf4, data type:
cf5, data type:
cf6, data type:
cf7, data type:
cfx, data type:

int, the quadrant that corresponds to the Axis 1 angle or the rounded-down joint angle.
int, the quadrant that corresponds to the Axis 2 angle or the rounded-down joint angle.
int, the quadrant that corresponds to the Axis 3 angle or the rounded-down joint angle.
int, the quadrant that corresponds to the Axis 4 angle or the rounded-down joint angle.
int, the quadrant that corresponds to the Axis 5 angle or the rounded-down joint angle.
int, the quadrant that corresponds to the Axis 6 angle or the rounded-down joint angle.
int, the quadrant that corresponds to the Axis 7 angle or the rounded-down joint angle.
int, the configuration number of the form used by the robot, ranging from 0 to 8.

Example

There are different inverse kinematics for the same end-effector Cartesian space pose. The values of cfx
from 0 to 8 represent each group of inverse kinematic solutions, which are explained in detail as follows.
For 6-axis industrial robots, xMateER collaborative robots, and 7-axis robots:

| cfx | Wrist center is on | Wrist center on | Wrist angle is... |
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Axis 1... the lower arm...
0 Front Front Positive
1 Front Front Negative
2 Front Rear Positive
3 Front Rear Negative
4 Rear Front Positive
5 Rear Front Negative
6 Rear Rear Positive
7 Rear Rear Negative

For xMateCR collaborative robots (cfx=0 represents the solution that is closer to the joint angle
represented by cf1-6):
Wrist center is on

Wrist center on

i Axis 1... the lower arm... flodl o wiiggls (e
0

1 Front Front Negative

2 Front Front Positive

3 Front Rear Negative

4 Front Rear Positive

5 Rear Front Negative

6 Rear Front Positive

7 Rear Rear Negative

8 Rear Rear Positive

For xMateSR collaborative robots, cfx is always 0, indicating the solution that is closer to the joint angle
represented by cf1—-6.
For 3-axis industrial robots and 4-axis industrial robots:

cfx Wrist center on the lower arm. ..
Front
1 Rear

15.1.10 jointtarget

Explanation To store the robot’s joint angle and the positions of external axes.
robax, Robot Axis, data type: double, containing 7 members of double type, which store the angle of the
robot's 7 joints, in Degree.
Definition extax, External Axis, data type: double, containing 6 members of double type, which can store the
position of up to 6 external axes. If the external axis is a rotation axis, the unit is Degree; if the external
axis is a linear axis, the unit is mm.
In the variable list:
Variable Type
Variable Infomation  Store robot's joint angle and the positions of external axes.robot joint[0~6]:Robot axes;
ext_joint[0~5](rotating axis-degree,line axis-mm):External Axes.
Variable Type : jointtarget v
Name : jointtarget0 Description :
PERS : (O enable @) disable Dimension: + - NoArray
Edit Origin Value : jointtarget0
robot joint[0] 0
robot joint[1] 0
Example robot joint[2] 0
robot_joint[3] 0
robot joint[4] 0
robot joint[5] 0
robot_joint[6] 0
ext_joint[0] 10
ext joint[1] 0
The above command defines a point named "jointtarget0" in the joint space. Except that the Axis 6 is 90
degrees, the other axes of the robot are all 0 degrees. The first external axis is set to 10 degrees or 10 mm,
depending on the type of external axis; the remaining external axes are set to zero.
jointtarget jl1 = J:{-268.649031, 321.536626, 259.344893, 55.143011, 66.111070, 169.543340,
29.916387}{EJ 0, 0,0, 0, 0, 0};
Note:
Structure . , .. . .
. 1. 1. J:{...} represents the angles (in degrees) of the robot's 7 joints, with each value being of type
assignment
double.
2. {EJ ...} defines the position information of 6 external axes, also of type double. In this example, all
external axis values are set to 0.
15.1.11 load
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The variable type load is used to store the dynamic parameters of the robot's load.

There are two main types of robot loads:

®  The tool or work object itself installed at the end-effector of the robot;

®  Objects that the tool picks up/sucks up.

The variable load does not support individual creation. It can only be manually modified in the tool
calibration interface as a member of the tool-type variables or automatically modified by the control
system using the load identification function.

By defining the dynamic parameters of the load correctly, the robot can achieve optimal performance. The
wrong definition may lead to the following consequences:

®  The robot cannot maximize the ability to use the servo system, resulting in degraded performance.

®  The accuracy of the path is reduced, and the positioning error increases.

®  Overloading of mechanical components results in a reduction in life or damage.

Explanation

In the xCore system, the load is treated as a rigid body. There are four parameters for describing the load:
mass, data type: double, the mass of the load, in kg.

cogx, the offset of the center of mass in the X-direction, data type: double, if the tool is mounted on the
robot, cogx records the offset of the center of mass in the X direction of the tool frame; if the external tool
function is used, the cogx records the offset of the center of mass of the load held by the gripper in the X
direction of the work object frame.

cogy, the offset of the center of mass in the Y-direction, data type: double, if the tool is mounted on the
robot, cogy records the offset of the center of mass in the Y direction of the tool frame; if the external tool
function is used, the cogy records the offset of the center of mass of the load held by the gripper in the Y
direction of the work object frame.

cogz, the offset of the center of mass in the Z-direction, data type: double, if the tool is mounted on the
robot, cogz records the offset of the center of mass in the Z direction of the tool frame; if the external tool
function is used, the cogz records the offset of the center of mass of the load held by the gripper in the Z
direction of the work object frame.

ql~q4, quaternions, to record the direction of the principal axis of inertia of the load, data type: double;
When the tool is mounted on the robot, the orientation of the principal axis of inertia is described in the
tool frame. See the figure below for details:

Definition

Flange frame

Tool frame

Load

Load frame

When using an external tool, the direction of the principal axis of inertia is described in the work object
frame. See the figure below:
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tongs

External tool

Load frame /

Work object frame

Ix, inertia x, data type: double, the inertia of the load along the x-axis, in kgm?2.

1y, inertia y, data type: double, the inertia of the load along the y-axis, in kgm?2.

Iz, inertia z, data type: double, the inertia of the load along the z-axis, in kgm?2.

Note: Correctly defining the load inertia helps to improve the robot's movement accuracy, especially when
handling large objects. If ix, iy, iz are set to zero, the load will be treated as a mass. Usually, if the
distance from the center of mass of the load to the flange center point is smaller than the maximum size of
the load itself, the load inertia should be defined, as shown in the following figure:

Load

15.1.12 orient

It is used to store the orientation information of the frame or space rigid body.
Explanation Variables of orient type do not support individual creation or modification and are only used as member
variables of some variables.
The RL language system uses quaternions to represent orientations, so there are a total of 4 components
expressed as follows:
Definition ql, data type: double, the 1st component of the quaterni(_)n.
q2, data type: double, the 2nd component of the quaternion.
q3, data type: double, the 3rd component of the quaternion.
q4, data type: double, the 4th component of the quaternion.
We usually describe the orientation of the rigid body by using the rotation matrix. The quaternion is
another way to describe orientation more concisely.
The four components of the quaternion satisfy the following relationship: 2+ 3+ %+ 2=1
The rotation matrix and the quaternion can be converted to one another. It is supposed that there is a
rotation matrix R,
1 12 13
R= [ 21 22 23]
31 32 33
then:
Remarks _Jut ot p+l \
e 2
:‘/11 2= utl 2= (32— 23)
2
3=\/22 n- sl 3= (13— 31)
2
:‘/33 1; 22+1 4= (21— 12)
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15.1.13 pos

It is used to store location information in 3D space.
Explanation Variables of pos type do not support individual creation or modification and are only used as member
variables of some variables.

The RL language system describes three-dimensional space using the Cartesian frame, so the pos variable
has three components: X, y, and z.

Definition X, data type: double, the X coordinate of the position.

Y, data type: double, the Y coordinate of the position.

Z, data type: double, the Z coordinate of the position.

15.1.14 pose

Explanation It is used to store the position and orientation of Cartesian space.

X, data type: double, the X coordinate of the position.

Y, data type: double, the Y coordinate of the position.

Z, data type: double, the Z coordinate of the position.
Definition Q1, data type: double, the 1st component of the quaternion.
Q?2, data type: double, the 2nd component of the quaternion.
Q3, data type: double, the 3rd component of the quaternion.
Q4, data type: double, the 4th component of the quaternion.

pose pose_obj =PE:{{X, Y, Z}, {Q1, Q2,Q3, Q4}};

Refer to the above definitions for parameter meanings.

Example: pose pose_obj = PE:{{100, 100, 100}, {1,0,0,0}};

This struct supports the assignment of Euler angles. Please refer to the description of the robtarget
structure for details.

Structure
assignment

15.1.15 robtarget

It aims to store Cartesian positions and orientations of 3D space, which is used for MoveJ, MoveL,
MoveC, and MoveT commands.

Because of the multi-solvability of the inverse kinematics of the robot, the robot can arrive in many
different forms for the same target pose. In order to specify the configuration form, the robtarget variable
also contains the robot configuration data.

Variables of the robtarget type are automatically created when the motion command is inserted by
auxiliary programming. Manually changing the internal value of the variable may lead to non-
correspondence between the Pose and ConfData, and the robot cannot execute the motion command
normally.

Note: The use of Cartesian positions and orientations in robot programs is defined in the work object
frame. If the work object used in the end is not the same as that used during the initial programming, the
robot's motion will deviate from the desired path. Therefore, it shall be confirmed that the changes in
work object will not cause danger in the following two cases:

®  Use the "Modify Command" function to change the wobj parameter of the command;

®  The actual work object used is different from the one used in the program commands.

Improper use can result in personal injury or equipment damage!

Explanation

Trans, spatial position, data type: pos, the position offset stored in the reference frame.

Rot, orientation, data type: orient, the orientation stored in the reference frame.

Conf, Robot Configuration Data, data type: confdata, to save the configuration data of the robot. Please
Definition refer to confdata for details.

Extax, External Axis, data type: double, containing 6 members of double type, which can store the
position of up to 6 external axes. If the external axis is a rotation axis, the unit is Degree; if the external
axis is a linear axis, the unit is mm.

Variable Type

Variable Infomation ~ Cartesian positions and poses for storing 3D space.(XY,Z)-The position offset stored;Q1~Q4:The orientation;cfl ~cficTo save the configuration data of the

ext joint[0~5](rotation axis-Degree,line axi Axes.
Variable Type : robtarget
Name : p1 Description

PERS : (O enable @) disable Dimension : + - NoArmay

Edit Origin Value: p1
Example X 1289491

Y 01

7 3102.876

Qi 0987

Q0

Q3 0162

Q40

elb 10
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cf4

= B 2 = E B S S

cfx
ext_joint[0]
ext_joint[1]
ext_joint[2]

ext joint[3]

ext_joint[4]

& & & = e B

ext_joint[5]

A Cartesian space pose named pl with the position and orientation (in quaternions) as shown above is
defined. The elbow is 10°, and the angles of the Axis 1, 3, 5, and 7 are between 0 and 90°. The robot
belongs to the first group of morphological configurations (see confdata for details), and all external axes
are in zero.

robtarget robl = p:{{849.572593, -347.654631, 35.341636}, {-0.361604, 0.078279, 0.640346, -
0.673106}, -1.058584} {cfg 1,2,3,4,5,6,7,8}{EJ 1,2,3,4,5, 6},

Explanation: p:{{Space Position Trans}, {Orientation Rot}, {Arm Angle}}{cfg: Robot Configuration
Data Conf} {EJ: External Axis Information Extax};

Starting from version 3.2, the robtarget type supports direct assignment of Euler angles (i.e., A, B, C). In
version 3.1 and earlier, it only supports quaternions (q1—q4) to set the rotation orientation.

Example code (pseudocode):

proc main()

robtarget p1;
//Version 3.1 and earlier: only support quaternion assignment
Structure pl.rotql =1;
assignment pl.rot.q2 =0;
pl.rot.q3=0;
pl.rot.q4=0;

//Added in version 3.2: support Euler angle assignment

pl.rot.a = someVariable; //Variable

pl.rot.b =90.0; /Constant

pl.rot.c =regl; //Register

//Note: The data types of a, b, and ¢ are double
endproc

Euler angle is in degrees (°)
When assigning to Euler angles, the assignment source can be a variable, constant, or register, as long as
its value can be implicitly converted to a double type.

A robtarget maintains two sets of representations — Euler angles (A/B/C) and quaternions (q1—q4)
internally. Whenever either representation is modified, the other one will be automatically synchronized
and updated (provided that the data is valid).

Quaternion validity handling rules:

Quaternions must satisfy the normalization condition (the sum of squares is 1). After a single assignment,
the system will perform a check: After the assignment of each component (q1, g2, g3, or q4), the system
will check whether the current quaternion is valid:

If valid: The corresponding Euler angles (A/B/C) will be updated synchronously.

Attention If invalid: The Euler angles will not be updated and will retain their previous values.

If the quaternion remains invalid after an overall assignment: Even after assigning all quaternion
components, if the final quaternion still does not satisfy the normalization condition, the Euler angles will
remain unchanged. In such cases, the system will perform a validity check when executing motion
commands, and may either report errors or automatically normalize the quaternion (the specific behavior
is determined by the motion command execution).

Explanation of Euler angle assignment behavior:

When assigning any component of a, b, or ¢, the system will immediately recalculate the corresponding
quaternion based on the current complete Euler angle value and update rot. q1—q4.

The Euler angles derived from the quaternion will not override the Euler angle values explicitly set by the
user. The original Euler angle values are also kept. This is because the two representations are
mathematically equivalent, making redundant updates unnecessary.
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15.1.16 signalxx

signalxx type variables are used to describe 1/O signals.

All signalxx type variables need to be defined in the "Input/Output" and then used in the program. Direct
declaration in the program is not supported.

signalxx currently only supports digital input and output, including the following variable types:

Variable Type Used to describe... Explanation
signaldi Digital input signal ~ The value is True or False, and only indicates the status
signaldo Digital output signal ~ The value is True or False and is assigned to output

A segment of continuous physical input port is defined as a binary
number that can be converted to decimal for use in RL. It supports

up to 16 DIs to constitute the group input. Therefore, the value of
signalgi ranges from 0 to (2n -1), with n as the number of DI points
contained in group input

A segment of continuous physical output port is defined as a binary
number that can be converted to decimal for use in RL. It supports

up to 16 DOs to constitute the group output. Therefore, the value of
signalgo ranges from 0 to (2"n -1), with n as the number of DO
points contained in the group output

The signaldo and signalgo types contain only signal references and can be assigned using separate
commands (e.g., SetDO, SetGO, etc.).

signaldi and signalgi can be used to directly obtain the value of the corresponding input signal in the
program.

Digit group input

signalgi signal

Digit group output

signalgo signal

Explanation

Note:

® It is not supported to define/declare variables of type signalxx in the program. If such usage occurs,
the program will report an error. Before using variables of signalxx type, please configure them in
the IO signal list.

®  The scope of the signalxx variable is System, and its priority, when compared with other scope
types, is System > GLOBAL > LOCAL.

®  [fthe variables declared in the Signal of the IO configuration interface and in the RL programs have
the same name, the variable of scope in a lower level will be selected.

Example 1

//Use the state of the digital input as a criterion for judgment
IF (dil == true)

do something...

ENDIF

Example 2

//Use the state of the digital input as a criterion for judgment. For example, if the definition group input
gi2 maps the first three bits of the 1st byte of Profinet 10, then when the values of bit0 to bit2 are 0, 1, and
1, the value of gi2 is 110 (6 after being converted to int). The same goes for group output (signalgo) as

Example

well.
IF (gi2 == 6)

do something...
endif

15.1.17 speed

It is used to define the speed of the robot and the external axes.
Explanation For users' convenience, the system presets the commonly used speed variables, which can be directly
selected through auxiliary programming. For details, please refer to Insert Command.

The speed-type variable contains 5 member variables: Joint Velocity Percentage, TCP Linear Velocity,
Orientation Velocity, External Axis Linear Velocity, and External Axis Angular Velocity.

Joint Velocity Percentage, data type: double, to specify the motion speed when the joint movement
command is applied, applicable to the commands MoveAbsJ and Movel, with the value ranging from 1%
to 100%.

TCP Linear Velocity, data type: double, to define the linear velocity of the TCP, with the value ranging
Definition from 0.001 mm/s to 7000 mm/s.

Orientation Velocity, data type: double, to define the rotation speed of the tool, with the value ranging
from 0.001 degrees/s to 500 degrees/s.

External Axis Linear Velocity, data type: double, to define the motion speed of the external linear axis,
with the value ranging from 0 mm/s to 5000 mm/s.

External Axis Angular Velocity, data type: double, to define the motion speed of the external rotary axis,
with the value ranging from 0 degrees/s to 1000 degrees/s.

Example In the variable list:
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Variable Type

Variable Infomation | Speed info.per range: 1%~100%;tcp range:0.001 ~7000mm/s;ori range:0.001~500degree/s
" exj_| range:0~2000mm/s;exj_r range:0~300degree/s.

Variable Type : speed o
Name : speed0 Description :
PERS : O enable @ disable Dimension :  + - No Array

Edit Origin Value : speedo
v_percent(%) 40
v_tcp(mmy/s) 300
v_ori(degree/s) 100
v_exl(mmy/s) 200

v_exj(degree/s) 1000

The image above shows a definition of a speed variable named speed0, in which the joint rotation speed is
40% of the maximum allowable speed, the TCP linear speed is 300 mm/s, the space rotation speed is
100°/s, the external axis angular velocity is 1000°/s, and the external axis linear velocity is 200 mm/s.

speed speed0 = v:{40, 300, 100, 1000, 200} ;
Explanation: The image above shows a definition of a speed variable named speed0, in which the joint

aSstg;tni; ¢ rotat@on speed .is 40% of the maximum allowable spe¢d, .the TCP linear speed is 300 mm/ s, the space
rotation speed is 100°/s, the external axis angular velocity is 1000°/s, and the external axis linear velocity
is 200 mm/s.
Name Joint Velocity TCP Lipcar OrientaFion External Axis External Axis
Percentage Velocity Velocity Angular Velocity Linear Velocity
v5 1% 5 mm/s 200°/s 5°/s 2 mm/s
v10 3% 10 mm/s 200°/s 10°/s 5 mm/s
v25 5% 25 mm/s 200°/s 25°/s 12 mm/s
v30 5% 30 mm/s 200°/s 30%s 15 mm/s
v40 5% 40 mm/s 200°/s 40°/s 20 mm/s
v50 8% 50 mm/s 200°/s 50%/s 25 mm/s
v60 8% 60 mm/s 200°/s 60°/s 30 mm/s
v80 8% 80 mm/s 200°/s 80%/s 40 mm/s
v100 10% 100 mm/s 200°/s 100°/s 50 mm/s
v150 15% 150 mm/s 200°/s 150°/s 75 mm/s
v200 20% 200 mm/s 200°/s 200°/s 100 mm/s
v300 30% 300 mm/s 200°/s 300°/s 150 mm/s
v400 40% 400 mm/s 200°/s 400°/s 200 mm/s
v500 50% 500 mm/s 200°/s 500°/s 250 mm/s
v600 60% 600 mm/s 200°/s 600°/s 300 mm/s
v800 70% 800 mm/s 200°/s 800°/s 400 mm/s
v1000 100% 1000 mm/s 200°/s 1000°/s 500 mm/s
v1500 100% 1500 mm/s 200°/s 1500°/s 750 mm/s
v2000 100% 2000 mm/s 200°/s 2000°/s 1000 mm/s
V3000 100% 3000 mm/s 200°/s 3000°/s 1000 mm/s
v4000 100% 4000 mm/s 200°/s 4000°/s 1000 mm/s
vmax 100% - - - -

The system predefines some common speed variables, as shown in the following table.

H Note

All space rotation speeds in the system's pre-defined speed variable are 200°/s. If there are special
requirements on the rotation speed of the end-effector of the robot, a new speed variable can be
defined for use according to the process requirements.

vmax is the only predefined parameter that can be configured by the user, and the modification
method is described in 8.4.6.
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15.1.18 tool

The tool-type variables are used to record tool parameters, including TCP, orientation, and dynamic
parameters of the tools used by the robot.

The robot uses tools to interact with the outside world, so the tool variable will affect the motion of the
robot from the following aspects:

Only the TCP will move according to the programmed path and speed. When the robot executes a pure
spatial rotation, only TCP will remain motionless;

The motion path and speed specified during programming refer to the path and speed of the tool frame
relative to the work object frame. Therefore, replacing a well-calibrated tool or work object does not
affect the shape and speed of the path;

When using external tools, the speed of programming refers to the speed of a work object (relative to
external tools).

Note that when using the external tool, tframe in the tool-type variable will record the zero position and
Explanation orientation offset of the external tool, while tload will record the dynamic parameters of the gripper that is
installed at the end-effector of the robot for grasping work object.

The data of the tool-type variable is stored in the database. When the program is loaded, it is read by the
program editor from the database. Therefore, do not try to modify the tool-type variable directly in the
program editor, and thus the unpredictable errors will be avoided. If you need to modify the tool-type
variable, please modify it through the calibration interface. See the Calibration of the tool frame for
details.

Be sure to correctly define the dynamic parameters of the end-effector load of the robot, including the tool
itself and the two parts of the object captured by the tool. The wrong definition may lead to the following
consequences:

®  The robot cannot maximize the ability to use the servo system, resulting in degraded performance;

®  The accuracy of the path is reduced, and the positioning error increases;

Overloading of mechanical components results in a reduction in life or damage.

Robhold, data type: boot, to define whether the tool is installed on the robot. True indicates that the tool is
installed on the robot. False indicates that the tool is not installed on the robot and an external tool is being
used. When making a jog or executing a program, only one of the robhold parameters can be True in the
tool/work object combination used at the same time. That is, if the robhold of the tool is True, the
corresponding work object robhold must be false, and vice versa; otherwise, the robot will prompt an
error, and it is impossible to make a jog or execute the corresponding program command.

Tframe, Tool Frame, data type: pose, to record the tool frame of the tool used, including:

TCP represents the offset in the X, y, and z directions relative to the robot end-effector flange frame, in
millimeters. The orientation offset of the tool frame relative to the flange frame is expressed in quaternion.
See the following figure for details:

Example

T7)l frame
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Tload, dynamic parameters of the tool, data type: load, to record the dynamic parameters of the tool. For
the common tool, tload describes the dynamic parameters of the entire tool. For external tools, tload
describes the dynamic parameters of the gripper used by the robot (holding the work object). For general
tools installed on the robot, the load parameters include:

The mass of the tool (weight), in kg;

The center of gravity of the tool, described in the flange frame, in millimeters (mm); the direction of the
principal axis of inertia, described in the flange frame; and

The inertia magnitude of the tool along the principal axis of inertia, in kgm?2. If all inertia components are
defined as 0 kgm?2, the tool is treated as a Point Mass.

Note:

When using the external tool function, the TCP and orientation are defined relative to the world frame.

If the robot is using an external tool, then the tload member is used to record the dynamic parameters of
the gripper installed on the robot. The meaning of the specific parameters remains unchanged.

Please note that the tload members only define the dynamic parameters of the gripper used by the robot
(holding the work object). The dynamic parameters of the gripped work object are not included. To ensure
that the robot performs optimally under all circumstances, you need to define two tool variables to handle
this situation:

® A tool saves all parameters of the gripper itself;

®  Another tool saves all parameters of the gripper + gripped work object;

The use of different tools in the motion command would help implement the switching function with or
without load.

tool tool0 = {whether the tool is handheld, {{tool position}, {tool orientation quaternion}}, {mass,
{center of gravity X, center of gravity Y, center of gravity Z}, {load orientation quaternion}, inertia ix,
inertia iy, inertia iz} };

whether the tool is handheld: true, handheld; false, external.

tool tool0 = {Example:true, {{0, 0, 0}, {1,0,0,0}}, {0, {0, 0,0}, {1,0,0,0},0,0,0}};

This struct supports the assignment of load Euler angles. Please refer to the description of the robtarget
structure for details.

Structure
assignment

15.1.19 Trigdata

trigdata is used to store information data about the trigger events during robot motion, including trigger
conditions and trigger actions.
The trigger condition is usually reaching a specified location on the path; the trigger action can be setting
Explanation 10, ;etting Variables,_ etc. _
Variables of type trigdata cannot be defined by the assignment operator and can only be defined by a
specific RL command, so the information stored in each trigdata variable depends on the Trig command
as used, for example, the TriglO, etc.
Then, it can be used by the corresponding movement commands TrigL, TrigC, Trig], etc.
The following example shows how to use the trigdata:
Example 1
Example VAR trigdata gripopen;
TriglO(gripopen, 0.5, dol, true);
Trigl(p1,v500, gripopen, fine, tooll);
15.1.20 wobj

wobj is an abbreviation for Work Object. Work object refers to an object processed, handled, or transported

by a robot.

All the positions used in the motion command are defined in the work object frame (if no work object

frame is specified, it defaults to the world frame. The world frame can be seen as a wobj0). There are

several benefits in doing this:

®  The location of many processing points can be obtained from the design drawing of the work object
and used directly;

®  When the robot is reinstalled or the work object is moved, you only need to re-calibrate the work

Explanation object frame to reuse the previous program and avoid reprogramming.

®  With a suitable sensor provided, vibrations or slight movements of the work object can be
automatically compensated.

Under normal circumstances, if you do not define a specific work object frame, the control system will

then regard the world frame as the default work object frame wobj0. However, when using external tools,

the work object frame must be defined because the programming path and speed refer to the path and speed

of the work object, rather than the tool.

Usually, the work object frame is defined relative to the user frame, but if the user does not specify a user

frame, the work object frame is defined by default relative to the world frame. For details, see the Robot's
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frames.

The work object actually consists of two frames, the user frame and the work object frame. Inserting a user
frame at the upper layer of the work object frame is to support the situation where multiple identical work
objects need to be machined. For an explanation of the defining relationships of the relevant coordinates,
see the explanation of oframe in the "Definitions" section.

Robhold, to define whether the work object is mounted on the robot. True indicates that the work object is
mounted on the robot and the external tool is currently being used. False indicates that the work object is
not mounted on the robot and the normal tool is currently being used.

Ufprog, User Frame Programmed, data type: bool, to define whether the user frame is fixed or moving.
True indicates that the user frame is fixed, False indicates that the user frame is moving, e.g., to define
whether it is on an external positioner or another robot.

This value is mostly used when the robot is required to coordinate its movement with the positioner or
other robots.

Ufmec, User Frame Mechanical Unit, data type: string, the mechanical unit name is used to specify which
mechanical unit the user frame is bound to; it is useful only if ufprog is false.

Oframe, Work Object Frame, data type: pose, to store the origin and orientation of the work object frame.
uframe_id, User Frame ID, data type: int, to store the id of the user frame. The corresponding user frame
can be found by id.

When using normal tools (non-external tools), the frame definition chain is as follows: The work object
frame is defined relative to the user frame; the user frame is defined relative to the world frame.

Tool frame

Wark object frame

Base frame

Definition

User frame

When using external tools, the frame definition chain is as follows: The work object frame is defined
relative to the user frame; the user frame is defined relative to the flange frame.

Y
X Tool frame
1 Z 7 —
Work object frane .
v X
X
Base frame
Z
v
D World frame
X
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wobj wobj0 = {Robhold, Ufprog, Ufmec, Oframe, uframe id, { mass, {center of gravity X, center of
gravity Y, center of gravity Z}, {load orientation quaternion}, inertia ix, inertia iy, inertia iz } };

Structure Refer to the "Definition" section of this table for parameter meanings.
assignment wobjExample: wobj0 = {false, true, "robot", {0, 0, 0}, {1, 0, 0, 0}, 0, {0, {0, 0, 0}, {1,0,0,0},0,0,0}};
This struct supports the assignment of load Euler angles. Please refer to the description of the robtarget
structure for details.

15.1.21 zone
The zone variable is used to define how a certain motion ends, or to define the size of the turning zone
between two motion trajectories.
For the same target point of robot commands, there are two processing methods in the motion command:
®  When it is processed as a stop-point, the robot will move to the target point and reach the target
point at a speed of 0 before continuing to execute the next command;
®  When it is processed as a transition point, the robot will not move to the target point but will start
proceeding to the next target point at a place that is several millimeters away from such a target
point. The turning path will deviate from the programmed path. We call the transition area between
the two trajectories a turning zone. See the following figure for details:
radius of turning circle
Turning zone . .
Programming target point
Explanation

Turn area start of path

The size of the turning zone cannot exceed half of the path length. If it is exceeded, the system will
automatically reduce the turning zone to half the total path length. The use of turning zones prevents the
robot from starting and stopping frequently, significantly reducing the cycle time.

Note:

In some special cases, the turning zone will be canceled. The system will report the log "Corner Path

Failed". Possible causes are as follows

Turning zone length too small (0.01 mm/0.00001 rad);

At least one of the two trajectories is too short (1 mm/0.001 rad);

The two trajectories are nearly parallel and the direction of motion is opposite;

The two trajectories perform pure rotation with the motion axis reversed. Such that only the end-

effector axis rotates forward in the previous trajectory, and only the end-effector axis rotates reverse

in the latter trajectory.

®  When a warning for "Turning Zone Canceled" is generated, the program automatically treats the
affected command target point as a stop-point.

® In addition to the special cases above, all logic commands will cancel the turning zone of the
previous motion command.

Joint space trajectories and Cartesian space trajectories define turning zones with different parameters.
The variable contains two parts: distance and percent.

Distance, size of turning zone in Cartesian space, data type: double; it is used for the commands MoveL,
MoveC, and MoveT to define the size of the turning zone for Cartesian space trajectories, that is, when
Definition the robot moves to a point with a distance of several millimeters to the target point, it starts to move to the
next target point, in millimeters, with the value ranging from 0 to 200 mm.

Percent, turning percentage, data type: double; it is used for MoveJ and MoveAbsJ, indicating how far it is
to the target angle when starting turning. 100% represents half the value of the entire rotation angle. For
command MoveL with pure space-rotation, the parameter Percent is used instead of Distance.

Example In the variable list:
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Variable Type

Variable Inffomation Defines how a certain movement ends or defines the size of the turning zone between two
: motion trajectories;
distance(0~200mm):Size of turning zone in Cartesian space;percent:Turning percentage.

Variable Type : zone v
Name : zoneO Description :

PERS : O enable © disable Dimension :  + - NoArray

Edit Origin Value : zoneo
distance 100

percent 50

A zone variable is defined, in which the size of the Cartesian turning zone is 100 mm and the size of the
joint space turning zone is 50%.

zone z1 = s: {Distance, Percent};

Refer to the "Definition" section of this table for parameter meanings.

zone z1 = Example:s: {1, 1};

The system predefines some common turning zone variables, as shown in the following table.

Structure
assignment

Name S it ming B3 D Turning percentage
Cartesian space
fine 0 mm 0%
70 0.005 mm 0.0005%
z1 1 mm 1%
z5 5 mm 3%
z10 10 mm 5%
z15 15 mm 8%
720 20 mm 10%
730 30 mm 15%
740 40 mm 20%
750 50 mm 25%
760 60 mm 30%
z80 80 mm 40%
7100 100 mm 50%
z150 150 mm 75%
7200 200 mm 100%

15.1.22 torqueinfo

It is used to describe the forces and torques applied to the robot;

It includes joint space torque information and Cartesian space torque information;

joint_torque, data type: joint space torque information;

cart_torque, data type: Cartesian space torque information;

joint_torque.measure_torque, data type: double array, information of measured force in the joint space
and the torque applied to each axis measured by the force sensor;

Definition joint_torque.external_torque, data type: double array, information of external force in the joint space,
and information of the torque applied to each axis measured by the controller based on the robot model
and measured force;

cart_torque.m_force, data type: double array, force in all directions (xyz) in the Cartesian space;
cart_torque.m_torque, data type: double array, torque in all directions (xyz) in the Cartesian space;

The following example shows how to use variable torqueinfo:

Example 1

Torquelnfo tmp_info = GetEndtoolTorque(tool1l, wobjl);

//Obtain the information architecture of the torque applied to the tool at the end-effector of the robot in the
case of tooll wobjl

Explanation

print(tmp_info.joint torque.measure torque);
Example print(tmp_info.joint_torque.external torque);

P //Print the measured force and external force of each axis
print(tmp_info.cart_torque.m_torque);
//Print Cartesian space torque

print(tmp_info.cart_torque.m_force[1]);
print(tmp_info.cart torque.m_torque[1]);
//Print information of force and torque in X direction

15.1.23 SocketServer

Explanation | A Socket TCP server is established on the controller to listen for connections initiated by external devices
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as the client. This server is only used to listen for connection requests and multiple connections are

supported. When a connection is established, a new SocketConn object is generated for communication.

Note:

® Do not create (OpenDev) and destroy (CloseDev) server resources too often as it requires time for
system resource application and release. It is recommended to keep at least a 500 ms time interval
between creating and destroying resources; otherwise, system resources will be overloaded and
cause problems.

®  This command only creates a server resource object, and the server creation is not completed. The
server needs to enter the listening state via OpenDev and SocketAccept.

®  The server supports multiple connections.

Ip, data type: string; the control system uses the ip parameter to match the network interface controller
(NIC) and uses the corresponding NIC for network listening. If this parameter is set to "0.0.0.0", it means
listening for the connections of all NICs. In most cases, it can be set to "0.0.0.0".

Definition Port, data type: int, listening port. When an external client initiates a connection, specify the value of the
server port set for this purpose.

Name, data type: string, the unique identifier of the server used in the RL program. It is unique within the
project and can be shared between multiple tasks without naming conflicts.

Example 1

SocketServer ss = {"192.168.0.160", 8090, "svr"};
//Only listen for NIC with ip set to 192.168.0.160

SocketConn conn = SocketAccept( "svr");

Example

Example 2

SocketServer ss = {"0.0.0.0", 8090, "svr"} ; //Listen for all NICs of the robot

SocketConn conn = SocketAccept( "svr");

15.1.24 SocketConn

Socket TCP connection object, used for communication to external devices. There are two types:

®  The robot, as a client, initiates a connection and communication through the object to the TCP
server of the external device.

Explanation ®  The robot acts as a server for communication connections to the counterpart device generated when

a connection is initiated by a TCP client of the external device. When multiple TCP client

connections are initiated by different external devices, one connection is generated for each

connection.

Ip, data type: string; when the robot is used as a client, this parameter indicates the ip of the external
device's server. When the robot is used as a server, this parameter indicates the ip of the external client
when a connection is established by the external device.

Port, data type: int, listening port. When the robot initiates a connection, the server port of the external
device should be specified.

Name, data type: string, the unique identifier of the connection used in the RL program. It is unique
within the project and can be shared between multiple tasks among connections and between connection
and server. Server names should not conflict within the project.

Cache, data type: int, size of the cache, indicating max data received that can be cached; it can be left
blank. 1 by default.

Suffix, data type: string, terminator, indicating the end of a message; it can be left blank. "\r" by default.
Attr, data type: string, connection attribute.

° "incoming": local server, connected by the opposite-end client. ip and port identify the client
information.
Definition ® "outgoing": local client, connected to the external server. ip and port identify the opposite-end
server connected.
° "" and others: unavailable connection, indicating that the connection has not been opened or

unestablished connection has been found.
State, data type: string, current communication connection status; closed: connection closed; established:
connection established and working properly.

Note:

®  When used as a client, the ip and port information should be set by the user. When used as a server,
the ip and port information should be automatically obtained from the accept command. Do not
modify these two values easily after the connection is established, unless you are very clear about
the use of these two values to avoid errors in program logic and operation.

] suffix can be reset at any time and can take effect until the next read. Use this feature with caution,
as it can cause communication data errors. suffix should be set before communication and should
not be modified again.

Example 1
Example //Server ip "192.168.0.202", port 8090, connection name "clt", cache default to 1, and suffix default to "\r"
SocketConn scnnl = {"192.168.0.202", 8090, "clt"};
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Example 2

//Server ip "192.168.0.203", port 8091, connection name "clt1", cache 2, and suffix default to "\r"
SocketConn scnn2 = {"192.168.0.203", 8091, "clt1", 2};

Example 3

//Server ip "192.168.0.204", port 8092, connection name "clt2", cache 2, and suffix "\n"
SocketConn scnn3 = {"192.168.0.204", 8092, "clt2", 2, "\n"};

Example 4

//Used as server, connection established by the external device

//Server ip "192.168.0.204", port 8092, connection name "clt2", cache 2, and suffix "\n"
SocketConn conn = SocketAccept( "svrl");

Print(conn.ip); //ip of the external device

Print(conn.port); //Port of the external device to establish the connection
Print(conn.cache); //Buffer queue for receiving messages

Print(conn.suffix); //Sending and receiving suffix

15.1.25 FCBoxVol

Explanation

It is used to define a spatial cuboid for position monitoring or termination conditions after force control is
enabled.

Definition

Xmax represents the coordinate value of the cuboid boundary in the positive x direction;
Xmin represents the coordinate value of the cube boundary in the negative x direction;
Ymax represents the coordinate value of the cuboid boundary in the positive y direction;
Ymin represents the coordinate value of the cube boundary in the negative y direction;
Zmax represents the coordinate value of the cuboid boundary in the positive z direction;
Zmin represents the coordinate value of the cube boundary in the negative z direction;

Example

Variable Type
Variable Infomation _ Defines a cube for monitoring or termination condition.X(Y/Z)(mm):The maximum and minimum values
*inthe X, Y, Z directions

Variable Type : fcboxvol v
Name : fcboxvol1 Description

PERS : ) enable @) disable Dimension : + - NoAray

Edit Origin Value : fcboxvol1
Xmin: 0
Xmax: 0
Ymin: 0
Ymax: 0
Zmin: 0

Zmax: 0

Structure
assignment

FcBoxVol fcboxvol0 = FCBV: {Xmin, Xmax, Ymin, Ymax, Zmin, Zmax};
Refer to the "Definition" section of this table for parameter meanings.
Example: FcBoxVol fcboxvol0 = FCBV:{0, 1, 2, 3,4, 5};

15.1.26 FCSphereVol

It is used to define a spatial sphere for position monitoring or termination conditions after force control is

Explanation enabled.
Xc: the coordinate value of the center of the spatial sphere in the x direction;
Definition Yc: the coord_inate value of the center of the spat_ial sphere _in the y d@rect@on;
Zc: the coordinate value of the center of the spatial sphere in the Z direction;
Radius: the spatial sphere radius;
Variable Type
Variable Infomation | Defines a spatial sphere for monitoring or termination condition.(xc,yc,zc)(mm):Coordinates of the sphere
* center;radius(mm):Radius of sphere.
Variable Type : fcspherevol v
Name : fcspherevoll Description :
PERS : () enable @) disable Dimension :  + - NoArray
Example |
Edit Origin Value : fespherevolt
xc 0
yc 0
zc 0
radius 0
Structure FcSphereVol fc = EQSV: {XC,. yc, z¢, r.adius}; .
. Refer to the "Definition" section of this table for parameter meanings.
assignment

FcSphereVolExample: fc = FCSV:{l, 2, 3, 4};

15.1.27 intnum

Explanation |

Used as an interrupt identifier. An intnum variable can only identify one interrupt.

296
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Definition
Variable Type
Variable Infomation _ Identify the interrupt.When an intnum variable is associated with TRAP, it is assigned an integer to
" identify the interrupt.
Variable Type : intnum ~
Example Name : intnumQ Description :
PERS : O enable © disable Dimension :  + - NoArray

Edit Value : inthumo

15.2 Basic variable and structure

All variable types supported by the RL command. The indivisible types, including int, double, bool,
and string are basic variables (also known as primary variables), which are the foundation of all
variable types. Combined by certain rules, the variable types are called structures.

15.2.1 Composition of structure

The combination rules for structures generally combine data with physical significance abstractly.

Example:

®  The structure pos combines three doubles into a position (xyz) in three-dimensional space.

®  The structure orient combines four doubles into a quaternion that describes the orientation.

®  The structure pose combines position (pos) and orientation (orient) into a pose parameter that
describes the robot position.

15.2.2 Use of structure

15.3 Function

Structures, serving as parameters for commands, can be performed in finer ways based on the
scenarios. Its data can be modified directly via the specified RL commands.

Example 1:

Robtarget structure consists of: space position (pos), orientation (orient), configuration data
(confdata), and external axes (double array). Their names are trans (pos), rot (orient), conf (confdata),
extax (double), and users can access the structure members directly in the RL function via their names.
robtarget robl = ... // variable list or user-customized Cartesian variable

robl.trans.x + =20 // add the x of point position to 20

// In the structure definition of trans (pos), it contains three variables of x, y, and z

// The x of the last visit to rob is therefore rob1.trans.x

print (robl.trans) // print the position data only

Example 2:

The following is available for the wobj frame:

// Taking default wobj0 as an example

wobj0.robhold // work object handheld (bool).
wobj0.ufprog // user frame programmed (bool, rarely used).
wobj0.ufmec // user frame mechanical unit usually for plating lines and tracking (string).
wobj0.oframe // work object frame pose

wobj0.oframe.x // work object frame pose x
wobj0.oframe.y // work object frame pose y
wobj0.oframe.z / work object frame pose z

wobj0.ql // work object frame pose quaternion
wobj0.uframe_id// work object-related user frame id

Other complex structures can also refer to this method for structure access.
Use of functions can simplify the code structure, improve the readability and reuse rate of code. The

user can define the program segment as a new function that needs to be executed frequently so that it
can be conveniently called in the main program at any time.

15.3.1 Function definition

15.3.1.1 PROC

PROC represents a function with no return value, defined as:
SCOPE PROC RoutineName()
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//do something

ENDPROC

Where:

1. SCOPE is the function scope, which supports both the GLOBAL and LOCAL;

2. PROC is the defining keyword for functions with no return value;

3. RoutineName is the function name. The naming rules are the same as the variable naming rules.
For details, see the Variable naming rules.

Auxiliary programming, and PROC can be inserted in the following ways:

~ * L] B <J 2 xS = Q A ¢}
Undo Redo Cut Copv Paste Moveup Move down Comment Delline Search Pos Offset Aux proaram
GLOBAL PROC main() Insert InstructionParameter Configuration
Motion Ins Irigger Ins 10 Ins Adv In¢ | letwork In
ENDPROC Bit Ins. StringIns | Funcins | lock Ir  /pe Cast Ir

“orce Control In¢ | onveyor Ir - 2playpath It - ome Ir egister In

ommunication Ir - ndTool In Tray Ins allet Ir = Weld Ins

Math Logic Operator Element

Prefix Type Name
GLOBAL , PROC
GLOBAL PROC ()

ENDPROC

15.3.1.2 FUNC
FUNC is a function with a return value, defined as:
SCOPE FUNC RET RoutineName()
//do something
ENDFUNC
Where:
1. SCOPE is the function scope, which supports both the GLOBAL and LOCAL;
2. FUNC is the defining keyword for functions with no return value;
3. RET is the return value type;
4. RoutineName is the function name. The naming rules are the same as the variable naming rules.
For details, see the Variable naming rules.

Auxiliary programming, and FUNC can be inserted in the following ways:
io Re’?ﬁo Cﬁt Coﬁv Pa‘;te Mo\;re up Move&down Comln'1ent Dslsl'ine Search Pos Sffset Aux proaram
GLOBAL PROC main() Insert InstructionParameter Configuration

Motion Ins Irigger In¢ 10 Ins Adv In¢ | letwork In
ENDPROC Bit Ins String Ins | Funcins  lock Ir | /pe Cast Ir
“orce Control In< onveyor Ir - 2playpath It - ome Ir ' Register In
ommunication Ir - ndTool In Tray Ins allet Ir = Weld Ins.
Math Logic Operator Element
Prefix Type Return Name
GLOBAL , FUNC , int y
GLOBAL FUNC int ()
ENDFUNC
15.3.1.3 TRAP

TRAP is an interrupt function with no return value, defined as:
TRAP TrapName()

//do something

ENDTRAP

Where:

1. TRAP is the definition keyword for interrupt functions with no return value;

4. TrapName is the function name. The naming rules are the same as the variable naming rules. For
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details, see the Variable naming rules.
Auxiliary programming, and TRAP can be inserted in the following ways:

= 2 A (&
1 Quick Edit MultiEdit Offset  Aux program
Insert Instruction Parameter Configuration
Motion Ins Trigger Ins 10 Ins Adv Ins Network Ins
Bit Ins String Ins Fune Ins Clock Ins Type Cast Ins
Force Control Ins  Admittance Force Control Ins | Conveyor Ins Replaypath Ins Home Ins

Register Ins Communication Ins EndTool Ins Tray Ins Pallet Ins

Weld Ins Interrupts Ins

Prefix Type Name

GLOBAL , TRAP ,  trapfun
TRAP trapfun

ENDTRAP

Insert

15.3.2 Function call

When calling a function, enter the function name directly in the program editor, for example:

RoutineName()

Note:

®  Only other GLOBAL-level functions in this project or LOCAL-level functions in this module
file can be called. Recursive calls are not supported. Cross calls between two sub-functions is
also not supported.

®  (alling a function is treated as a separate program command in the compiler.

®  [tis not allowed to define a function in a function.

15.4 Commands

15.4.1 Variable type conversion
15.4.1.1 ByteToStr

Explanation

It is used to convert byte-type data to string-type data in a specified format.

Definition

Return value, data type: string, the converted string-type data.

ByteToStr (BitData [\Hex] | [\Okt] | [\Bin] | [\Char]);

BitData, data type: byte, the byte-type data to be converted; convert by decimal by default.
\Hex, identifier, converted in hexadecimal.

\OKkt, identifier, converted in octonary.

\Bin, identifier, converted in binary.

\Char, identifier, converted according to Ascii character format.

Example

Example 1

VAR byte datal =122

VAR string strl

str]l = ByteToStr(datal); //°122”

strl = ByteToStr(datal \Hex); //”7A”

strl = ByteToStr(datal \Okt); //°172”

strl = ByteToStr(datal \Bin); /701111010

strl = ByteToStr(datal \Char); //°z”

Define byte-type variable datal and assign it with 122, convert datal to string-type data: 122 by decimal;
7A by hexadecimal;172 by octal; 01111010 by binary; and z by character.

15.4.1.2 DecToHex

Explanation It is used to convert a decimal number to a hexadecimal number.
Return value, data type: string, the hexadecimal data obtained from the conversion, represented by 0-9, a-
Definition L A-F.
DecToHex(str);
str, data type: string, the decimal data to be converted, represented by 0-9.
Attention Data range from 0 to 2147483647 or 0 to 7{fffftft.
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15.4.1.3 DoubleToByte
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Explanation

It is used to convert a double-type variable or a double array to a byte array.

Definition

Return value, data type: byte array, the byte array obtained from the conversion, each double data is

converted to 8 byte-type data.
DoubleToByte(doul);
doul, data type: double, the double-type variable to be converted.

15.4.1.4 DoubleToStr

Explanation

It is used to convert a double-type variable to a string.

Definition

DoubleToStr(Val, Dec);
Vall, data type: double, the double-type variable to be converted.
Dec, data type: string, the number of decimal places to be kept.

Attention

The maximum number of decimal places is 15 digits.

15.4.1.5 HexToDec

Explanation

It is used to convert a hexadecimal number to a decimal number.

Definition

Return value, decimal Integer data obtained from the conversion, represented by 0-9.

HexToDec(str);

str, data type: string, the hexadecimal data to be converted, represented by 0-9, a-f, A-F.

Attention

Data range from 0 to 2147483647 or 0 to 7{ffffftY.

15.4.1.6 IntToByte

Explanation It is used to convert an int-type variable or an int array to a byte array.
Return value, the byte array obtained from the conversion, each int data converted to four byte data. Data
. type: byte array.
Definition IntToByte(int1);
intl, data type: int or int array, the int-type variable or int array to be converted.
Attention Data range from -2147483647 to 2147483647.

15.4.1.7 IntToStr

Explanation

It is used to convert integer to string.

Definition

Return value, the string obtained from the conversion.

IntToStr(intl);

intl, data type: int, the integer to be converted.

Attention

Data range from -2147483647 to 2147483647.

15.4.1.8 EulerToQuaternion

Explanation

It is used to convert Euler angle to quaternion.

Definition

Return value, the conversion result, 0 means successful, others mean abnormal.
EulerToQuaternion (type, A, B, C, ql, q2, q3, q4);

Type, Euler angle order type, including EULER XYZ and EULER ZYX.

A, B, C, the Euler angle to be converted. Data type: double

ql~q4, the quaternion obtained from the conversion. Data type: double

15.4.1.9 QuaternionToEuler

Explanation

It is used to convert a quaternion to an Euler angle.

Definition

Return value, the conversion result, 0 means successful, others mean abnormal.
QuaternionToEuler (type, ql, q2, q3, q4, A, B, C);

Type, Euler angle order type, including EULER XYZ and EULER ZYX.
ql~q4, the quaternion to be converted. Data type: double

A, B, C, the Euler angle to be converted. Data type: double

15.4.1.10 DataToBytes

Convert a variable of a specified data type into a byte array (or a single byte variable) and store it in the

Explanation target byte variable or array.
DataToBytes(byte_var, index, data, type);
Convert the variable data to the type specified by type and store its byte representation in byte var
Definition (starting from index).

byte_var, store the converted byte data. Data type: byte variable or byte array. If it is a single byte
variable, the index must be 1, and only one-dimensional arrays are supported.

index, initial index (index>0). Data type: int.
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data, data to be converted. Data type: double/int/string/bool. Array type is not supported.
type, conversion type. Data type: string. Optional values (case-insensitive): "Double", "Float", "Str",
"Int16", "Int32", "Int64", "Bool8", "Bool16"

GLOBAL PROC main()
//Example 1: Store the conversion result in a byte variable
byte byte var;
bool bl = true;
DataToBytes(byte var, 1, bl, "bool8"); /Convert bl to a byte as BoolS8 type and store it in byte var

//Example 2: Store the conversion result in a byte array

Example byte byte array[30];
double d1 =10.234;
DataToBytes(byte array, 1, d1, "double"); //Convert d1 as Double type and store it starting from
index 1
string s1 = "hello";
DataToBytes(byte array, 9, s1, "Str"); //Convert sl as a string and store it starting from index 9
ENDPROC
Explanation of the number of bytes for each conversion type (64-bit machine): double, 8 bytes; float, 4
bytes; int16, 2 bytes; int32, 4 bytes; int64, 8 bytes; bool8, 1 byte; bool16, 2 bytes.
Byte arrangement order follows little-endian mode (lower-order bytes are stored at lower array indices).
The conversion type strings are case-insensitive; for example, "double", "DOUBLE", and "Double" are all
. valid inputs.
Attention

If the variable 'data’ is incompatible with the type specified by 'type' and cannot be implicitly converted, a
runtime error will be reported.

If the converted byte data cannot be stored in 'byte var' (such as due to out-of-range index or insufficient
target storage space), a runtime error will occur.

This command is triggered during lookahead and skipped during step back.

15.4.1.11 BytesToData

Explanation

Convert a byte variable or byte array to a variable of a specified data type.

Definition

Return value, the conversion result, 0 means successful, others mean abnormal.
QuaternionToEuler (type, ql, q2, q3, q4, A, B, C);

Type, Euler angle order type, including EULER XYZ and EULER ZYX.
ql~q4, the quaternion to be converted. Data type: double

A, B, C, the Euler angle to be converted. Data type: double

BytesToData(byte var, index, data, type);

Starting from the specified index of byte var, extract the corresponding number of bytes based on the data
type specified by type, convert them to that type, and store the result in data.

byte var, data to be converted. Data type: byte variable or byte array. If it is a single byte variable, the
index must be 1, and only one-dimensional arrays are supported.

index, initial index (index>0). Data type: int.

data, convert result variables. Data type: double/int/string/bool. Array type is not supported.

type, conversion type. Data type: string. Optional values (case-insensitive): "Double", "Float", "Str",
"Int16", "Int32", "Int64", "Bool8", "Bool16"

Example

GLOBAL PROC main()
//Example 1: Convert byte variable to bool variable
byte byte var =0;
bool bl = true;
BytesToData(byte var, 1, b1, "Bool8"); /Convert byte var as Bool8 type and store the result in bl
print(b1); // FALSE

//Example 2: Extract different types of data from a byte array

byte byte array[30];

double d1;

BytesToData(byte array, 1, d1, "Double"); //Read 8 bytes starting from index 1, convert to double
type and store in d1

string s1;

BytesToData(byte array, 9, sl, "Str:5"); //Read 5 bytes starting from index 9, convert to a string and
store in s1
ENDPROC

This command is usually used in conjunction with DataToBytes. For example:
Use the DataToBytes command to convert data into a byte array, and then restore it to a variable using the
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BytesToData command.

GLOBAL PROC main()
byte byte array[30];
double d1 =10.234;
DataToBytes(byte array, 1, d1, "double");

string s1 = "hello";
DataToBytes(byte array, 9, s1, "STR");

intil = 10;
DataToBytes(byte array, 14, i1, "int32");

bool bl = true;
DataToBytes(byte array, 18, bl, "bool8");

double d1_res;
BytesToData(byte array, 1, d1_res, "double");
print(d1_res); /Output: 10.234

string s1_res;
BytesToData(byte array, 9, s1_res, "STR:5");
print(s1_res); //Output: hello

intil res;
BytesToData(byte array, 14, il res, "int32");
print(il_res); //Output: 10

bool bl _res;
BytesToData(byte array, 18, bl_res, "bool8");
print(b1_res); /Output: TRUE

ENDPROC

When converting to a string type, due to the inability to automatically infer the length of the string, it is
necessary to explicitly specify the number of bytes in the 'type' parameter using the 'Str: length' format.
For example, 'Str: 5' means reading 5 bytes and converting them into a string.

If a sufficient number of bytes cannot be read from 'byte var' to complete the specified type conversion,
an error will be triggered.

If the variable 'data’ is incompatible with the type specified by 'type' and cannot be implicitly converted, a
runtime error will be reported.

This command is triggered during lookahead and skipped during step back.

Before performing type conversion, please confirm whether the value range of the data to be converted
falls within the representation range of the target type.

The conversion between floating-point types (such as Double to Float) may cause slight errors due to
precision differences.

Special attention shall be paid to the risk of overflow when the range of conversions between integers
NaIrows.

Attention

15.4.1.12 ClearRawBytes

Explanation Clear all contents of the byte array to 0

ClearRawBytes(bytes);

Definition bytes, byte variables/arrays.

byte arr[10];
ClearRawBytes(arr); //Clear the arr array and set all to 0.

Example

15.4.1.13 CopyBytes

Explanation Used for copying byte arrays

CopyBytes(dst_byte, src_byte, cpy_size, [dst_bias, src_bias]);

Similar to the memcpy command, copy the src_byte array to the dst byte array. The number of copies and
array offset values can be specified through cpy_size, dst_bias, and src_bias

dst_byte, target byte array.

src_byte, source byte array.

cpy_size, number of copies Data type: int.

dst_bias, write from the index dst bias+1 of the target bytes array. Data type: int. Optional parameter,
default to 0.

src_bias, copy from the index dst bias+1 of the source bytes array. Data type: int. Optional parameter,
default to 0.

Definition

Example Example 1
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byte arr1[10] = {0, 0, 0, 0, 0,

byte arr2[10] = {1, 2, 3,4,5,6,7, 8,9, 10};
CopyBytes(arrl, arr2, 10); /Complete copy
print(arrl); //Output: {1, 2, 3,4,5,6,7,8,9, 10}
print(arr2); //Output: {1, 2,3,4,5,6,7,8,9,10}

Example 2

byte arr1[10] = {0, 0, 0,0, 0,0, 0,0, 0, 0};

byte arr2[10]= {1,2,3,4,5,6,7,8,9, 10};

//Starting from the third element of arr2, copy 5 elements, and then start writing from the second element

of arrl

CopyBytes(arrl, arr2, 5, 1, 2);
print(arrl); // {0, 3, 4,5,6,7,0,0,0,0 }
print(arr2);// {1,2,3,4,5,6,7,8,9,10}

15.4.2 Motion commands
15.4.2.1 MoveAbsJ

MoveAbs] (Move Absolute Joint) is used to move the robot and the external axis to a position defined by
the angle of the axis for rapid positioning or moving the robot to a precise axis angle. All axes move
Explanation synchronously and the end-effector of the robot moves along an irregular curve. Please be aware of the
risk of collision. The tool parameter used in the MoveAbsJ instruction would not affect the end position of
the robot, but the tool parameters are still being used by the controller for dynamics calculations.

MoveAbsJ (ToJointPos, Speed, Zone, Tool, [Wobj]);

The parameter in [ ] is optional and can be omitted.

TojointPos, To Joint Position, data type: jointtarget, the target angle and position value of the robot and
the external axis.

Speed, Move Speed, data type: speed, to specify the motion speed of the robot when it executes
MoveAbslJ, including the translation speed of the robot end-effector, the rotation speed, and the motion
speed of the external axis.

Zone, Turning Zone, data type: zone, to define the size of the turning zone for the current trajectory.

Tool, data type: tool, the tool used when executing the trajectory. The command MoveAbsJ calculates the
motion speed and the size of the turning zone using the tool's TCP data.

[Wobj], Work Object, data type: wobj, the work object used when executing this trajectory. When the
tool is installed on the robot, this parameter can be ignored; when using external tools, this parameter
must be specified, and the robot will calculate the motion speed and the size of the turning zone by using
the data saved in wobj.

Definition

Example 1

MoveAbsJ (j10, v500, fine, tooll);

The robot moves along the irregular path to the absolute joint angle defined by j10 at a velocity of v500
by using tool1l, with a turning zone of 0.

Example
Example 2

MoveAbs] (startpoint, v1000, z100, gripper, phone);

The robot moves along the irregular path to the absolute joint angle defined by the startpoint at a velocity
of v1000 in the work object frame phone by using the gripper, with a turning zone of 100 mm.

15.4.2.2 Movel

Movel (Move The Robot By Joint Motion) is used to move the robot from one point to another when the
motion trajectory of the robot end-effector is not required. All axes move synchronously and the end-
Explanation effector of the robot moves along an irregular curve. Please be aware of the risk of collision.

The biggest difference between the commands Movel] and MoveAbslJ is that the given target point format
is different. The target point of Movel is the spatial pose of the tool (TCP) rather than the joint axis angle.

MoveJ (ToPoint, Speed, Zone, Tool, [Wobj]);

The parameter in [ ] is optional and can be omitted.

ToPoint, target pose, data type: robtarget, the target position described in the Cartesian space.

Speed, Move Speed, data type: speed, to specify the motion speed of the robot when it executes Movel,
including the translation speed of the robot end-effector, the rotation speed, and the motion speed of the
external axis.

Zone, Turning Zone, data type: zone, to define the size of the turning zone for the current trajectory.

Tool, data type: tool, the tool used when executing the trajectory. The command MoveJ calculates the
motion speed and the size of the turning zone using the tool's TCP data.

[Wobj], Work Object, data type: wobj, the work object is used to execute the trajectory. When the tool is
installed on the robot, this parameter can be ignored; when using external tools, this parameter must be
specified, and the robot will calculate the motion speed and the size of the turning zone by using the data

Example
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saved in wobj.

Example 1

Movel (p30, v100, z50, tool1);

The robot moves the TCP along the irregular path to the target point defined by p30 at a velocity of v100
by using tool1, with a turning zone of 50 mm.

Example
Example 2

Movel (endpoint, v500, z50, gripper, wobj2);

The robot moves the TCP along the irregular path to the target point defined by the endpoint at a velocity
of v500 in the work object frame wobj2 by using the gripper, with a turning zone of 50 mm.

15.4.2.3 MoveL

It is used to move the TCP along a straight line to a given target position.

When the starting and ending orientations are different, the orientation will be rotated synchronously with
the position to the endpoint. Since the translation and rotation speeds are specified separately, the final
motion time of the MoveL command depends on the change time of orientation, position, and elbow
(whichever is longer) in order not to exceed the specified speed limit. Therefore, when performing certain
trajectories (for example, small displacements but with large changes in orientation), if the robot is
moving at a significantly slower or faster speed, check whether the rotation speed setting is reasonable.
When you need to keep the TCP stationary by only adjusting the tool orientation, you can achieve this by
specifying the starting point and endpoint for MoveL with the same position but with a different
orientation.

Explanation

MoveL (ToPoint, Speed, Zone, Tool, [Wobj]);

The parameter in [ ] is optional and can be omitted.

ToPoint, target pose, data type: robtarget, the target position described in the Cartesian space.

Speed, Move Speed, data type: speed, to specify the motion speed of the robot when it executes MoveL,
including the translation speed of the robot end-effector, the rotation speed, and the motion speed of the
external axis.

Definition Zone, Turning Zone, data type: zone, to define the size of the turning zone for the current trajectory.

Tool, data type: tool, the tool used when executing the trajectory. The speed in the command refers to the
tool’s TCP speed and rotation speed.

[Wobj], Work Object, data type: wobj, the work object is used to execute the trajectory. When the tool is
installed on the robot, this parameter can be ignored; when using external tools, this parameter must be
specified, and the robot will calculate the motion speed and the size of the turning zone by using the data
saved in wobj.

Example 1

MoveL (p10, v1000, z50, tool0);

The robot moves the TCP along the straight path to the target point defined by p10 at a velocity of v1000
by using tool0, with a turning zone of 50 mm.

Example Example 2

MoveL(endpoint, v500, z50, gripper, wobj2);

The robot moves the TCP along the straight path to the target point defined by the endpoint at a velocity
of v500 in the work object frame wobj2 by using the gripper, with a turning zone of 50 mm.

15.4.2.4 MoveC

MoveC (Move Circle) is used to move the TCP along the arc through the middle auxiliary point to the
given target position.

When the starting and ending orientations are different, the orientation will rotate synchronously with the
position to the end position. The orientation at the auxiliary point does not affect the arc motion process.
Since the translation and rotation speeds are specified separately, the final motion time of the MoveC
command depends on the change time of orientation, position, and elbow (whichever is longer) in order
not to exceed the specified speed limit. Therefore, in certain trajectories (for example, small displacements
but with large changes in orientation), if the robot is moving at a significantly slower or faster speed,
check whether the rotation speed setting is reasonable.

Explanation

MoveC (AuxPoint, ToPoint, Speed, Zone, Tool, [Wobj]);

The parameter in [ ] is optional and can be omitted.

AuxPoint, Auxiliary Point, data type: robtarget, the position of the auxpoint described in the Cartesian
space, used to determine the size of the arc and the direction of motion. The orientation of this point does
not affect the execution of the final trajectory.

ToPoint, target pose, data type: robtarget, the target position described in the Cartesian space.

Speed, Move Speed, data type: speed, to specify the motion speed of the robot when it executes MoveC,
including the translation speed of the robot end-effector, the rotation speed, and the motion speed of the

Definition
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Zone, Turning Zone, data type: zone, to define the size of the turning zone for the current trajectory.

Tool, data type: tool, the tool used when executing the trajectory. The speed in the command refers to the
tool’s TCP speed and rotation speed.

[Wobj], Work Object, data type: wobj, the work object is used to execute the trajectory. When the tool is
installed on the robot, this parameter can be ignored; when using external tools, this parameter must be
specified, and the robot will calculate the motion speed and the size of the turning zone by using the data
saved in wobj.

Example 1

MoveC( p10, p20, v1000, z50, tool0);

The robot moves the TCP along the arc, passing through p10 to the target point defined by p20 at a
velocity of v1000 by using tool0, with a turning zone of 50 mm.

Example Example 2

MoveC (auxpoint, endpoint, v500, z50, gripper, wobj2);

The robot moves the TCP along the arc, passing through the auxpoint to the target point defined by the
endpoint at a velocity of v500 in the work object frame wobj2 by using the gripper, with a turning zone of
50 mm.

15.4.2.5 MoveCF

MoveCF (Move Circle Full) is used to move and rotate the Tool Center Point (TCP) along a circular path
defined by a start point and two auxiliary points at a set full-circle motion angle. The destination of the
MoveCF motion is defined by the full-circle motion angle, and the two auxiliary points are only used to
locate the space position of circular paths. During the full-circle motion, the orientation will change in the
Explanation way specified by parameters, and the orientation of auxiliary points has no effect on the orientation during
the full-circle motion.

The final motion time of MoveCF is only defined by the position variation time. Therefore, the motion
velocity is checked for reasonable setting with relatively small radius, thus avoiding excessively fast
orientation rotation.

MoveCF (AuxPoint1l, AuxPoint2, RunDeg, RotType, Speed, Zone, Tool, [Wobj]);

The parameter in [ ] is optional and can be omitted.

AuxPoint, Auxiliary Point, data type: robtarget, the position of two auxiliary points described in
Cartesian space. It is used to define the position, size, and motion direction of arc, and the orientation of
two auxiliary points has no effect on the motion.

RunDeg, full-circle motion angle, data type: double, value range: -359-3600 (note the soft limit of robot
end axis), the angle of full-circle motion, used to define the circle center angle. It can be negative, namely
drawing the circle in an opposite direction.

RotType, orientation variation type, data type: char. Optional parameters (orientation variation types of
full-circle motion): "ConstPose", "RotAxis", "FixedAxis", and please choose one of the three according to

your needs:
®  "ConstPose": full-circle motion of constant orientation, during which the orientation will remain
unchanged at the starting point.
° "RotAxis": full-circle motion of moving axis rotation, during which the orientation is determined by
the starting point orientation and the circle position, and the orientation changes one circle around
Definition the center axis of the circle. Due to the large orientation variation during the motion, the angle of

starting end axis should be set reasonably, thus avoiding exceeding the soft limit during motion (the
last joint in particular).

° "FixedAxis": full-circle motion of fixed axis rotation, during which the orientation is determined by
the starting point orientation and the circle position, and the orientation changes around the center
axis of the circle but does not rotate around its own Z-axis.

Speed, Move Speed, data type: speed, to define the TCP speed when the robot executes the MoveCF. The

orientation rotation speed is related to the full-circle path length, and not defined by speed parameters.

Therefore, the parameters should be set reasonably to avoid excessively fast rotation of end axis.

Zone, Turning Zone, data type: zone, to define the size of the turning zone for the current trajectory.

Tool, data type: tool, the tool used when executing the trajectory. The speed in the command refers to the

tool’s TCP speed.

[Wobj], Work Object, data type: wobj, the work object is used to execute the trajectory. When the tool is

installed on the robot, this parameter can be ignored; when using external tools, this parameter must be

specified, and the robot will calculate the motion speed and the size of the turning zone by using the data
saved in wobj.

xCore Control System User Manual 305



15 RL Commands

ROIKALE

PO

O

AT
Py P4
P3
P5P
P2 *

Example 1

Example Movel (p1,v1000, z100, tooll);
MoveCF (p2,P3, 360, “RotAxis”, v100, z50, tooll);

The starting point P1, and the auxiliary points P2 and P3 jointly define the space circular trajectory.

Taking P1->P2->P3 as the positive direction, move 360° along the circle trajectory and return to the P1.

During the motion, based on the orientation of starting point P1, rotate accordingly around the center axis

of circular trajectory.

Example 2

Movel (p1,v1000, z100, tooll);

MoveCF (p2,P3, -330, “ConstPose”, v100, z50, tooll);

Taking P1->P2->P3 as the positive direction, move -330° along the circle trajectory and return to the P5.
Maintain the same orientation as P1 during the motion.

Example 3

Movel (p1,v1000, z100, tooll);

MoveCF (p3,P2, 30, “FixedAxis”, v100, z50, tooll);

Taking P1->P3->P2 as the positive direction, move 30° along the circle trajectory to the P4.

During the motion, based on the orientation of starting point P1, rotate accordingly around the center axis
of the circular trajectory but not around its own Z-axis.

15.4.2.6 MoveT

MoveT (Move trochoid) is used to move the TCP to a given target position through rotary stepping with a
trochoid passing through auxiliary points.

When the starting and ending orientations are different, the orientation will rotate synchronously with the
position to the end orientation. The orientation at the auxiliary point does not affect the spiral motion
process.

Explanation Since the translation and rotation speeds are specified separately, the final motion time of the MoveT
command depends on the change time of orientation, position, and elbow (whichever is longer) in order
not to exceed the specified speed limit. Therefore, in certain trajectories (for example, small displacements
but with large changes in orientation), if the robot is moving at a significantly slower or faster speed,
check whether the rotation speed setting is reasonable.

MoveT (AuxPoint, ToPoint, Radius, Step, Speed, Zone, Tool, [Wobj]);
The parameter in [ ] is optional and can be omitted.
AuxPoint, Auxiliary Point, data type: robtarget, the position of the auxpoint described in the Cartesian
space, used to determine the size of the arc and the direction of motion. The orientation of this point does
not affect the execution of the final trajectory.
ToPoint, target pose, data type: robtarget, the target position described in the Cartesian space.
Radius, cycloid radius, data type: double, radius of trochoid advance, in mm
Definition Step, step length, data type: double, step length of trochoid advance, in mm.

Speed, Move Speed, data type: speed, to specify the motion speed of the robot when it executes MoveT,
including the translation speed of the robot end-effector, the rotation speed, and the motion speed of the
external axis.

Zone, Turning Zone, data type: zone, to define the size of the turning zone for the current trajectory.

Tool, data type: tool, the tool used when executing the trajectory. The speed in the command refers to the
tool’s TCP speed and rotation speed.

[Wobj], Work Object, data type: wobj, the work object is used to execute the trajectory. When the tool is
installed on the robot, this parameter can be ignored; when using external tools, this parameter must be
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specified, and the robot will calculate the motion speed and the size of the turning zone by using the data
saved in wobj.

Example 1

MoveL (p10, v1000, fine, tool0);

MoveT (pfuzhu, p20, 150, 50, v1000, z50, tool0);

The robot moves TCP to draw a trochoid that passes p10 in an arc at a velocity of v1000. With a trochoid
radius of 150 mm and a step of 50 mm, the TCP finally arrives at the target point defined by p20, with a
turé‘ning zone of 50 mm.

pfuzhu

Example

p10 p20

15.4.2.7 MoveSP

MoveSP (Move Spiral) is used to draw an Archimedean spiral line on the center point TCP of the tool in a
plane parallel to the work object frame xy, according to the specified initial radius, rotation increment,
total rotation angle, and rotation direction. During the motion process, the orientation changes linearly to
the specified orientation at the target point.

Note: When the MoveSP command pauses midway and continues to run, it will regenerate the path
starting from the current point and no longer continue with the previous path.

Explanation

MoveSP (Point, Radius, Radius_step, Angle, Direction, Speed, Zone, Tool, [Wobj]);

The parameter in [ ] is optional and can be omitted.

Point, target point, data type: robtarget, the orientation of Cartesian point position only used as that of the
endpoint of the spiral line.

Radius, initial radius, data type: double, the initial radius of spiral line, in mm, required to be no less than
0 mm. The center point position of the spiral line is the radius distance of the current position of TCP
moving in the negative direction of the x-axis of the work object frame.

Radius_step, rotation increment, data type: double, the rotation increment of spiral line, in mm/deg,
required to be not less than 0.0001 mm/deg.

Angle, total rotation angle, data type: double, the total rotation angle of spiral line, in deg, required to be
no less than 0.1 deg and no more than 3600 deg.

Definition Direction, rotation direction, data type: int, 0: clockwise outward; 1: counterclockwise outward; 2:
clockwise inward; 3: counterclockwise inward.

Speed, Move Speed, data type: speed, to specify the motion speed of the robot when it executes MoveSP,
including the translation speed of the robot end-effector and the rotation speed.

Zone, Turning Zone, data type: zone, to define the size of the turning zone for the current trajectory. The
spiral line does not currently support turning zones, and the system will automatically cancel the turning
zones before and after the spiral line.

Tool, data type: tool, the tool used when executing the trajectory. The speed in the command refers to the
tool’s TCP speed and rotation speed.

[Wobj], Work Object, data type: wobj, the work object is used to execute the trajectory. When the tool is
installed on the robot, this parameter can be ignored; this command only supports external work objects.
The TCP motion plane is parallel to the xy plane of the work object frame.

Example 1

MoveL (Start_point, v1000, fine, tooll);

MoveSP (Point, 10, 0.1, 900, 1, v100, fine, tooll);

The robot uses tool1, and TCP starts moving in a straight line Start_point from PO at a speed of v1000.
TCP performs Archimedean spiral line motion at a speed of v100, with the center point located 10 mm in
the negative direction of the x-axis of the work object frame from Start_point, and the rotation direction is
counterclockwise outward from the center when viewed from the z-axis of the work object frame. The
radius increases by 0.1 mm for each 1° of rotation and stops after a total rotation of 900°.

Example
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PO

0.1 mm/deg *
360 deg

Wobj coord

15.4.2.8 SearchL

SearchL (Search Liner) is used to search the position when moving the TCP along a straight line.
During the movement, the robot will monitor a digital input (DI) signal or a read-only register. When the

Explanation signal status monitored matches the trigger mode, the robot immediately reads the current position. The
command can be used when the tool fixed to the manipulator is a probe used for surface detection. Use
SearchL. command to obtain the outline coordinates of the work object. The command can only be used
for motion tasks.
SearchL ([action][, signal_type]|, signal name] [, trigger _mode,] save_rob, target_rob, Speed, Tool
[, Wobjl);
The parameter in [ ] is optional and can be omitted.
Action, action after triggering DI, data type: keyword, blank: no stop
®  \Stop: quick stop, which may cause the robot to deviate from the path, without speed limits. \PStop:

planned stop. The robot will stop on the specified path, without speed limits
signal_type, data type: keyword, blank: DI signal
® \DI: DI signal
®  \Reg: register signal
signal_name, data type: DI signal or register, a signal that the SearchL command triggers a specific
behavior, using a user-defined DI signal or a register created in the Communication —> Register
trigger_mode, DI signal trigger mode, data type: keyword, blank: posedge triggering by default
®  \Flanks: edge triggering (posedge/negedge)
®  \Posflank: posedge triggering
. ®  \Negflank: negedge triggering
Definition ®  \Highlevel: high-level triggering
® \Lowlevel: low-level triggering
For numeric registers, 0 indicates a low level and non-0 indicates a high level
save rob, data type: robtarget, to save the point position of the position data when the robot triggers the
signal
target_rob, data type: robtarget, target point position of linear motion
Speed, Move Speed, data type: speed, to specify the motion speed of the robot when it executes Search,
including the translation speed of the robot end-effector, the rotation speed, and the motion speed of the
external axis.
Tool, data type: tool, the tool used when executing the trajectory. The speed in the command refers to the
tool’s TCP speed and rotation speed.
[Wobj], Work Object, data type: wobj, the work object is used to execute the trajectory. When the tool is
installed on the robot, this parameter can be ignored; when using external tools, this parameter must be
specified, and the robot will calculate the motion speed and the size of the turning zone by using the data
saved in wobj.
Example 1
SearchL(di0, save rob, target rob, v500, tool0);
The robot uses tool0 and TCP moves at a speed of v500 towards target rob in a straight line. If di0 jumps
Example to high during the motion, the robot's coordinate information at the time of the signal jump is recorded in

save_rob.
Example 2
SearchL(\PStop, di0, \Lowlevel, save rob, target rob, v500, tool0);
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The robot uses tool0 and TCP moves at a speed of v500 towards target rob in a straight line. If di0 jumps
to low during the motion, the robot immediately has a planned stop and the robot's coordinate information
at the time of detecting to be low is recorded in save rob.

Example 3

SearchL(\PStop, \Reg, register0, save rob, target rob, v500, tool0, wobjl);

The robot moves the TCP towards the target rob in a straight line at a velocity of v500 in wobj1 by using
the tool0. If register0 changes from O to non-0 during the motion, the robot immediately has a planned
stop and the robot's frame information is recorded in save rob.

15.4.2.9 SearchC

SearchC (Search Circle) is used to search for a position when moving the TCP along a circle.

During the movement, the robot will monitor a digital input (DI) signal or a read-only register. When the
Explanation signal status monitored matches the trigger mode, the robot immediately reads the current position.

The command can be used when the tool fixed to the manipulator is a probe used for surface detection.

Use SearchC command to obtain the outline coordinates of the work object. The command can only be

used for motion tasks.

SearchC ([action][, signal_type][, signal name] [, trigger_mode,]save_rob, aux_rob, target rob,

Speed, Tool [, Wobj]);

The parameter in [ ] is optional and can be omitted.

Action, action after triggering DI, data type: keyword, blank: no stop

®  \Stop: quick stop, which may cause the robot to deviate from the path. But the robot stops quickly

®  \PStop: planned stop. The robot will stop on the specified path, without speed limits

signal_type, data type: keyword, blank: DI signal

® \DI: DI signal

®  \Reg: register signal

signal_name, data type: DI signal or register, a signal that the SearchC command triggers a specific

behavior, using a user-defined DI signal or a register created in the Communication —> Register.

trigger_mode, DI signal trigger mode, data type: keyword, blank: posedge triggering by default

®  \Flanks: edge triggering (posedge/negedge)

®  \Posflank: posedge triggering

®  \Negflank: negedge triggering

Definition ®  \Highlevel: high-level triggering
® \Lowlevel: low-level triggering
For numeric registers, 0 indicates a low level and non-0 indicates a high level
save_rob, data type: robtarget, to save the point position of the position data when the robot triggers the
signal
aux_rob, data type: robtarget, auxiliary point of circular motion
target_rob, data type: robtarget, target point position of circular motion
Speed, Move Speed, data type: speed, to specify the motion speed of the robot when it executes Search,
including the translation speed of the robot end-effector, the rotation speed, and the motion speed of the
external axis.

Tool, data type: tool, the tool used when executing the trajectory. The speed in the command refers to the
tool’s TCP speed and rotation speed.

[Wobj], Work Object, data type: wobj, the work object is used to execute the trajectory. When the tool is
installed on the robot, this parameter can be ignored; when using external tools, this parameter must be
specified, and the robot will calculate the motion speed and the size of the turning zone by using the data
saved in wobj.

Example 1

SearchC (di0, save_rob, aux_rob, target _rob, v500, tool0);

The robot uses tool0 and TCP moves at a speed of v500 towards target rob in a circle after passing
auxiliary point aux_rob. If di0 jumps to high during the motion, the robot's coordinate information at the
time of the signal jump is recorded in save_rob.

Example 2

SearchC (\PStop, di0, \Flanks, save rob, aux_rob, target rob, v500, tool0);

Example The robot uses tool0 and TCP moves at a speed of v500 towards target rob in a circle after passing
auxiliary point aux_rob. If di0 jumps from low to high or from high to low during the motion, the robot
immediately has a planned stop, and the robot's coordinate information at the time of the signal jump is
recorded in save_rob.

Example 3

SearchC (\Reg, register(, \Flanks, save rob, aux rob, target rob, v5, tool0);

The robot moves TCP towards the target rob in a circle through passing aux_rob at a velocity of v5. If
register0 changes from 0 to non-0 during the motion, the robot immediately has a planned stop and the
robot's frame information at the time of the signal jump is recorded in save rob.
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15.4.3 Trigger command
15.4.3.1 TriglO

TrigglO is used to set a trigdata as an output I/O trigger during the motion. Digital output DO and digital

Explanation group output GO are supported.

TriglO (TrigData, Distance, RefStart, SignalName, Value);

TrigData, data type: trigdata, a variable used to store the trigger data set by this TriglO;

Distance, data type: double, non-negative (negative numbers are treated as 0), to define the location offset
of the trigger event on the path. Whether the location offset is relative to the path start or end is defined by
RefStart;

Definition RefStart, data type: bool, to define whether the trigger position is relative to the start point (true) or the
end point (false);

SignalName, data type: signaldo or signalgo, the signal name of the digital output or digital group output
associated with this defined IO event, which must be an output signal that has been set correctly; //add
Value, data type: bool or int, to define the target value of the output signal when an IO event is triggered.
The data type of the given value should match the SignalName type.

Example Refer to the Trigl example

15.4.3.2 TrigReg

TrigReg is used to set a trigdata to modify the register value during the motion; register types supported

Explanation | ;i clude int16, bool, float, and bit.

TrigReg (TrigData, Distance, RefStart, RegName, Value);

TrigData, data type: trigdata, a variable used to store the trigger data set by this TrigIReg;

Distance, data type: double, non-negative (negative numbers are treated as 0), to define the location offset
of the trigger event on the path. Whether the location offset is relative to the path start or end is defined by
RefStart;

RefStart, data type: bool, to define whether the trigger position is relative to the start point (true) or the
end point (false);

RegName, the register name, and the data type is not available. Note: Registers can not be created in RL.
The user needs to create new registers through "Robot -> Communication -> Register";

Value, data type: intl6, bool, float, or bit, to define the target value of the register when a register
modification event is triggered. The data type of the given value should match the RegName type; if the
value specified by the user mismatches with the register type, the type will be transformed automatically;

Definition

Example Refer to the Trigl example

15.4.3.3 TrigVar

TrigVar is used to set a trigdata to modify the RL variables during the motion, and the type of RL

Explanation variables includes bool, byte, int, and double.
TrigVar (TrigData, Distance, RefStart, VarName, Value);
TrigData, data type: trigdata, a variable used to store the trigger data set by this TrigVar;
Distance, data type: double, non-negative (negative numbers are treated as 0), to define the location offset
of the trigger event on the path. Whether the location offset is relative to the path start or end is defined by
RefStart;

. RefStart, data type: bool, to define whether the trigger position is relative to the start point (true) or the

Definition .
end point (false);
VarName, name of the RL variable to be modified, without any data type;
Value, data type: bool, byte, int, and double, used to define the target value of the RL variable when a RL
variable modification event is triggered. The data type of the given value should match the VarName type,
and if the value specified by the user mismatches with the RL variable type, the type will be transformed
automatically.

Example Refer to the TrigL example

15.4.3.4 TrigL

Like MoveL, TrigL is a command to perform linear motion in space. The difference is that TrigL can
Explanation perform predefined operations at several specified positions during the motion; the two commands are the
same in the number and meaning of other parameters.

TrigL (ToPoint, Speed, Trigger, Zone, Tool, [Wobj]);

ToPoint, target pose, data type: robtarget, the target pose described in the Cartesian space;

Speed, type: speed, to specify the motion speed of the robot when it executes MoveL, including the
translation speed of the robot end-effector, the rotation speed, and the motion speed of the external axis;
Trigger, trigger condition and action, data type: trigdata; trigdata must be the trigdata processed with
TrigX command; otherwise, the compiler will report an error when coming to this line.

Zone, turning zone, data type: zone, to define the size of turning zone for the current trajectory;

Tool, type: tool;

Definition
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[Wobj], work object, type: wobj, the work object used when executing this trajectory. When the tool is
installed on the robot, this parameter can be ignored. When using external tools, this parameter must be
specified, and the robot will calculate the motion speed and the size of turning zone by using the data
stored in wobj.

Example 1

VAR trigdata tcl
VAR trigdata tc2
VAR trigdata tc3

//Set tcl, tc2, tc3

TriglO (tcl, 0, true, do2, true);

TriglO (tc2, 60, false, do2, false);

TrigVar (tc2, 60, false, Bool0, false); //Bool0 is a RL variable in bool type
TrigReg (tc3, 80, true, r0, false); //r0 is a bool type register

//Motion

MoveL (p1,v500, z50, tooll);
TrigL (p2,v500, tcl, z50, tooll);
TrigL (p3,v500, tc2, fine, tooll);
TrigL (p4,v500, tc3, fine, tooll);
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15.4.3.5 TrigC

TriggC is similar to MoveC in that it is a command to execute circular motion. The difference is that
Explanation TriggC can perform predefined operations at several specified positions during the motion; the two
commands are the same in the number and meaning of other parameters.

TrigC (AuxPoint, ToPoint, Speed, Trigger, Zone, Tool, [Wobj]);

AuxPoint, Auxiliary Point, data type: robtarget, the target pose described in the Cartesian space;

ToPoint, target pose, data type: robtarget, the target pose described in the Cartesian space;

Speed, type: speed, to specify the motion speed of the robot when it executes MoveL, including the
translation speed of the robot end-effector, the rotation speed, and the motion speed of the external axis;
Trigger, trigger condition and action, data type: trigdata; trigdata must be the trigdata processed with
Definition TrigX command; otherwise, the compiler will report an error when coming to this line.

Zone, turning zone, data type: zone, to define the size of turning zone for the current trajectory;

Tool, type: tool;

[Wobj], work object, type: wobj, the work object used when executing this trajectory. When the tool is
installed on the robot, this parameter can be ignored. When using external tools, this parameter must be
specified, and the robot will calculate the motion speed and the size of turning zone by using the data
stored in wobj.

Example 1
VAR trigdata tcl

//Set tcl

Example TriglO (tcl, 0, true, do2, true);
//Motion

MoveL (p1,v500, z50, tooll);

TrigC (p2,p3, v500, tcl, fine, tooll);
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15.4.3.6 Trigl)

The forms of Trig] and Movel are exactly identical, and both are commands that execute joint space
motion. The difference is that Trig] can execute predefined operations at several specified positions
during the motion, with no difference in the number and meaning of other parameters.

When the robot executes a MoveJ command, the trajectory of tcp is usually an arc. When triggering the
Trigger signal, the distance of TrigJ is calculated as per the arc traveled by the tcp, see the example for
details.

Explanation

TrigJ (ToPoint, Speed, Trigger, Zone, Tool, [Wobj]);

ToPoint, target pose, data type: robtarget, the target pose described in the Cartesian space;

Speed, data type: speed, to specify the motion speed of the robot when it executes MoveL, including the
robot joint speed, translation speed of the robot end-effector, rotation speed, and motion speed of the
external axis;

Trigger, trigger condition and action, data type: trigdata; trigdata must be the trigdata processed with
Definition TrigX command; otherwise, the compiler will report an error when coming to this line;

Zone, turning zone, data type: zone, to define the size of turning zone for the current trajectory;

Tool, type: tool;

[Wobj], work object, type: wobj, the work object used when executing this trajectory. When the tool is
installed on the robot, this parameter can be ignored. When using external tools, this parameter must be
specified, and the robot will calculate the motion speed and the size of turning zone by using the data
stored in wobj.

Example 1
VAR trigdata tcl;
VAR trigdata tc2;

VAR trigdata tc3;

//Set tcl, tc2, tc3

TriglO (tcl, 0, true, do2, true);

TriglO (tc2, 60, false, do2, false);

TrigReg (tc3, 80, true, r0, false); //r0 is a bool type register

//Motion

Movel (p1,v500, z50, tool1);
Example Trigl (p2,v500, tcl, z50, tooll);
Trigl (p3,v500, tc2, fine, tooll);
Trigl (p4,v500, tc3, fine, tooll);

rQis set to false
P ¢ here

do2 is set to true
here

Po

do2 is set to false
here

15.4.4 Force control commands
15.4.4.1 CalibSensorError

Explanation Calibrate the torque sensor zero

Definition No parameters, and can be used directly.
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Example

Example 1

Fclnit (Tooll, Wobj0, 0);
FcStart();
CalibSensorError();

Attention

®  The torque sensor zero calibration is only applicable to collaborative robots, which is unavailable
for industrial robots.
This interface can be called for calibration when the manipulator is in a static state at any pose.

However, a correct load must be set, otherwise an error may be reported.

15.4.4.2 Fclnit

Explanation

It is used for initialization before the force control is enabled, such as setting the work object, tool, and
force control frame.

Definition

Fclnit (Tool, Wobj, ForceFrameRef);

Tool, data type: tool, the tool used for force control. The origin of the force control frame is the TCP of
the tool (the orientation is the same as the orientation of the frame selected in the third parameter). Note
that all adapter flanges used need to be included in the definition of the tool.

Wobj, data type: wobj, the work objects used for force control. Many force control functions are defined
relative to the work object frame, such as the orientation of the force control frame, the search mode, and
termination conditions. This parameter is Wobj0 by default.

ForceFrameRef, data type: int, to define the frame to which the force control frame is relative. It
supports:

®  0: world frame

) 1: work object frame

®  2:Tool frame

®  3: Base frame

The default value is the world frame (0).

Example

Example 1

Fclnit (Tooll, Wobj0, 0);

Initialize force control, and define the tooll and work object wobj0 used when force control is enabled,
and the definition of force control frame in relative to the world frame.

Attention

Fclnit is not allowed to be called again between Fclnit and FcStop.

15.4.4.3 SetControlType

Explanation

It is used to set the impedance control type.

Definition

SetControlType (ctrl_type);

ctrl_type, data type: int, impedance control type. It supports:
®  (:joint impedance

® 1: Cartesian impedance

Example

Example 1

Fclnit (Tooll, Wobj0, 0);

SetControl Type(0);

Set joint impedance as the impedance control mode after executing Fclnit.

Attention

The impedance type can only be set after executing Fclnit and before executing FcStart.

After setting the impedance control type, it should be operated with proper impedance stiffness. If the
setting control type is joint impedance, users should proceed to use the SetJntCtrlStiffVec interface to set
the joint impedance stiffness. If only Cartesian impedance stiffness is set, the Cartesian stiffness setting
does not take effect when the robot moves. As it is both joint impedance and Cartesian impedance
stiffness, only the joint impedance stiffness setting takes effect when the robot moves, with both joint
impedance and Cartesian impedance stiffness set to 0 by default.

15.4.4.4 SetCartNsStiff

Explanation

It is used to set the null-space impedance stiffness

Definition

SetCartNsStiff(cart_ns_stiff);
cart_ns_stiff, data type: double,
Cartesian null-space impedance stiffness, range: 0—4, in N.m/rad.

Example

Example 1

Fclnit (Tooll, Wobj0, 0);

SetControlType(1);

SetCartNSStiff(2);

Set Cartesian impedance as the impedance control mode and the null-space impedance stiffness as 2.

Attention

This interface can only be called after executing SetControlType 1, that is, setting Cartesian impedance as
the impedance control mode. If not, the null-space impedance parameters will not be set successfully.
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15.4.4.5 SetIntCtrlStiffVec

Explanation

It is used to set the joint impedance stiffness

Definition

SetIntCtriStiffVec( jntl_stiff, jnt2_stiff, jnt3_stiff, jntd_stiff, jntS_stiff, jnt6_stiff, jnt7_stiff);
Jntl_stiff, data type: double, impedance stiffness of joint 1, in N.m/rad.

Jnt2_stiff, data type: double, impedance stiffness of joint 2, in N.m/rad.

Jnt3_stiff, data type: double, impedance stiffness of joint 3, in N.m/rad.

Jntd_stiff, data type: double, impedance stiffness of joint 4, in N.m/rad.

Jnt5_stiff, data type: double, impedance stiffness of joint 5, in N.m/rad.

Jnt6_stiff, data type: double, impedance stiffness of joint 6, in N.m/rad.

Jnt7_stiff, data type: double, impedance stiffness of joint 7, in N.m/rad. /When setting up a 6-axis robot,
this parameter defaults to 0.

Example

Example 1

Fclnit(Tooll, Wobj0, 0);

SetControl Type(0);

SetIntCtrlStiffVec(1500, 1500, 1500, 1500, 100, 100, 100);

Set the joint impedance as the impedance control mode and the impedance stiffness of joints 1-7 as 1500,
1500, 1500, 1500, 100, 100, 100, respectively.

Attention

This interface can only be called after executing SetControlType 0, that is, setting joint impedance as the
impedance control mode. If not, the joint impedance parameters will not be set successfully.

Maximum stiffness of each axis of the collaborative model (N.m/rad)

J1 12 13 J4 J5 J6 17
ER3P 6000 6000 6000 1000 1000 1000 1000
ER7P 6000 6000 6000 1000 1000 1000 1000
ER3 3000 3000 3000 300 300 300
ER7 3000 3000 3000 300 300 300
SR3 3000 3000 3000 300 300 300
SR4 3000 3000 3000 300 300 300
SR5 3000 3000 3000 300 300 300
CR7 6000 6000 6000 1000 1000 1000
CR12 20000 20000 20000 3000 2500 2500
CR17 20000 20000 20000 2500 2500
CR17/25 20000 20000 20000 2500 2500
CRI18 20000 20000 20000 3000 2500 2500
CR20 20000 20000 20000 3000 2500 2500
CR25 20000 20000 20000 2500 2500

15.4.4.6 SetCartCtrlStiffVec

Explanation

It is used to set the Cartesian impedance stiffness

Definition

SetCartCtriStiffVec(trans_stiff x, trans_stiff y, trans_stiff z, rot_stiff x, rot_stiff y, rot_stiff z);
trans_stiff x, data type: double, Cartesian impedance force stiffness in the X-direction, in N/m.
trans_stiff y, data type: double, Cartesian impedance force stiffness in the Y-direction, in N/m.
trans_stiff z, data type: double, Cartesian impedance force stiffness in the Z-direction, in N/m.
rot_stiff x, data type: double, Cartesian impedance torque stiffness in the X-direction, in N.m/rad.
rot_stiff y, data type: double, Cartesian impedance torque stiffness in the Y-direction, in N.m/rad.
rot_stiff z, data type: double, Cartesian impedance torque stiffness in the Z-direction, in N.m/rad.

Example

Example 1

Fclnit (Tooll, Wobj0, 0);

SetControlType (1);

SetCartCtrlStiffVec(1000, 1000, 1000, 100, 100, 100);

Set Cartesian impedance as the impedance control mode and the impedance force stiffness in X/Y/Z
direction as 1000, and the impedance torque stiffness as 100.

Attention

This interface can only be called after executing SetControlType 1, that is, setting Cartesian impedance as
the impedance control mode. If not, the Cartesian impedance parameters will not be set successfully.

Maximum stiffness of each axis of the collaborative model, in N/m and N.m/rad

trans X trans y Trans z rot x rot y rot z

ER3P 6000 6000 6000 1000 1000 1000
ER7P 6000 6000 6000 1000 1000 1000
ER3 3000 3000 3000 300 300 300
ER7 3000 3000 3000 300 300 300
SR3 3000 3000 3000 300 300 300
SR4 3000 3000 3000 300 300 300
SR5 3000 3000 3000 300 300 300
CR7 6000 6000 6000 1000 1000 1000
CRI12 18000 18000 18000 2500 2500 2500
CR17/25 18000 18000 18000 2500 2500 2500
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CR18 18000 18000 18000 2500 2500 2500

CR20 18000 18000 18000 2500 2500 2500

15.4.4.7 SetlntTrqDes

Explanation Set the desired torque of the joint

SetIntTrqDes (tau_dl1, tau_d2, tau_d3, tau_d4, tau_dS5, tau_dé, tau_d7);

tau_dl1, data type: double, the desired torque of joint 1, range: -30—30, in N.m.

tau_d2, data type: double, the desired torque of joint 2, range: -30—30, in N.m.

tau_d3, data type: double, the desired torque of joint 3, range: -30—30, in N.m.

Definition tau_d4, data type: double, the desired torque of joint 4, range: -30—30, in N.m.

tau_dS, data type: double, the desired torque of joint 5, range: -30—30, in N.m.

tau_de6, data type: double, the desired torque of joint 6, range: -30—30, in N.m.

tau_d7, data type: double, the desired torque of joint 7, range: -30—30, in N.m. //When setting up a 6-axis
robot, this parameter defaults to 0.

Example 1

Fclnit (Tooll, Wobj0, 0);

SetControl Type (0);

Example FcStart();

SetJntTrqDes (5, 5, 5, 5, 5, 5, 5);

FeStop();

Set the desired torque of all joints to 5 N.m.

This interface can only be called after executing FcStart and before executing FcStop. If not, the desired

Adtention joint torque will not be set successfully.

15.4.4.8 SetCartForceDes

Explanation Set the desired Cartesian force/torque

SetCartForceDes (force_x, force y, force_z, torque_x, torque_y, torque_z);

force_x, data type: double, the desired Cartesian force in the X-direction, range: -60—60, in N.
force_y, data type: double, the desired Cartesian force in the Y-direction, range: -60—60, in N.
Definition force_z, data type: double, the desired Cartesian force in the Z-direction, range: -60—60, in N.
torque_x, data type: double, the desired Cartesian torque in the X-direction, range: -10—10, in N.m.
torque_y, data type: double, the desired Cartesian torque in the Y-direction, range: -10—10, in N.m.
torque_z, data type: double, the desired Cartesian torque in the Z-direction, range: -10—10, in N.m.

Example 1

Fclnit (Tooll, Wobj0, 0);

SetControl Type(1);

Example FcStart();

SetCartForceDes(0, 0, 5, 0, 0, 0);

FeStop();

Set the desired Cartesian force/torque. Set the desired force in the z-direction to 5 N.

This interface can only be called after executing FcStart and before executing FcStop. If not, the desired

Adtention Cartesian force/torque will not be set successfully.

15.4.4.9 SetSineOverlay

Explanation Set the sine overlay rotating around a single axis

SetSineOverlay( line_dir, amplify, frequncy, phase, bias);
line_dir, data type: int, overlay reference axis. It supports:

®  (:x-axis as the reference direction

® 1: y-axis as the reference direction

Definition ®  2:z-axis as the reference direction

Amplify, data type: double, overlay amplitude, in N.m.

Frequncy, data type: double, overlay frequency, in Hz.

Phase, data type: double, overlay phase, range: —3.14 to 3.14, in rad.
Bias, data type: double, overlay offset, range: —10 to 10, in N.m.

Example 1
Fclnit(Tooll, Wobj0, 0);
SetControlType(1);
Example SetSineOverlay(0, 10, 5, 3.14, 2);
Set rotary overlay around x-axis (0), amplitude: 10 N.m, frequency: 5 Hz, phase: 3.14 rad, and offset: 2
N.m.
This interface can only be called after executing SetControlType 1, that is, setting Cartesian impedance as
Attention the impedance control mode, and before executing StartOverlay. If not, the sine overlay will not be set
successfully.
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Upper limit of collaborative model parameters:

Maximum overlay Maximum overlay
amplitude frequency

ER3P 10 5
ER7P 10 5
ER3 10 5
ER7 10 5
SR3 5 5
SR3-C 5 5
SR3-A 5 5
SR4 5 5
SR4-C 5 5
CR7 10 5
CR12 10 5
CR17/25 10 5
CR18 10 5
CR20 10 5

15.4.4.10 SetLissajousOverlay

Explanation Set the Lissajous overlay within a plane

SetLissajousOverlay(plane, amplify_one, frequncy_one, amplify _two, frequncy_two, phase_diff);
Plane, data type: int, overlay reference plane. It supports:

®  (: XY plane as the reference plane

° 1: XZ plane as the reference plane

®  2:YZ plane as the reference plane

Definition amplify_one, data type: double, amplitude of overlay in Direction 1, range: —20 to 20, in N.m.
frequncy_one, data type: double, frequency of overlay in Direction 1, range: 0—5, in Hz.
amplify_two, data type: double, amplitude of overlay in Direction 2, range: —20 to 20, in N.m.
frequncy_two, data type: double, frequency of overlay in Direction 2, range: 0—5, in Hz.

phase_diff, data type: double, phase deviation between overlays in two directions, range: —3.14 to 3.14, in
rad.

Example 1

Fclnit (Tooll, Wobj0, 0);

SetControlType (1);

Example SetLissajousOverlay (0, 5, 2.5, 10, 5, 3.14);

Set Lissajous overlay within the xy plane (0). The amplitude and frequency are 5 N.m and 2.5 Hz in the x-
direction, and 10 N.m and 5 Hz in the y-direction. The phase deviation between the y-direction and x-
direction is 3.14 rad.

This interface can only be called after executing SetControlType 1, that is, setting Cartesian impedance as
Attention the impedance control mode, and before executing StartOverlay. If not, the overlay will not be set
successfully.

15.4.4.11 SetLoad

Explanation Set the load information used by the force control module.

SetLoad(m, rx, ry, rz, Ixx, lyy, 1zz );

M, data type: double, load mass, in kg, range: 0-25;

Rx, data type: double, the position of the load's center of mass on the x-axis of the flange frame, in mm,
range: (-300, 300);

Ry, data type: double, the position of the load's center of mass on the y-axis of the flange frame, in mm,
range: (-300, 300);

Rz, data type: double, the position of the load's center of mass on the z-axis of the flange frame, in mm,

Definition range: (300, 300);
Ixx, data type: double, the inertia of the load's center of mass along the x-axis, in kg*mm”2, range: (0,
100000);
lyy, data type: double, the inertia of the load's center of mass along the y-axis, in kg*mm”2, range: (0,
100000);
Izz, data type: double, the inertia of the load's center of mass along the z-axis, in kg*mm”2, range: (0,
100000);
Example 1
Fclnit (Tooll, Wobj0, 0);

Example FeStart();

SetLoad (1, 0, 0, 10, 0.001, 0.001, 0.0001 );
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Set the end-effector load as follows: the mass is 1 kg, the component of the center of mass in the flange
frame is 0, 0, and 10 mm, and the inertia of the load relative to the load's center of mass frame is 0.001
kg*mm”2, 0.001 kg*mm"2, and 0.0001 kg*mm~"2, respectively.

Attention

The interface can only be called after executing FcStart. If not, the load parameters will not be set
successfully.

15.4.4.12 FcStart

Explanation It is used to enable force control. It switches the robot from pure position control to force control
Definition No parameters, and can be used directly.
Example 1
FcInit (Tooll, Wobj0, 0);
Example FeStart(); 10, 0)
Enable force control through FcStart after executing Fclnit. The robot is now in force control mode.
This interface is called after executing Fclnit. Before calling the instruction, the robot mechanical zero,
Attention force sensor zero, and load information should be set correctly, and the body parameters are identified

correctly. Otherwise, the effectiveness of the force control function will be affected or even disabled.

15.4.4.13 FcStop

Explanation

It is used to stop force control. The robot will switch from force control to position control. Executing this
command will automatically stop all overlays internally.

Definition

No parameters, and can be used directly.

Example

Example 1

Fclnit (Tooll, Wobj0, 0);

FcStart();

FeStop();

It is used to stop force control. The robot will switch from force control to position control. Executing this
instruction clears all force control states.

Attention

This interface is called after executing FcStart, and it will clear the force control state, such as force
control load information, impedance parameters, overlay, and desired force. To enable force control again,
Fclnit should be executed again.

15.4.4.14 StartOverlay

Explanation It is used to enable the overlay set before
Definition No parameters, and can be used directly.
Example 1
Fclnit (Tooll, Wobj0, 0);
SetControlType (1);
SetSineOverlay (0, 10, 5, 3.14, 2);
Example SetLissajousOverlay (0, 5, 2.5, 10, 5, 3.14);
FcStart();
StartOverlay();
Start the superposition of overlays set before. In the example, these overlays include the sine overlay
around the x-axis and the Lissajous overlay within xy plane.
. The interface can only be called after executing FcStart. If not, the sine overlay will not be set
Attention
successfully.

15.4.4.15 PauseOverlay

Explanation

Pause the overlay

Definition

No parameters, and can be used directly

Example

Example 1

Fclnit (Tooll, Wobj0, 0);
SetControlType (1);
SetSineOverlay (0, 10, 5, 3.14, 2);
FcStart();

StartOverlay();

PauseOverlay();

Pause the overlay

Attention

The interface can only be called after executing StartOverlay.

15.4.4.16 RestartOverlay

Explanation

Restart the paused overlays

Definition

No parameters, and can be used directly.
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Example

Example 1

Fclnit (Tooll, Wobj0, 0);
SetControl Type(1);
SetSineOverlay(0, 10, 5, 3.14, 2);
FcStart();

StartOverlay();

PauseOverlay();
RestartOverlay();

Restart the overlays

Attention

The interface can only be called after executing PauseOverlay. This interface is used in conjunction with
PauseOverlay to restart paused overlays.

15.4.4.17 StopOverlay

Explanation

Stop the overlays

Definition

No parameters, and can be used directly

Example

Example 1

Fclnit (Tooll, Wobj0, 0);
SetControlType(1);
SetSineOverlay(0, 10, 5, 3.14, 2);
FcStart();

StartOverlay();

StopOverlay();

Stop the overlays.

Attention

The calling of the interface is of practical value can only after executing StartOverlay.

15.4.4.18 FcCondForce

Explanation It is used to define termination conditions related to contact force

FcCondForce(xmin, xmax, ymin, ymax, zmin, zmax, IsInside, TimeOut);
Xmin, to define the lower limit of the force limit in the X-direction. It indicates the maximum value in the
negative X-direction if the value is negative. The unit is N and the default value is negative infinity. Data
type: double
Xmax, to define the upper limit of the force limit in the X-direction. It indicates the minimum value in the
negative X direction if the value is negative. The unit is N and the default value is positive infinity. Data
type: double
Ymin, to define the lower limit of the force limit in the Y-direction. It indicates the maximum value in the
negative Y direction if the value is negative. The unit is N and the default value is negative infinity. Data
type: double

Definition Ymax, to define the upper limit of the force limit in the Y-direction. It indicates the minimum value in the
negative Y direction if the value is negative. The unit is N and the default value is positive infinity. Data
type: double
Zmin, to define the lower limit of the force limit in the Z-direction. It indicates the maximum value in the
negative Z direction if the value is negative. The unit is N and the default value is negative infinity. Data
type: double
Zmax, to define the upper limit of the force limit in the Z-direction. It indicates the minimum value in the
negative Z direction if the value is negative. The unit is N and the default value is positive infinity. Data
type: double
IsInside, to define whether the internal/external restriction condition is true. Data type: bool
TimeOut, to define the timeout period in seconds, range: 1-600. Data type: double
Example 1
Fclnit (Tooll, Wobj0, 0);
FcStart();

Example FcCondForce (-100, 100, -100, 100, -100, 100, true, 60);
Define a termination condition. The condition is true when the contact force is within plus or minus 100 N
in the x/y/z-axis direction of the force control frame, and terminates when it exceeds 100 N. The timeout
period is 60 seconds.

Attention This interface can only be called after executing FcStart and before executing FcStop. If not, the

termination conditions of the contact force will not be set successfully.

15.4.4.19 FcCondPosBox

Explanation It is used to define termination conditions related to contact location
FcCondPosBox(SupvFrame, Box, IsInside, Timeout);

Definition Suva.ramel, to select whicj'h coordinate .system is defined relative to the m(.)nitored spatial b.ody. The
frame is derived by converting a work object frame onto a frame. The conversion of the frame is defined
by pose. By default, pose0 is used. That is, the work object frame is used without using any conversion.
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Data type: pose.

Box, to define a cuboid. Data type: fcboxvol

IsInside, to define whether the internal/external restriction condition is true. Data type: bool
TimeOut, to define the timeout period in seconds, range: 1—600. Data type: double

Example 1
Fclnit (Tooll, Wobj0, 0);
FcStart();
Example VAR fcboxvol box1 = fcbv: {-100.0, 100.0, -200.0, 200.0, -300.0, 300.0};
VAR pose posel =pe:{{0, 0, 0}, {1,0,0,0}};
FCCondPosBox (posel, boxl1, false, 60);
Define a termination condition. The termination condition is triggered when the robot TCP enters the
defined cuboid or waits more than 60 seconds.
Attention This interface can only be called after executing FcStart and before executing FcStop. If not, the

termination conditions of the cuboid location will not be set successfully.

15.4.4.20 FcCondTorque

Explanation It is used to define termination conditions related to contact torque.

FcCondTorque( xmin, xmax, ymin, ymax, zmin, zmax, IsInside, TimeOut);

Xmin, to define the lower limit of the torque limit in the X-direction. It indicates the maximum value in
the negative X-direction if the value is negative. The unit is N.m and the default value is negative infinity.
Data type: double

Xmax, to define the upper limit of the torque limit in the X-direction. It indicates the minimum value in
the negative X-direction if the value is negative. The unit is N.m and the default value is positive infinity.
Data type: double

Ymin, to define the lower limit of the torque limit in the Y-direction. It indicates the maximum value in
the negative Y-direction if the value is negative. The unit is N.m and the default value is negative infinity.
Data type: double

Definition Ymax, to define the upper limit of the torque limit in the Y-direction. It indicates the minimum value in
the negative Y-direction if the value is negative. The unit is N.m and the default value is positive infinity.
Data type: double

Zmin, to define the lower limit of the torque limit in the Z-direction. It indicates the maximum value in
the negative Z-direction if the value is negative. The unit is N.m and the default value is negative infinity.
Data type: double

Zmax, to define the upper limit of the torque limit in the Z-direction. It indicates the minimum value in
the negative Z-direction if the value is negative. The unit is N.m and the default value is positive infinity.
Data type: double

IsInside, to define whether the internal/external restriction condition is true. Data type: bool

TimeOut, to define the timeout period in seconds, range: 1—600. Data type: double

Example 1
Fclnit (Tooll, Wobj0, 0);
Example FeStart();
FcCondTorque (-10, 10, -10, 10, -10, 10, true, 60);
Define a termination condition. When the contact torque is greater than 10 N.m in any direction of the
force control frame, or the time exceeds 60s, the termination condition is triggered.
Attention This interface can only be called after executing FcStart and before executing FcStop. If not, the

termination conditions of the contact torque will not be set successfully.

15.4.4.21 FcCondWaitWhile

It is used to activate the previously defined termination conditions and wait until these conditions become

Explanation False or timeout in the current line.

Definition No parameters, and can be used directly
Example 1
Fclnit (Tooll, Wobj0, 0);
FcStart();

Example FcCondTorque (-10, 10, -10, 10, -10, 10, true, 60);
FcCondForce (-100, 100, -100, 100, -100, 100, true, 60);
FcCondWaitWhile();
Activate the termination conditions. The program blocks at the current position and waits for the
termination conditions to be triggered.

Attention It can be used after the force control termination conditions are defined.

15.4.4.22 FcMonitor

It is used to enable or disable the force control module protection monitor.

Explanation . . . .
xp Force control protection monitor refers to the use of user-set protection parameters by the controller in
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impedance mode to limit the speed, momentum, power and other states of the robot, in order to achieve
protection in impedance mode.

Definition

FcMonitor (On); enable the force control module protection monitor, and the user-set protection
parameters take effect during the impedance motion.

FcMonitor (Off); disable the force control module protection monitor. The user-set protection parameters
are not effective in impedance motion, and the controller will use default protection parameters to limit
the robot's motion status.

Example

Example 1

Felnit (tool0, wobj0, 0);

SetControlType (0);

SetFclointVelMax (1.0, 1.0, 1.0, 0.5, 0.5, 0.5, 0);
SetFclJointEnergyMax (100, 100, 100, 100, 100, 100, 0);

FcMonitor (On);//Enable the force control module protection monitor
FcStart();

FcMonitor (Off);//Disable the force control module protection monitor

FcStop();

Attention

® |t is recommended to set the protection parameters first when using impedance mode, and then use
FcMonitor On to enable the force control module protection monitor.

®  If the protection parameters are not set or if FcMonitor Off is used to disable the force control
module protection monitor, the controller will take effect with the default protection parameters.

®  The default protection parameters have significant limitations, making it easy to trigger force
control protection errors when using impedance mode.

15.4.4.23 GetEndToolTorque

Explanation

It is used to get the current robot torque

Definition

GetEndToolTorque(Tool, Wobj [, RefType]);

The parameter in [] can be ignored.

Return value, torque information, data type: Torquelnfo

Tool, the information of the tool currently in use. Data type: Tool

Wobj, the information of the work object currently in use. Data type: Wobj
RefType, reference frame relative to the torque, data type: Int

®  (: default, torque information of the end-effector relative to the world frame
® 1: torque information of the end-effector relative to the flange frame

®  2:torque information of the end-effector relative to the tool frame

Example

Torquelnfo tmp_info = GetEndtoolTorque(tool1l, wobjl);
//Obtain the information architecture of the torque applied to the tool at the end-effector of the robot in the
case of tooll wobjl

Print(tmp_info.joint_torque.measure_torque);
Print(tmp_info.joint_torque.external torque);
//Print the measured force and external force of each axis

Print(tmp_info.cart torque.m_torque);
//Print Cartesian space torque

Print(tmp_info.cart_torque.m_force[1]);
Print(tmp_info.cart_torque.m_torque[1]);
//Print information of force and torque in X direction

15.4.4.24 SetFcJointVelMax

Explanation

It is used to set the maximum axis velocity during impedance motion.

Definition

SetFcJointVelMax jntl(vel, jnt2_vel, jnt3_vel, jnt4_vel, jntS_vel, jnt6_vel, jnt7_vel);
Jntl_ vel, data type: double, the maximum velocity of Joint 1, in rad/s.
Jnt2_ vel, data type: double, the maximum velocity of Joint 2, in rad/s.
Jnt3_ vel, data type: double, the maximum velocity of Joint 3, in rad/s.
Jnt4_ vel, data type: double, the maximum velocity of Joint 4, in rad/s.
Jnt5_ vel, data type: double, the maximum velocity of Joint 5, in rad/s.
Jnt6_ vel, data type: double, the maximum velocity of Joint 6, in rad/s.
Jnt7_vel, data type: double, the maximum velocity of Joint 7, in rad/s.

Example

SetFcJointVelMax(1.0, 1.0, 1.0, 1.0, 0.5, 0.5, 0.5);

Maximum velocity of each joint of the collaborative robot, in rad/s

J1 12 13 J4 I5 J6 I7

ER3P

4.7 4.7 4.7 4.7 6.28 6.28 6.28
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ER7P 4.7 4.7 4.7 4.7 6.28 6.28 6.28
ER3 4.7 4.7 4.7 6.28 6.28 6.28
ER7 4.7 4.7 4.7 6.28 6.28 6.28
SR3 4.7 4.7 4.7 6.28 6.28 6.28
SR4 4.7 4.7 4.7 6.28 6.28 6.28
SR5 4.7 4.7 4.7 6.28 6.28 6.28
CR7 4.7 4.7 4.7 6.28 6.28 6.28
CR12 4.7 4.7 4.7 6.28 6.28 6.28
CR17 4.7 4.7 4.7 6.28 6.28

CR18 4.7 4.7 4.7 6.28 6.28 6.28
CR20 4.7 4.7 4.7 6.28 6.28 6.28
CR25 4.7 4.7 4.7 6.28 6.28

15.4.4.25 SetFcCartVelMax

Explanation It is used to set the maximum Cartesian velocity during impedance motion.

SetFcCartVelMax( vel_x, vel y, vel z, vel a, vel b, vel c);

Vel_x, data type: double, maximum linear velocity in the X direction, in m/s.
Vel_y, data type: double, maximum linear velocity in the Y direction, in m/s.
Definition Vel_z, data type: double, maximum linear velocity in the Z direction, in m/s.
Vel_a, data type: double, maximum angular velocity around the X axis, in rad/s.
Vel _b, data type: double, maximum angular velocity around the Y axis, in rad/s.
Vel c, data type: double, maximum angular velocity around the Z axis, in rad/s.

Example SetFcCartVelMax (1.0, 1.0, 1.0, 0.5, 0.5, 0.5);
Maximum Cartesian velocity of the collaborative robot, in m/s, /rad/s

Vel x Vel y Vel z Vel a Vel b Vel ¢
ER3P 3.0 3.0 3.0 6.28 6.28 6.28
ER7P 3.0 3.0 3.0 6.28 6.28 6.28
ER3 3.0 3.0 3.0 6.28 6.28 6.28
ER7 3.0 3.0 3.0 6.28 6.28 6.28
SR3 3.0 3.0 3.0 6.28 6.28 6.28
SR4 3.0 3.0 3.0 6.28 6.28 6.28
SR5 3.0 3.0 3.0 6.28 6.28 6.28
CR7 3.0 3.0 3.0 6.28 6.28 6.28
CRI12 3.0 3.0 3.0 6.28 6.28 6.28
CR17 3.0 3.0 3.0 6.28 6.28 6.28
CRI18 3.0 3.0 3.0 6.28 6.28 6.28
CR20 3.0 3.0 3.0 6.28 6.28 6.28
CR25 3.0 3.0 3.0 6.28 6.28 6.28

15.4.4.26 SetFcJointMomentumMax

Explanation It is used to set the maximum angular momentum of joints during impedance motion.

SetFcJointMomentumMax(jntl_moment, jnt2_moment, jnt3_moment, jnt4_moment,
jnt5_moment, jnt6_moment, jnt7_moment);

Jntl_moment, data type: double, maximum angular momentum of Joint 1, in kg*m/s.

Jnt2_moment, data type: double, maximum angular momentum of Joint 2, in kg*m/s.

Definition Jnt3_moment, data type: double, maximum angular momentum of Joint 3, in kg*m/s.

Jnt4_moment, data type: double, maximum angular momentum of Joint 4, in kg*m/s.

JntS_moment, data type: double, maximum angular momentum of Joint 5, in kg*m/s.

Jnt6_moment, data type: double, maximum angular momentum of Joint 6, in kg*m/s.

Jnt7_moment, data type: double, maximum angular momentum of Joint 7, in kg*m/s.

Example SetFcJointMomentumMax (0.1, 0.1, 0.1, 0.1, 0.055, 0.055, 0.055);
Maximum angular momentum of each joint of the collaborative robot, in kg*m/s
J1 12 13 J4 J5 J6 i

ER3P 1.0 1.0 1.0 1.0 0.55 0.55 0.55
ER7P 2.0 2.0 1.0 1.0 0.55 0.55 0.55
ER3 1.0 1.0 1.0 0.55 0.55 0.55

ER7 2.0 2.0 1.0 0.55 0.55 0.55

SR3 0.55 0.55 0.55 0.2 0.2 0.2

SR4 1.0 1.0 0.55 0.2 0.2 0.2

SRS 1.0 1.0 0.55 0.2 0.2 0.2

CR7 2.0 2.0 1.0 0.55 0.55 0.55
CRI12 3.5 3.5 2.0 1.0 0.55 0.55
CR17 7.0 7.0 5.5 3.5 2.0
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CRI18 3.5 3.5 2.0 1.0 0.55 0.55
CR20 7.0 7.0 3.5 2.0 1.0 1.0
CR25 7.0 7.0 3.5 2.0 1.0

15.4.4.27 SetFcJointEnergyMax

Explanation It is used to set the maximum power of joints during impedance motion.

SetFceJointEnergyMax (jntl_ energy, jnt2_ energy, jnt3_ energy, jnt4_ energy, jntS_ energy, jnt6_
energy, jnt7_ energy);

Jntl_ energy, data type: double, maximum power of Joint 1, in kg.m2/s3.

Jnt2_ energy, data type: double, maximum power of Joint 2, in kg.m2/s3.

Definition Jnt3_ energy, data type: double, maximum power of Joint 3, in kg.m2/s3.

Jnt4_energy, data type: double, maximum power of Joint 4, in kg.m2/s3.

Jnt5_ energy, data type: double, maximum power of Joint 5, in kg.m2/s3.

Jnt6_ energy, data type: double, maximum power of Joint 6, in kg.m2/s3.

Jnt7_energy, data type: double, maximum power of Joint 7, in kg.m2/s3.

Example SetFcJointEnergyMax (100, 100, 100, 100, 100, 100, 100);
Maximum power of each joint of the collaborative robot, in kg*m?2/s3
J1 2 I3 J4 J5 J6 J7
ER3P 2500.0 2500.0 2500.0 2500.0 1500.0 1500.0 1500.0
ER7P 4000.0 4000.0 3000.0 3000.0 2000.0 1000.0 1000.0
ER3 2500.0 2500.0 2500.0 1500.0 1500.0 1000.0
ER7 4000.0 4000.0 3000.0 2000.0 1000.0 1000.0
SR3 1500.0 1500.0 1500.0 600.0 600.0 600.0
SR4 2500.0 2500.0 1500.0 600.0 600.0 600.0
SR5 2500.0 2500.0 1500.0 600.0 600.0 600.0
CR7 4000.0 4000.0 3000.0 2000.0 1000.0 1000.0
CRI12 8000.0 8000.0 5000.0 3500.0 1500.0 1500.0
CR17 8000.0 8000.0 5000.0 1500.0 1500.0
CR18 4000.0 4000.0 3000.0 2000.0 1000.0 1000.0
CR20 16000.0 16000.0 8000.0 4500.0 2500.0 2500.0
CR25 16000.0 16000.0 8000.0 4500.0 2500.0
15.4.4.28 SetCartCtrIMaxWrench
Explanation It is used to set the maximum impedance torque in Cartesian space during impedance motion

SetCartCtrIMaxWrench( x_wrench ,y wrench ,z wrench,a wrench,b_wrench, ¢c_wrench );
x_wrench, data type: double, maximum force in the x-direction. Value range: 0—1000, in N
y_wrench, data type: double, maximum force in the y-direction. Value range: 0—1000, in N
Definition z_wrench, data type: double, maximum force in the z-direction. Value range: 0—1000, in N
a_wrench, data type: double, maximum torque in the a-direction. Value range: 0—1000, in N.m
b_wrench, data type: double, maximum torque in the b-direction. Value range: 0—1000, in N.m
¢_wrench, data type: double, maximum torque in the c-direction. Value range: 0—1000, in N.m

Example SetCartCtrlIMaxWrench (100, 100, 100, 100, 100, 100);

15.4.4.29 SetIntCtrlMaxTorque

Explanation It is used to set the maximum impedance torque in joint space during impedance motion

SetJntCtriIMaxTorque ( jntl, jnt2 , jnt3, jnt4 , jntS , jnt6 , jnt7);

Jntl, data type: double, maximum torque of joint 1. Value range: 0—1000, in N.m
jnt2, data type: double, maximum torque of joint 2. Value range: 0—1000, in N.m
jnt3, data type: double, maximum torque of joint 3. Value range: 0—1000, in N.m

Definition jnt4, data type: double, maximum torque of joint 4. Value range: 0—1000, in N.m
jntS, data type: double, maximum torque of joint 5. Value range: 0—1000, in N.m
jnt6, data type: double, maximum torque of joint 6. Value range: 0—1000, in N.m
jnt7, data type: double, maximum torque of joint 7. Value range: 0—1000, in N.m
Example SetIntCtrIMaxTorque (100, 100, 100, 100, 100, 100, 100);

15.4.4.30 SetCartCtriMaxVel

Explanation It is used to set the maximum velocity in Cartesian space during impedance motion

SetCartCtrIMaxVel (x_vel,y_vel, z vel, a_vel, b_vel, ¢c_vel);

x_vel, data type: double, maximum Cartesian velocity in the x-direction. Value range: 0—3, in m/s
y_vel, data type: double, maximum Cartesian velocity in the y-direction. Value range: 0—3, in m/s
z_vel, data type: double, maximum Cartesian velocity in the z-direction. Value range: 0—3, in m/s
a_vel, data type: double, maximum Cartesian velocity in the a-direction. Value range: 0—10, in rad/s
b _vel, data type: double, maximum Cartesian velocity in the b-direction. Value range: 0—10, in rad/s

Definition
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¢ _vel, data type: double, maximum Cartesian velocity in the c-direction. Value range: 0—10, in rad/s

Example SetCartCtriMaxVel (1, 1, 1, 3, 3, 3);

15.4.4.31 SetIntCtrlMaxVel

Explanation It is used to set the maximum velocity in joint space during impedance motion
SetJntCtrIMaxVel ( jntl , jnt2 , jnt3 , jnt4 , jntS, jnt6 , jnt7);

Jntl, data type: double, maximum velocity of joint 1. Value range: 0—10, in rad/s
jnt2, data type: double, maximum velocity of joint 2. Value range: 0—10, in rad/s
jnt3, data type: double, maximum velocity of joint 3. Value range: 0—10, in rad/s

Definition jnt4, data type: double, maximum velocity of joint 4. Value range: 0—10, in rad/s
jntS, data type: double, maximum velocity of joint 5. Value range: 0—10, in rad/s
jnté, data type: double, maximum velocity of joint 6. Value range: 0—10, in rad/s
jnt7, data type: double, maximum velocity of joint 7. Value range: 0—10, in rad/s

Example SetJntCtriMaxVel (3,3, 3, 3,3, 3, 3);

15.4.4.32 SetFcGain

Explanation It is used to set the force control bandwidth of joints during impedance motion
SetFcGain (jntl, jnt2 , jnt3 , jnt4 , jntS , jnt6 , jnt7);
Jntl, data type: double, force control bandwidth of joint 1. Value range: 0—30, unitless
jnt2, data type: double, force control bandwidth of joint 2. Value range: 0—30, unitless
Definition jnt3, data type: double, force control bandwidth of joint 3. Value range: 0—30, unitless
jntd, data type: double, force control bandwidth of joint 4. Value range: 0—30, unitless
jnt5, data type: double, force control bandwidth of joint 5. Value range: 030, unitless
jnt6, data type: double, force control bandwidth of joint 6. Value range: 0—30, unitless
jnt7, data type: double, force control bandwidth of joint 7. Value range: 0—30, unitless

Example SetFcGain (20, 20, 20, 20, 20, 20, 20);

15.4.4.33 SetFric
Explanation It is used to set the friction compensation coefficient for each joint during impedance motion

SetFric (jntl , jnt2 , jnt3 , jnt4 , jntS, jnt6 , jnt7);

Jntl, data type: double, friction compensation coefficient of joint 1. Value range: 0—1, unitless

jnt2, data type: double, friction compensation coefficient of joint 2. Value range: 0—1, unitless

Definition jnt3, data type: double, friction compensation coefficient of joint 3. Value range: 0—1, unitless
jntd, data type: double, friction compensation coefficient of joint 4. Value range: 0—1, unitless

jnt5, data type: double, friction compensation coefficient of joint 5. Value range: 0—1, unitless

jnt6, data type: double, friction compensation coefficient of joint 6. Value range: 0—1, unitless

jnt7, data type: double, friction compensation coefficient of joint 7. Value range: 0—1, unitless

Example SetFric (0.9, 0.9, 0.9, 0.9, 0.9, 0.9, 0.9);

15.4.5 Drag and replay
15.4.5.1 ReplayPath

It is used to replay the recorded trajectory using drag teaching. You can control the running rate during
replay.

Explanation Note: If the velocity of the recorded drag trajectory is too high and the replay rate is set too high, it is easy
to trigger servo alarms and damage the machine. It is recommended to gradually increase the replay rate
from low velocity.

ReplayPath( path [, rate] [, wobj/tool] );
Path, data type: path, type of drag and replay path, which is defined in the path list generated by drag

teaching.
Definition Rate, data type: double, replay percentage, range: 0.01-3.00. 0.01 means replay at 1% running rate when
dragging; 1.00 at 100% running rate; and 3.00 at 300% running rate.

wobj/tool, data type: tool/work object, to specify the end-effector for the replay command to be a tool or
work object. During the replay, the robot will change the replay control parameters according to the tool
of the corresponding device to improve the operating stability

Example 1

Example ReplayPath(path, 1, tooll);

Use the original running rate to record and replay.

15.4.6 10 commands
15.4.6.1 SetDO
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It is used to set the value of a digital output signal. If the command is performed after the motion

Explanation command, it will not interrupt the turning zone and be triggered at the end of the motion command
trajectory or at the starting point of the turning zone. See Example 2 for specific usage.
SetDO(DoName, Value );
Definition DoName, data type: signaldo, to determine the name of the DO signal that needs to change state, which
must be a variable that has already been defined in the input/output interface.
Value, data type: bool, the target state of the DO signal, and only true and false are available.
Example 1
SetDO(do2, true);
The digital output point corresponding to do2 is set at a high level.
Example 2
Scenario 1: IO commands between two motion commands with turning zones is adopted
MoveL(p1,v1000, z50, tool0);
SetDO(do2, true);
MoveL(p2,v1000, z50, tool0);
At this point, the SetDO command is triggered at the starting point of the turning zone from p1 to p2.
Example Scenario 2: There are no longer motion commands after using the IO command with the turn area motion

command

MoveL (p1,v1000, z50, tool0);

SetDO (do2, true);

............................... (There are no subsequent motion commands or commands to interrupt the turning
zone)

At this point, the SetDO command is triggered to execute after the motion command reaches p1.

Scenario 3: Motion command does not include the turning zone

MoveL (p1,v1000, fine, tool0);

SetDO (do2, true);

................................ (Regardless of subsequent commands)

At this point, the SetDO command is triggered to execute after the motion command reaches pl.

15.4.6.2 SetAlIDO

It is used to set the value of all digital output signals. If the command is performed after the motion

Explanation command, it will not interrupt the turning zone and be triggered at the end of the motion command
trajectory or at the starting point of the turning zone. See Example 2 of SetDO for specific usage.
Definition SetAlIDO(Value ); _ _
Value, data type: bool, the target state of the DO signal, and only true and false are available.
Example 1
Example SetAlIDO (true);

Set all digital output voltages to a high level, except DO bound with system function.

15.4.6.3 SetGO

It is used to set the value of a group. If the command is performed after the motion command, it will not

Explanation interrupt the turning zone and be triggered at the end of the motion command trajectory or at the starting

point of the turning zone. See Example 2 of SetDO for specific usage.
SetGO(GoName, Value );
GoName, data type: signalgo, to determine the name of the go signal that needs to change value, which

Definition must be a variable that has already been defined in the input/output interface.
Value, data type: int, the target value of go signal. Note: The maximum supported value is 2, 147, 483,
648 (2°1).
Example 1

Example SetGO (go3, 8);

Set the value of a set of physical ports corresponding to go3 as 8.

15.4.6.4 SetAO

Explanation

It is used to set the value of an analog output signal. If the command is performed after the motion
command, it will not interrupt the turning zone and be triggered at the end of the motion command
trajectory or at the starting point of the turning zone. See Example 2 of SetDO for specific usage.

Definition

SetAO(AoName, Value );

AoName, data type: signalao, to determine the name of the ao signal that needs to change value, which
must be a variable that has already been defined in the input/output interface.

Value, data type: double, the target value of the ao signal.

Example

Example 1
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SetAO (a03, 5.123);
Set the value of a set of physical ports corresponding to ao3 as 5.123.

15.4.6.5 SetVDI

Explanation Set the value of the digital input signal for a virtual 10 device.

SetVDI(VDIName, Value);
VDIName, data type: signaldi, specifying the name of VDI (Virtual Digital Input) whose state should be

Definition
changed.
Value, data type: bool, the target state of the VDI signal, and only true and false are available.
Example 1:

Example SetVDI(VDI 0, true);

Set the digital output port of the virtual 10 device corresponding to VDI 0 to a high level.

15.4.6.6 PulseDO

It is used to generate a pulse of the DO signal. If the command is performed after the motion command, it
Explanation will not interrupt the turning zone and be triggered at the end of the motion command trajectory or at the
starting point of the turning zone. See Example 2 of SetDO for specific usage.

PulseDO ([\High,] [length,] signal);

[\High], when the command is executed, regardless of the current state, the signal state is always set to
Definition high (1).

[length], to specify pulse length: 0.001-2000s. Default to 0.2s when missing. Data type:double or int
signal, the signal to generate the pulse. Data type:signaldo

If SetDO/SetGO is executed during PulseDO, PulseDO will be invalid and SetDO/SetGO will be

Altention executed.
15.4.6.7 PulseVDI
Explanation It is used to generate a pulse on the digital input signal of virtual IO devices.

PulseVDI(]\High,] [length,] signal_name);

[\High], when the command is executed, regardless of the current state, the signal state is always set to
Definition high (1).

[length], to specify pulse length: 0.001-2000s, default to 0.2s when missing, data type: double or int.
signal_name, the signal to generate the pulse, data type: signaldi.

Example 1:
SetVDI(VDI 0, false);

Example PulseVDI(High, 2, VDI 0);
The digital output port of the virtual IO device corresponding to VDI_0 will generate a high-level pulse
lasting for 2s.

15.4.6.8 PulseReg

It is used to specify a register to generate a pulse signal for a specified time and restore the initial value of
the register after the end of the time. If this command is performed after the motion command, it will not

Explanation interrupt the turning zone but will be triggered at the end of the motion instruction trajectory or at the
starting point of the turning zone. See Example 2 of SetDO for specific usage.
PulseReg (Register, Value, Time);
Definition Register, name of the register to generate the pulse signal, data type: Bit/Bool register

Value, to specify the value of the pulse signal, data type: Bool.
Time, the duration of the pulse signal in seconds, with a limit range of [0.001, 10.0]. Data type: double

If WriteRegByName or register equal assignment is executed during PulseReg, the valid value of the
Attention register will take effect depending on the last executed command. But the initial value before executing
PulseReg will be restored after the time period specified by PulseReg ends.

15.4.7 Singularity avoidance command
15.4.7.1 SingArealockAxis4

Explanation This command indicates the use of locking the 4-axis method to avoid robot wrist singularities.

SingAreaL ockAxis4(on/off );

SingAreal.ockAxis4 on indicates the enabling of the 4-axis locking to avoid wrist singularity function. It
should be noted that this function can only be enabled when the 4-axis of the robot is at 0° or £180°. It is
necessary to ensure that the 4-axis is at the target point of the previous motion command of
Definition SingAreal.ockAxis4 on or that the 4-axis of the robot is already at the above angle to ensure normal
program operation, otherwise, an error will be reported.

Off, the function is turned off.

Note: The Cartesian motion command between SingArealockAxis4 on and SingArealockAxis4 off
adopts a special interpolation method for its pose, without changing the motion angle of the 4-axis. Any
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motion command attempting to change the 4-axis angle will cause an error. At the same time, this
command is designed as a blocking command, which will interrupt the turning zone between the front and
rear motion commands of SingAreal.ockAxis4.

The current version is applicable to industrial standard six-axis series (XB, NB models) and collaborative
xMateCR, xMateSR series (excluding 5-axis models).

This command is not supported when full DH compensation is enabled.

Example 1

MoveAbsJ(p1,v1000, z50, tool0);

SingArealockAxis4(on);

MoveL(p2,v1000, z50, tool0);

MoveL(p3,v1000, z50, tool0);

Example SingAreaLockAxis4(off);

MoveL(p5, v1000, z50, tool0);

Point position pl needs to ensure that the 4-axis angle is 0° or +180°. When running to
SingArealockAxis4, the 4-axis locking for wrist singularity avoidance function is enabled. The MoveL
p2 and MoveL p3 will adopt the special interpolation method for their poses to maintain the 4-axis angle
unchanged. SingAreal.ockAxis4 off indicates to close the function.

15.4.7.2 SingAreaJointWay

It indicates the use of joint space trajectory interpolation to avoid singularities in Cartesian commands.
The Cartesian motion command between SingArealJointWay on and SingAreaJointWay off will be
automatically detected by the control system for any singularity. If the trajectory does not contain
singularities, it will move in the same way as a normal trajectory. If it contains singularities, it will move
in a unique pattern specific to the mode. See below for details:

/i/l/ &
PO
zone Psingular P,
Explanation ///’__°/./ zone
PO PcutZ
Pcutl

As shown in the above figure, for the Cartesian trajectory POP1 with singularities, the control system
detects the singularity Psingular and adds two points, Pcutl and Pcut2, around the singularity Psingular, to
the original trajectory. The original trajectory is divided into three parts: POPcutl, PcutlPcut2, and
Pcut2P1. Among them, POPcutl and Pcut2P1 are still in the original Cartesian trajectory, but PcutlPcut2
uses a joint space trajectory (MoveAbsJ) instead of the original trajectory, so that it can traverse the
singularity. The three trajectory segments are smoothly transitioned using a turning zone, and the turning
radius of the turning zone can be set, which is the zone parameter in the command.

The motion of robot near singularities usually involves a large range of joint angles, so when using this
command, it is necessary to confirm whether the robot's motion trajectory meets the requirements.

Note: The current version is applicable to industrial standard six-axis series (XB, NB models).

SingAreaJointWay(on/off, zone);

on/off, to indicate that the joint interpolating singularity is enabled or disabled.

Zone, to indicate the radius of the turning zone for the three trajectory segments POPcutl, Pcut1Pcut2, and
Pcut2P1 after cutting, as shown in the above figure, referring to the definition of the turning zone.

Definition

Example 1

MoveAbsJ(p1,v1000, z50, tool0);

SingArealointWay(on, 50);

MoveL(p2,v1000, z50, tool0);

MoveL(p3,v1000, z50, tool0);

Example SingArealointWay(off);

MoveL(p5, v1000, z50, tool0);

In the above commands, SingAreaJointWay on, 50 enables singularity avoidance and specifies an internal
turning radius of 50 mm for singularity avoidance. SingAreaJointWay off disables singularity avoidance,
and the motion commands in between will use the method of joint interpolating singularity avoidance for
motion.

15.4.7.3 SingAreaWrist

This command indicates using sacrifice orientation to avoid singularities in Cartesian commands.
Explanation The Cartesian motion commands between SingAreaWrist on and SingAreaWrist off both use sacrifice
orientation to move. In this case, the robot tool follows the correct and precise trajectory motion, but the
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shape of the robot's wrist will be altered. When the singularity is not traversed, the above situation will
also occur.

The robot uses sacrifice orientation to move, and the wrist orientation of the robot may have a large range
of motion. Therefore, when using this command, it is necessary to confirm whether the robot's motion
trajectory meets the requirements.

Note:

The current version is applicable to industrial standard six-axis series (XB, NB models) and collaborative
xMateCR, xMateSR series.

SingAreaWrist(on/off, limit);
Definition on/off, to indicate that the sacrifice orientation for singularity avoidance is enabled or disabled.
Limit, the value in degrees that represents the maximum allowable sacrifice orientation.

Example 1

MoveAbsJ (p1,v1000, z50, tool0);

SingAreawrist (on, 30);

MoveL (p2,v1000, z50, tool0);

MoveL (p3,v1000, z50, tool0);

SingAreaWrist off;

MoveL (p4,v1000, z50, tool0);

In the above commands, SingAreaWrist on, 30 enables singularity avoidance and specifies the maximum
sacrifice orientation of 30 degrees for singularity avoidance. SingAreaWrist off disables singularity
avoidance, and the motion commands in between will use the method of singularity avoidance for motion.
Please note that the turning zone between pl and p2 and between p2 and p3 can be generated normally,
while the turning zone between p3 and p4 cannot be generated.

Example

It can only be used for linear motion, not for curved motion.

When using the sacrifice orientation for singularity avoidance function, the teaching point will be changed
when it is within the singularity range. The wrist orientation during motion may sometimes differ from the
Attention taught orientation, not only at the teaching points where singularities are traversed, but also potentially at
subsequent teaching points.

The motion of the orientation near the singularity may differ between single-step motion and continuous
motion.

15.4.8 Advanced planning command
15.4.8.1 RelTool

It is used to translate or rotate the spatial position in the tool frame as specified by the current command.
Explanation Main difference from Offs: Offs is the offset along the work object frame, and RelTool is the offset along
the tool frame.

Return value, data type: robtarget, to return the new pose after the offset.

RelTool (Point, XOffset, YOffset, ZOffset, Rx, Ry, Rz)

Point, data type: robtarget, the point to be offset, or the initial point of the offset command.
XOffset, data type: double, offset in the x-direction of the tool frame.

Definition YOffset, data type: double, offset in the y-direction of the tool frame.

ZOffset, data type: double, offset in the z-direction of the tool frame.

Rx, data type: double, the rotation angle around the x-axis of the tool frame.

Ry, data type: double, the rotation angle around the y-axis of the tool frame.

Rz, data type: double, the rotation angle around the y-axis of the tool frame.

Example 1

p2=RelTool (p1,100,0,30,20,0,0)

Offset pl by 100 mm along the x-direction, 0 mm in the y-direction, and 30 mm in the z-direction of the
tool frame. After it rotates 20 degrees around the x-axis, the new target point position is assigned to p2.
Example 2

MoveL (RelTool (p1,100,0,30,20,0,0), v4000, fine, tool2, wobj4)

RelTool is used along with the Move command. Offset pl by 100 mm in the x-direction, 0 mm in the y-
direction, and 30 mm in the z-direction on the tool2 frame, and then rotate 20 degrees around the x-axis.

Example

The 5-axis models of the xMate CR series may have many unreachable points when using the RelTool
command due to the lack of one orientation DOF. It is necessary to determine the offset based on the
characteristics of reachable orientations (e.g. translation of points is usually reachable where the flange
remains parallel to the base).

Attention

15.4.8.2 Offs

The position offset function, which is used to offset a point in the work object frame specified in the
Explanation current command by a distance and return the position value of a new point. The translation offset is
represented by X, y, and z, and the orientation rotation offset is represented by Rx, Ry, and Rz.

Return value, data type: robtarget, the new pose after the offset.

Definition Offs (Point, XOffset, YOffset, ZOffset [, Rx, Ry, Rz] )
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Point, data type: robtarget, the point to be offset, or the initial point of the offset command.
XOffset, data type: double, offset in the x-direction of the work object frame.

YOffset, data type: double, offset in the y-direction of the work object frame.

ZOffset, data type: double, offset in the z-direction of the work object frame.

Rx, data type: double, the rotation angle around the x-axis of the work object frame.

Ry, data type: double, the rotation angle around the y-axis of the work object frame.

Rz, data type: double, the rotation angle around the z-axis of the work object frame.

Example

Example 1

p11=Offs(p10, 100, 200, 300);

Have the point p10 offset 100 mm in the x-direction, offset 200 mm in the y-direction, offset 300 mm in
the z-direction of the work object frame, and assign the position of the new target point to p11.

Attention

This command does not support auxiliary programming for the moment.

15.4.8.3 ConfL

Explanation

After the command is enabled, the following two items are checked:

1. Check whether the actual joint angle (i.e., cf1—7) reached through the Cartesian path is largely
different from the teaching of the target point. If the difference is too large, the log will display the
prompt, and the user consider whether to reach the target point in such a way.

2. Check whether the actual joint configuration (i.e., cfx value) reached through the Cartesian path is
consistent with the teaching of the target point, and if not, an error will be reported and the
movement will stop.

Example

Example 1

ConfL(on);;

MoveL (p1,v1000 ....);

//1f the J6 angle at the P1 teaching position is -5°, the J6 angle may be 355° after the Movel command is
executed (the difference between the two is +-360°, that is, they are the same position). At this time, the
log will prompt "The difference between the actual point of the turning angle and the set point is too
large", but the movement will not stop.

ConfL(ofY);

MoveL (p1,v1000 ....);

//After the conf check of the Cartesian path is disabled, the robot can move to P1, but the cf1—7 and cfx
values of confdata for the actual point and teaching point are not checked.

Attention

1. The ConfL command corresponds to Cartesian motion commands such as MoveL and MoveC,
without impact on the MoveJ and MoveAbsj, or the conf setting of "Move to".

2. In the case of executing Cartesian motion commands such as linear motion and circular motion, the
robot moves towards the target point with the pose most similar to that in the starting point. At this
point, the angle of the target point will be automatically selected, so the actual turning angle of the
robot at the target point will be different from the angle at the teaching position in some cases. When
the command is enabled, a prompt is given for this situation.

15.4.8.4 Conf]

Explanation

The Cartesian frame corresponds to a set of conf parameters (cf1—7, cfx). The conf data corresponding to
the Cartesian coordinate points manually changed or written by the user may be incorrect, which makes it
impossible for the controller to resolve the path of the target point. But in some scenarios, the user cares
only about the robot's TCP position rather than the orientation. In this case, Conf] Off can be used to
remove conf limitations of the point and the controller can try to calculate the inverse kinematics closest
to the starting point of the path (the calculation may fail, resulting in a failure of the motion command).
Users can read the introduction to confdata for details of conf.

Example

Example 1

pl.trans.x=....;

Movel (p1,v1000 ....);

//Only the frame is modified, not the confdata parameters. This command is likely to cause the execution
to fail.

ConfJ(Off);
Movel (p1,v1000 ....);
//After the conf check is disabled, the robot can move to P1, but the orientation is uncertain.

Attention

The Conf] command corresponds to MovelJ, without impact on the other motion commands, or the conf
setting of "Move to".

15.4.8.5 Conf

Explanation

Effect of unified ConfL and ConfJ on/off:
Conf on: equivalent to ConfL on and ConfJ on
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Conf off: equivalent to ConfL off and ConfJ off

Example

Example 1

Conf{on);

MoveL (p0, v1000 ...);

Movel (p1,v1000 ....);

//Effect equivalent to the following commands:
ConfL (on);

Conf] (on);

MoveL (p0, v1000 ...);

Movel (p1,v1000 ....);

15.4.8.6 VelSet

Explanation

The VelSet command allows for adjusting maximum motion speed for smoother motion when the robot is
handling fragile objects. Instead of being constant, the maximum velocity of each joint keeps changing
with load, body orientation, and other factors when the robot is moving. The VelSet command scales the
maximum velocity capability curve for a specific task path, and the scaled maximum velocity capability
curve is also a changing curve.

Definition

VelSet (gain);
gain, data type: int, the maximum velocity capacity is specified in percentage, ranging from 1% to 100%,
where 100% means the maximum acceleration. The robot reports an error when going over the limit.

Example

Example 1
VelSet (50);
Set the maximum velocity capability to half of the robot's default maximum velocity.

Attention

1. The VelSet command only affects the motion commands of the corresponding RL project, instead of
JOG, move to, rapid motion, and other non-project functions.

2. The VelSet function will interrupt the turning zone. Please do not insert VelSet commands between the
motion commands that require a turning zone.

3. The difference between the VelSet command and the program running rate adjustment slide: the
program running rate adjustment slide modifies the user's expected velocity, for example, motion
command V4000, under 50% slide control, equals a user's expected velocity of V2000. But if the robot is
at its limits, the actual maximum velocity of this motion command is only V1000, then the actual motion
velocity of the robot does not change regardless of whether the velocity slide is at 50% or 100% because
both V2000 and V4000 are above V1000. Changing the expected velocity during this range will not
impact the actual execution velocity; on the contrary, VelSet 50 does not change the user's expected
velocity but reduces the actual maximum velocity of the motion command by 50% during the motion
planning process. Under the same motion command, the actual motion velocity of the robot will be cut to
half from V1000 to V500. The user should identify the difference between these two functions.

4. Speed automatically reverts to the default (100%) during the following operations:

®  RL program is reset manually (PP to Main)

® A new RL program is loaded

15.4.8.7 AccSet

Explanation

The AccSet command allows for adjusting acceleration for smoother movement when the robot is
handling fragile objects.

Definition

AccSet (acc, ramp);

Acc, data type: int, the acceleration is specified as a percentage of the system preset value, ranging from
30% to 100%, where 100% means the maximum acceleration, beyond which the robot will stop and report
an error.

Ramp, data type: int, the Jerk is specified as a percentage of the system preset value, ranging from 30% to
100%, where 100% means the maximum jerk, beyond which the robot will report an error.

Example

Example 1
AccSet (50, 50);
Acceleration and jerk are set to half of the default.

Attention

Acceleration automatically reverts to the default (100%) during the following operations:
®  RL program is reset manually (PP to Main)
® A new RL program is loaded

15.4.8.8 BreakLookAhead

Explanation

This command informs the control system to cancel the lookahead and force the cancellation of the
turning zone between the previous motion command and the next motion command. The robot TCP will
move to the target point position of the previous motion command and then move to the next point
without the turning zone. The program pointer will also wait for the TCP to move to the target point
position of the previous motion command before continuing the lookahead scan.
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Definition

The command includes no parameters and no return value

Example

Example 1

MoveL(p1,v1000, z50, tool0);

BreakLookAhead

MoveL(p2,v1000, z50, tool0);

MoveL(p3,v1000, z50, tool0);

1) The turning zone of point P1 is set to z50. Because of the BreaklL.ookAhead command, the lookahead
and the turning zone will be canceled, and the robot TCP will move exactly to point P1 and then to P2.
There is no BreakLookAhead command between P2 and P3, so the robot will look ahead at P2 and pass
the z50 turning zone before moving to P3.

2) The BreakLookAhead command has the same effect as the wait 0 command.

15.4.8.9 GetRobotMaxLoad

Explanation It is used to get the maximum load value of the current robot model.
Definition Ret= GetRobotMaxLoadO; .
Ret, return value, data type: int, maximum payload
int maxload = GetRobotMaxLoad();
Example print(maxload);

With xMate 7 as an example, return 7.

15.4.8.10 GetRobotState

Explanation

It is used to get the current operating state of the control system. Use the 4-byte bit information to
represent the state of the control system, including fault, emergency stop, safety gate, operation mode,
servo mode, and motion state, as shown in following table.

Definition

Ret = GetRobotState();
Ret, return value, data type: byte array, use four-byte types to represent the robot state.

Example

Example 1

byte st[4] = GetRobotState();

print(st);

Return {0, 5, 0, 0}. According to the table, the current state is: no fault, motor powered on, automatic
mode, robot motion state, servo is in position mode.

S/N State bits Meaning

1 Byte[1].bit[1] 1: Control system is not authorized

2 Byte[1].bit[2] 1: Control system recoverable faults

3 Byte[1].bit[3] 1: Control system fatal error

4 Byte[1].bit[4] 1: Servo system failure

5 Byte[1].bit[5] 1: Servo system fatal failure

6 Byte[1].bit[6] 1: Emergency stop

7 Byte[1].bit[7] 1: Safety gate stop

8 Byte[1].bit[8] Reserved

9 Byte[2].bit[1] Power-on state, 0: motor is not powered on; 1: motor is
powered on

10 Byte[2].bit[2] Robot motion state, 0: idle; 1: in motion

11 Byte[2].bit[3] Operation mode, 0: manual mode; 1: automatic mode

12 Byte[2].bit[4] Servo mode, 0: position mode; 1: torque mode

13 Byte[2].bit[5] Reserved

14 Byte[2].bit[6] Reserved

15 Byte[2].bit[7] Reserved

16 Byte[2].bit[8] Reserved

17 Byte[3] Reserved

18 Byte[4] Reserved

15.4.8.11 AutolgnoreZone

Explanation It is used to specify whether to allow the control system to automatically ignore the turning zone.
AutolgnoreZone (true/false);
. true: Allow the control system to automatically ignore the turning zone (This is also the default state of
Definition
the control system);
false: Do not allow the control system to automatically ignore the turning zone
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MoveL p3,v1000,z50,tool0
MoveL p4,v1000,fine,tool0 Ps

As shown above: The robot runs two MoveL commands with a z50 turning zone in between. During the
motion, the robot needs lookahead from its current position for smooth and safe motion. For example,
when the robot moves to p0, it looks ahead to P1. In this process, the control system pre-processes the
information between p0 and p1.

As the robot moves forward, the lookahead end point also moves forward. At a certain point, the
lookahead end point pl coincides with p2, the start point of the turning zone. If the control system has
received the second motion command, it can generate a turning zone properly and control the robot to
move along the predetermined trajectory; if the control system fails to receive the second motion
command, it cannot generate the turning zone, and it will process the turning zone according to the
AutolgnoreZone command status. See below for the logic:

AutolgnoreZone true: Instead of waiting for the second motion command, the control system will cancel
the turning zone and control the robot to move directly toward P3.

AutolgnoreZone false: The control system will wait for the second motion command, during which the
robot will slow down until the turning zone trajectory is generated. If the robot fails to receive the second
motion command when reaching P2, the robot will stop moving and report an error through HMI.

The failure of the robot to receive the second motion command timely is often a result of too many non-
motion commands between two motion commands, e.g.:

MoveL p3,v1000,z50,tool0

For(int i from 1 to 10000)
printf("i = %d\n", 1)

endfor

MoveL p4,v1000,fine,tool0

Many print commands are added between two motion commands, and it takes a long time for the control
system to receive the second motion command after the first one is processed.

Example

Example 1

AutolgnoreZone(true);

MoveL(p3,v1000, z50, tool0);

MoveL(p4,v1000, fine, tool0);

Allow the control system to automatically ignore the turning zone

Example 2

AutolgnoreZone(false);

MoveL(p3,v1000, z50, tool0);

MoveL(p4,v1000, fine, tool0);

Do not allow the control system to automatically ignore the turning zone

15.4.8.12 MotionWaitAtFinePoint true/false

Explanation

When the robot is stationary and the user clicks Start, the control system will look ahead a certain distance
according to the lookahead parameter before starting the robot. This command sets whether the robot
starts moving immediately when the lookahead coincides with a fine point.

Fine point: the target point without a turning zone, i.e. a target point with the turning zone parameter set to
fine.

Remark: This command is not displayed in auxiliary programming

Definition

MotionWaitAtFinePoint(true/false);

MotionWaitAtFinePoint true: The control system controls the start of the robot strictly according to the
lookahead parameters. The robot only starts to move when the lookahead distance reaches the set value of
the lookahead parameter or the lookahead of all motion commands is completed. In this state, the control
system can guarantee the set lookahead distance.

MotionWaitAtFinePoint false: The control system does not strictly follow the lookahead parameters, and
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the robot starts moving immediately when the lookahead coincides with the fine point. In this state, the
robot can still start smoothly when the program logic gets extremely complicated, but the lookahead
distance cannot be guaranteed.

Default: MotionWaitAtFinePoint false

Example

Example 1

MotionWaitAtFinePoint(true);

MoveL(p1,v1000, fine, tool0);

MoveL(p2,v1000, fine, tool0);

MoveL(p13v1000, fine, tool0);

MoveL(p1,41000, fine, tool0);

MoveL(p1,51000, fine, tool0);

When the control system looks ahead to p1, it does not start the robot immediately, but checks whether the
current lookahead distance has reached the set length before deciding whether to start the robot.

Example 2

MotionWaitAtFinePoint(false);

MoveL(p1,v1000, fine, tool0);

MoveL(p2,v1000, fine, tool0);

MoveL (p3,v1000, fine, tool0);

MoveL (p4,v1000, fine, tool0);

MoveL (p5, v1000, fine, tool0);

When the control system looks ahead to p1, it immediately starts the robot, instead of checking whether
the current lookahead distance has reached the set length.

15.4.8.13 IgnoreOverride

Explanation

In scenarios where welding, gluing, and other processes have strict requirements for the motion speed
along the path, the command is developed with the hope of the motion speed of the process section not
being affected by the global speed. This command can temporarily block the influence of the rate slider on
motion commands, so that a specific segment of motion commands and trajectories is not affected by the
global speed.

This command supports performance in both automatic and manual modes. In manual mode, the motion
speed is limited by v250. If the speed exceeds v250, it moves at v250. In automatic mode, it moves at the
desired speed.

Definition

IgnoreOverride(On/Off);
IgnoreOverride On indicates that subsequent motion commands are not affected by the rate slider, and
IgnoreOverride Off has the opposite effect.

Example

Example 1

Movel (pl,v1000 ....);//Affected by slider speed
IgnoreOverride(On);

Movel (p2,v1000 ....);//Unaffected by slider speed
Movel (p3,v1000 ....);//Unaffected by slider speed
IgnoreOverride(Off);

Movel (p4,v1000 ....);//Affected by slider speed

Example 2 (manual mode)

IgnoreOverride(On);

Movel (p2,v1000 ....);//Unaffected by slider speed and moving at the speed of v250
Movel (p3,v100 ....);//Unaffected by slider speed and moving at the speed of v100
IgnoreOverride(Off);

Example 3 (automatic mode)

IgnoreOverride(On);

Movel (p2,v1000 ....);//Unaffected by slider speed and moving at the speed of v1000
Movel (p3,v100 ....);//Unaffected by slider speed and moving at the speed of v100
IgnoreOverride(OfY);

Attention

Affected motion commands: MoveAbsJ, Movel, Movel, MoveC, MoveCF, MoveT, SearchL, SearchC,
TrigL, TrigC, and TrigJ.

The command is not immediately executed and does not interrupt the turning zone.

It can only be used in motion tasks and cannot be used in Inzone; otherwise, an error will be reported.

15.4.8.14 SpeedRefresh

Explanation It is used to override the speed value in the current motion program task.
SpeedRefresh(override);
Definition override, data type: int, value range: [1%, 100%], if the speed override value exceeds the limit range, the
robot will report an error.
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Example

Example 1
SpeedRefresh(70);
It indicates the current speed override value is set to 70%

Attention

1. When executing pptomain, pptofunc, cursor movement, reloading the project, or entering/exiting
demo mode, the speed value set through SpeedRefresh will be cleared and restored to the program
running speed set on the teach pendant interface.

Priority note: If a speed value is set through SpeedRefresh, the speed specified by this command
shall prevail; if the robot's operating speed is manually adjusted after the SpeedRefresh command is
executed (e.g., by dragging the speed slider on the teach pendant), the manually adjusted speed shall
prevail thereafter.

The SpeedRefresh command takes effect in turning zones.

The SpeedRefresh command can set a speed value that exceeds the maximum program speed limit in
manual mode or the initial maximum program speed in automatic mode. Use this command with
caution. (When running an RL program in Automatic mode, if pause is clicked and switched to
manual mode, then the "Run" button is clicked to continue execution, the program running speed at
this time will take the smaller value between the "program speed limit in manual mode" and the
"speed value set through SpeedRefresh")

The speed override value set through SpeedRefresh will not be immediately completed, since there
will be a certain time lag between issuing commands and the speed impact on the physical robotic
arm.

15.4.8.15 CSpeedOverride

Explanation

It indicates the current speed override value that users read

Definition

Ret = CSpeedOverride();
Ret Data type: int The value range is 1%—100% of the speed override value

Example

Example 1

int override = CSpeedOverride();

print(override);

If the current speed override value is 70%, it will return to 70

15.4.8.16 SetRobotJointsMaxAcc

Explanation

It is used to dynamically modify the maximum acceleration of the robot joint. When the robot needs to
magnify the maximum acceleration of the joint to raise the takt and increase the robot's motion speed, the
maximum acceleration of each joint can be set by this command. The effect of this command is consistent
with the "maximum joint acceleration" under the motion parameters set on HMI, and this command is
available for a specific motion.

Definition

SetRobotJointsMaxAcc(jointvall, jointval2, jointval3, jointval4, jointvalS, jointval6, jointval7 );
jointvall—7, data type: double/int, maximum acceleration of the joint, unit: °/s.

Example

Example 1
SetRobotJointsMaxAcc (80000.0, 70000.0, 70000.0, 150000.0, 150000.0, 20000.0, 20000.0);

Attention

When there is a turning zone between the two motion commands, the turning zone is generated according
to the constraints of the smaller one between the maximum joint accelerations.

15.4.8.17 SetRobotJointsMaxJerk

Explanation

It is used to dynamically modify the maximum jerk of the robot joint. When the robot needs to magnify
the maximum jerk of the joint to raise the takt and increase the robot's motion speed, the maximum jerk of
each joint can be set by this command. The effect of this command is consistent with the "maximum joint
jerk" under the motion parameters set on HMI, and this command is available for a specific motion.

Definition

SetRobotJointsMaxJerk(jointvall, jointval2, jointval3, jointval4, jointvalS, jointval6, jointval7 );
jointvall—7, data type: double/int, maximum jerk of the joint, unit: °/s*.

Example

Example 1
SetRobotJointsMaxJerk (30000.0, 27000.0, 27000.0, 50000.0, 40000.0, 60000.0, 60000.0);

Attention

When there is a turning zone between two trajectory segments, the turning zone is generated according to
the constraints of the smaller one between the maximum joint accelerations;

15.4.8.18 ResetRobotJointsMaxAcc

It is used to restore the maximum axis acceleration to the default value, and is used in conjunction with

Explanation the command SetRobotJointsMaxAcc. After it takes effect, the effects of the above command will be
cleared.
Definition ResetRobotJointsMaxAcc();
No parameters.
Example Example 1

ResetRobotJointsMaxAcc();
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15.4.8.19 ResetRobotJointsMaxJerk

It is used to restore the maximum axis jerk to the default value, and is used in conjunction with the

Explanation command SetRobotJointsMaxJerk. After it takes effect, the effects of the above command will be cleared.
. ResetRobotJointsMaxJerk();
Definition
No parameters.
Example Example 1

ResetRobotJointsMaxJerk ();

15.4.8.20 SetTransmissionOverloadParams

Explanation

It is used to dynamically modify the driving overload coefficient of the robot. When the robot needs to
magnify the driving overload coefficient of the joint properly to raise the takt and increase the robot's
motion speed, the driving overload coefficient of each joint can be set by this command. The effect of this
command is consistent with the "overload coefficient" under the body parameters set on HMI, and this
command is available for a specific motion.

Definition

SetTransmissionOverloadParams (jointvall, jointval2, jointval3, jointval4, jointval5, jointval6,
jointval7);
jointvall—7, data type: double/int, driving overload coefficient of the joint.

Example

Example 1
SetTransmissionOverloadParams (0.95, 0.95, 0.95, 0.95, 1.5, 0.95, 1.0);

Attention

When there is a turning zone between two trajectory segments, the turning zone is generated according to
the constraints of the smaller one between the transmission overload coefficients;

15.4.8.21 ResetTransmissionOverloadParams

Used to restore the robot's transmission overload coefficient to its original value; to be used in conjunction

Explanation with the SetTransmissionOverloadParams command; the effect of this command is cleared after taking
effect;
Definition ReSetTransmissionOverloadParams();
No parameters.
Example 1
Example

ReSetTransmissionOverloadParams();

15.4.8.22 SetAccRampTime

It is used to set the acceleration ramp time, that is, the time it takes for the robot to increase its

Explanation acceleration from a minimum to a maximum. The smaller the value, the faster the robot accelerates, and
vice versa.
SetAccRampTime (ramptime);
Definition ramptime, data type: double/int, acceleration ramp time, range for industrial robots: [0.02, 0.5], range for
collaborative robots: [0.05, 1], in s;
Example Example 1

SetAccRampTime (0.15);

15.4.8.23 ResetAccRampTime

Explanation It is used to reset the acceleration ramp time, with the SetAccRampTime.
Definition ResetAccRampTime ();
No parameters;
Example 1
Example ResetAccRampTime();

15.4.8.24 SetVarValue

Explanation It is used to assign the variables in the turning zone, and the assignment is not triggered for lookahead.

SetVarValue(varl, var2);
Assign var2 to varl.

Definition varl: data type: byte, int, double, bool, and writable register variable with no function code bound.
var2: data type: byte, int, double, bool, IO variable, register variable, function return value, and
expression.

Example Example 1
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Starting Point of Turning Zone

p0

p2

//The robot is currently located in the p0.

MoveL(p1l);

SetVarValue(varl, var2); / Assign var2 to varl at the start point of the turning zone
MoveL(p2);

Attention

The implicit conversion occurs during the assignment.
int a=1;

double b=20.22;

SetVarValue(a, b);

For example, after the assignment, the variable a is 20.

15.4.8.25 SetStop

AccRampTime

It is used to set the acceleration ramp time during the final stop phase. For target points without a turning
zone, this is the time it takes for the robot to increase its acceleration from a minimum to 0 during the final

Explanation stop phase. The smaller the value, the faster the robot stops, and vice versa. If the acceleration ramp time
is greater than the acceleration ramp time during the final stop phase, the robot will use the longer
acceleration ramp time for stopping.

SetStopAccRampTime(ramptime);

Definition ramptime, data type: double/int, acceleration ramp time during the final stop phase, range: [0.01, 1], unit:
s.

Example Example 1

SetAccRampTime(0.15);

15.4.8.26 ResetSt

opAccRampTime

Explanation It is used to reset the acceleration ramp time during the final stop phase, with the SetStopAccRampTime.
Definition ResetStopAccRampTime();
No parameters;
Example Example 1

ResetStopAccRampTime();

15.4.8.27 MotionSupJointTrq

The motion supervision is used to adjust the maximum output torque of each joint in the RL program at

Explanation .
any time.
Definition MotionSupJointTrq (J1, J2, J3, J4, J5, J6, J7);
Example 1
Example

MotionSupJointTrq(50, 50, 70, 50, 60, 60, 50);

15.4.8.28 SetMax

MotionJerk

Set the value of the robot's underlying otgc jerk. The default value is 300. Increasing this value can

Explanation achieve faster start/stop effects. The value will be restored to default after pptomain;
Definition SetMaxMotionJerk(Num);
Num: Data type: int/double, greater than 100
Example Example 1

SetMaxMotionJerk(10000);

15.4.8.29 VibSuppression

Command to set the vibration suppression function switch. During Pptomain, the vibration suppression

Explanation function reverts to the state set in the HMI interface (see the vibration suppression function in the
Dynamic settings module in 9.8).
. VibSuppression(Type);
Definition Type, data type: keyword, on: turn on, off: turn off
Example VibSuppression(on);

MoveAbsJ(p1,v500, fine, tooll);
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MoveAbsJ(p2,v500, fine, tooll);
MoveAbsJ(p3,v500, fine, tooll);
VibSuppression(off);

MoveAbsJ(p4,v500, fine, tooll);

When executing the VibSuppression(on) command, the controller enables the vibration suppression
function. The movements at subsequent points pl—p3 will be affected by the vibration suppression
function, where robot vibrations during start/stop are suppressed, resulting in improved trajectory
accuracy. When executing the VibSuppression(off) command, the controller disables the vibration
suppression function.

15.4.8.30 MotionSup

Explanation

It is used to turn on and off Collision Detection.

Definition

MotionSup(type |, level, event]);

Type, data type: keyword, On: turn on, Off: turn off

Level, data type: int, the additional parameter for MotionSup On to modify the collision detection
sensitivity percentage, range: [1, 200]

Event, data type: string, the additional parameter for MotionSup On to set the behavior after collisions

® "softstop" indicates it stops compliantly

Example

Example 1

MotionSup(On);

/l... other commands

MotionSup(Off);

After enabling collision detection, users can execute other commands and turn off collision detection by
MotionSup Off after the completion of commands

Example 2

MotionSup(On, 200, “softstop”);

Users enable collision detection and set the detection sensitivity percentage to 200% and the behavior
triggered to a compliant stop after detecting a collision.

15.4.8.31 MotionSupPlus

MotionSupPlus (Motion Supervision Plus) is used to adjust the robot's joint collision detection sensitivity

Explanation in the RL program at any time.
Definition MotionSupPlus(x1, x2, x3, x4, x5, x6, x7);
x1 to x7, the collision detection sensitivity in % for joints 1-7, respectively.
Example 1
MotionSupPlus(5, 20, 7, 20, 6, 20, 5);
Indicates the sensitivity of the 7 joints to be 5, 20, 7, 20, 6, 20, 5, respectively.
Example

Note:

For 6-axis robots, 7 parameters should be set too, where the first 6 parameters correspond to joints 1-6.
This command is available for cobots and six-axis industrial robots, but not three- and four-axis industrial
robots.

15.4.8.32 MotionSupJointTrq

Explanation

MotionSupJointTrq (Motion Supervision Joint Torque) Motion supervision is used to adjust the driving
torque limits of robot joints at any time in the RL program.

Definition

MotionSupJointTrq(x1, x2, x3, x4, x5, x6, x7);
x1 to x7 indicates the driving torque limits of joint 1 to joint 7 respectively, in N.m.

Example

Example 1

MotionSupJointTrq (100, 91, 59, 14, 14, 14, 5);

It indicates that the driving torque limits of 7 joints are 100 N.m, 91 N.m, 59 N.m, 14 N.m, 14 N.m, 14
N.m, and 5 N.m, respectively.

Note:

For 6-axis robots, 7 parameters should be set too, where the first 6 parameters correspond to joints 1-6.
This command is available for cobots and six-axis industrial robots, but not three- and four-axis industrial
robots.

15.4.9 Motion record command
15.4.9.1 PathRecStart

Start recording the robot's path. It is a stop lookahead command.

Explanation After executing PathRecStart to initiate path recording, the supported motion types for recording include
MoveL, MovelJ, MoveAbsJ, MoveC, Trigl, TrigC, and Trig). During path recording, the execution of
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MoveC and TrigC commands cannot be interrupted; otherwise, the target points cannot be recorded. If
MoveC or TrigC commands are interrupted, an error will be reported and execution will stop.

Definition PathRecStart();
MoveL(p1,v1000, z50, tool0, wobj0);
PathRecStart();

Example MoveL(p2,v1000, z50, tool0, wobj0);

When lookahead reaches PathRecStart, it stops lookahead and waits for the motion before PathRecStart to
complete before executing PathRecStart. Motion commands after this command will be recorded.

15.4.9.2 PathRecStop

Explanation Stop recording the robot's path and clear the recorded path data. It is a stop lookahead command.
Definition PathRecStop();
MoveL(p1,v1000, z50, tool0, wobj0);
PathRecStop();
Example MoveL(p2,v1000, z50, tool0, wobj0);

When lookahead reaches PathRecStop, it stops lookahead and waits for the motion before PathRecStop to
complete before executing PathRecStop. After this command, path recording will cease and the recorded
path data will be cleared.

15.4.9.3 PathRecBwd

Explanation

Make the robot move backward along the recorded path. It is a stop lookahead motion command, and the
motion of PathRecBwd will not be recorded.

If there are commands that interrupt lookahead between motion instructions, when executing the recorded
path, the turning zone of the trajectory before the lookahead interrupting command will be set to z0.

After executing PathRecStart to initiate path recording, if an interrupt is triggered, the PathRecBwd
command in the interrupt must precede other motion commands; otherwise, an error will be reported and
execution will stop.

PathRecBwd cannot be interrupted. If an interrupt is triggered while executing PathRecBwd, an error will
be reported and execution will stop.

Definition

PathRecBwd();

Example

MoveAbsJ(j1, v1000, z50, tool weld);

PathRecStart();

MoveL(p1,v1000, z50, tool0, wobj0);

MoveAbsJ(j2, v1000, z50, tool weld);

PathRecBwd();

MoveL(p2,v1000, z50, tool0, wobj0);

Two motion commands are recorded after PathRecStart. When executing PathRecBwd, the robot will
perform path backtracking, moving from j2—p1—the robot's position when executing PathRecBwd (j1)

15.4.9.4 PathRecFwd

Explanation

Make the robot move backward to the position where PathRecBwd was executed. It is a stop lookahead
motion command, and the motion of PathRecFwd will not be recorded.

If there are commands that interrupt lookahead between motion instructions, when executing the recorded
path, the turning zone of the trajectory before the lookahead interrupting command will be set to z0.

After executing PathRecStart to initiate path recording, if an interrupt is triggered, the PathRecFwd
command in the interrupt must not be followed by any motion commands; otherwise, an error will be
reported and execution will stop.

PathRecFwd cannot be interrupted. If an interrupt is triggered while executing PathRecFwd, an error will
be reported and execution will stop.

Definition

PathRecFwd();

Example

MoveAbsJ(j1, v1000, z50, tool _weld);

PathRecStart();

MoveL(p1,v1000, z50, tool0, wobj0);

MoveAbsJ(j2, v1000, z50, tool weld);

PathRecBwd();

PathRecFwd();

When executing PathRecBwd, the robot performs path backtracking [j2->pl->robot's position when
executing PathRecBwd (j1)]. At this point the robot is at position j1. When executing PathRecFwd, the
robot will move from j1->p1->j2 back to position j2.

15.4.9.5 GetRecStartStatus

Explanation Get whether path recording is enabled. The return value is of bool type
Definition GetRecStartStatus();
bool b1l = GetRecStartStatus();
Example

Get whether path recording is enabled. true if enabled, false if disabled.
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15.4.10 Communication commands

In the RL program, the robot can communicate with external devices through both Ethernet and serial ports. A unified set of

15 RL Commands

commands is designed for resource management and data sending and receiving, which ensures consistent use experience.

Command set TCP client TCP server Serial port
OpenDev Y Y Y
SocketAccept N/A Y N/A
CloseDev Y Y Y
SendString Y Y Y
SendByte Y Y Y
ReadBit Y Y Y
ReadByte Y Y Y
ReadDouble Y Y N/A
ReadInt Y Y N/A
ReadString Y Y Y
GetSocketConn Y N/A N/A
GetSocketServer N/A Y N/A
GetBufSize N/A N/A Y
ClearBuffer Y Y Y

15.4.10.1 OpenDev

It is used to open a listening server, initiate a connection as a client, and open a serial port resource,
depending on the object indicated by the parameter.

When opening the SocketServer object, the robot will initiate resource and complete port binding and port
listening.

When opening the SocketConn object, the robot will act as a TCP client and try to connect to the external
server according to the preset ip and port.

When opening the serial port resource, the serial port will be initialized according to the window
parameters and communication conditions will be provided.

Explanation

OpenDev(name);

Definiti . . . . .
chnition name, data type: string, the name of the client object or server object or serial port resource.

Example 1
SocketConn scnn3 = {"192.168.0.200", 8090, "clt1", 2, "\n"};
Try
OpenDev("clt1") /I ' Try to connect to the remote server. If the connection is successful, the attr of
cltl will be modified to outgoing automatically.
string readstr = ReadString(30, "clt1");
..... // Logic processing of readstr
string sendstr = "hello server! ";
SendString(sendstr , "clt1"); //Use cltl's client connection to send data
/I A series of code
catch(ERROR e); // ERROR error type, including the file that generated the error, line number,
error code, and error content
/I A series of exception handling
Example Endtry
Example 2
SocketServer listenerl = {"192.168.0.200", 8090, "svrl"};
global pers bool exit = false;
try
OpenDev( "svrl"); //Bind port, listening port
while(exit != true)
SocketConn conn = SocketAccept( "svrl"); // Client connected via blocking receive
Endwhile
catch(ERROR e);
/I A series of exception handling
Endtry
If an error is reported, the control system will throw an exception and report the cause of the error. If the
exception is not caught by the try block, the control system will stop the program.

15.4.10.2 SocketAccept

It is used to block wait for client connections to arrive and complete client connection. This command is

Explanation only used when the robot is acting as a TCP server. This command is only used when the robot is acting
as a TCP server.
Definition Return value, data type: SocketConn, after an external device connects to the robot as a TCP client, the

338 xCore Control System User Manual



15 RL Commands

ROIKKALE

control system generates a communication object that is used by the RL program to control
communication read and write.

SocketConn conn = SocketAccept(name);

name, data type: string, the name of the SocketServer object that has been prepared and opened
successfully using OpenDev.

Example

Example 1
SocketServer listenerl = {"192.168.0.200", 8090, "svrl"};
global pers bool exit = false;
try
OpenDev( "svrl" ) //Bind port, listening port
while(exit != true)
SocketConn conn = SocketAccept( "svrl"); // Client connected via blocking receive
conn.name = "client1"; // Important! Give the communication connection a name, otherwise, it will
be difficult to read and write data by name
conn.suffix = "\n"; // Optional, set the packet terminator
Endwhile
catch(ERROR e)
/I A series of exception handling
Endtry
If an error is reported, the control system will throw an exception and report the cause of the error. If the
exception is not caught by the try block, the control system will stop the program.

Attention

®  The command will block the current task, so the correct way to use it is in multitasking. There is a
low-priority task continuously receiving and generating the communication connection object
SocketConn independently.

®  The command returns a connection operation object and has the ip and port information of the client
connection, which can be used by other parts of the program. The returned connection object is a
SocketConn structure with a name randomly assigned by the system. After getting the connection
object, please change the name of the connection object to avoid connection loss.

®  The server supports multiple connections.

15.4.10.3 CloseDev

Explanation

It is used to close the resource, which can be used to close the TCP communication connection, TCP
listening server, or serial port resource.

Definition

CloseDev(name);
name, data type: string, SocketConn connection, listening server SocketServer object, or serial port
resource used for communication.

Example

Example 1
SocketConn scnn3 = {"192.168.0.200", 8090, "clt1", 2, "\n"};
Try
OpenDev("clt1");
string readstr = ReadString(30, "clt1");
..... // Logic processing of readstr
string sendstr = "hello server! ";
SendString (sendstr, "cltl");  //Use cltl's client connection to send data
/I A series of code
catch(ERROR e);
/I A series of exception handling
endtry
CloseDev("clt"); //Close the socket client at last, regardless of whether an error occurs.

Example 2
SocketServer listenerl = {"192.168.0.200", 8090, "svrl"};
global pers bool exit = false;
try
OpenDev( "svrl"); //Bind port, listening port
while(exit != true)
SocketConn conn = SocketAccept( "svrl"); // Client connected via blocking receive
conn.name = "client1"; // Important! Give the communication connection a name, otherwise, it will be
difficult to read and write data by name
conn.suffix = "\n"; // Optional, set the packet terminator

Endwhile
catch(ERROR e)
/I A series of exception handling
Endtry;
CloseDev("clientl");  //Close communication with external TCP client. Important!
CloseDev("svrl"); //Close the listening server
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In Example 2, there are two network objects, and you must close the communication connection first and
then the server object, otherwise it will generate a state of incomplete resource release (TCP TIME_WAIT
state).

If the robot has established multiple communication connections with external devices when it acts as a
server, you need to close these communication connections in order before closing the server.

In the case of incomplete resource release, the control system needs to be restarted. However, there is no
need to worry too much, as there is redundancy in the number of resources allowed in the control system;
this ensures the program runs properly after a small number of resources are occupied. However, it is
necessary to avoid a large number of resources being occupied due to incorrect use.

15.4.10.4 SendString

Explanation

It is used to send a string outwards. It can be sent through the network or serial port, depending on the
hardware resource represented by the identifier in the parameter.

Definition

SendString(StringData, name);

StringData, data type: string, the string data to be sent.

name, data type: string, the name of the hardware resource used to send the data. It can be the SocketConn
object with an established TCP communication connection or the serial port resource successfully opened.

Example

Example 1

SendString(“Hello World”, “Socket0”);

Send Hello World string outwards through Socket0. SocketO is the SocketConn type that has been defined
and successfully connected.

Example 2

VAR String str1 =“Hello World”;

SocketSendString(strl, “Seriall”);

Sends the string Hello World stored in strl outwards via Seriall. Seriall is a defined and successfully
opened serial port.

15.4.10.5 SendByte

Explanation

It is used to send a byte outwards. It is very useful when sending ASCII characters.

Definition

SendByte(ByteData, name, [length]);

ByteData, data type: int, byte, or byte array, to send an unsigned byte or array from 0 to 255, mainly used
for ASCII codes.

name, data type: string, the name of the socket or serial port to send data.

length, data type: int, to specify the first few bytes of the byte array to be sent, with optional parameters.
If omitted, all bytes of the data will be sent by default.

Example

Example 1
SendByte(13, “socket0);
Send a carriage return through socket0.

Example 2

VAR byte datal =13;

SendByte(datal, “serial0“);

First define a byte variable datal, which is actually a carriage return. Then send the data outwards through
serial0.

Example 3

VAR byte data2[2] = {13, 17};

SendByte(data2, “socket0);

Send an array variable byte data2 through socket0. Sent all in the array.

Example 4

VAR byte data2[2] = {13, 17, 20};

SendByte(data2[2], “socket0”);

Sends a byte variable of data2[2] through socketO, which represents the 2nd element of the array. The
value 17 of data2[2] will be sent without sending any other elements.

Example 5
SendByte(byte array, "client", 5); //Send the first 5 bytes of byte array

15.4.10.6 ReadBit

Explanation

The control system receives data by bit.

1) Received by TCP through network communication. The externally sent data should end with the
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terminator configured by SocketConn.

2) Received by serial communication. The external device only needs to send the data, with no
requirement on the terminator.

Return value, data type: bool array, to store the received bit data using a bool array. Each bit corresponds
to a bool member.

Ret = ReadBit(BitNum, TimeOut, name);

BitNum, data type: int, the number of bits that need to be read. The size should be an integer multiple of

Definition ]

TimeOut, data type: int, timeout period, in s, ranging from 0 to 86400 and 60s by default.

name, data type: string, the name of the communication connection SocketConn or the serial port.

Ret, data type: bool array, received data. The first element of the array indicates the lowest bit.

Example 1

bool groupio[16];

groupio = ReadBit(16, 60, “Socket0”);

16 bit data is read by the ReadBit command and stored in a bool array named groupio with a timeout
Example period of 60 seconds.

Assume that the external device sends ASCII characters, 95 + terminator, the robot receives "95". As the
hexadecimal values of "9" and "5" are 0x39 and 0x35 respectively, the data received by the user is
0x3935. At this time, the groupio array from [1] to [16] is 1001 1100 1010 1100. The [1] is the low bit of
the data, which matches with 0x3935.

15.4.10.7 ReadByte

Explanation

It is used to receive data with a certain number of bytes. Note that the data needs to be separated by
commas.

Definition

Return value, data type: byte array, to store the received data using a byte array.

Ret = ReadByte(ByteNum, TimeOut, name);

ByteNum, data type: int, the number of bytes to be read.

TimeOut, data type: int, timeout period, in s, ranging from 0 to 86400 and 60s by default.

name, data type: string, the name of the communication connection SocketConn or the serial port.
Ret, data type: byte array, received data.

Example

Example 1

byte rets[6] = {0, 0, 0, 0, 0, 0};

rets = ReadByte(6, 60, "clt1");

6-byte data is read and stored in a bool array named rets with a timeout period of 60 seconds.

Attention

Note that bytes from external devices need to be separated by commas, e.g. send "1, 2, 3,4, 5, 6".
When sending data via TCP, the data should end with the pre-defined terminator.
When sending data via serial port, the terminator is not required.

15.4.10.8 ReadRawByte

Explanation

When the socket does not use a terminator (with the terminator set to empty), this command is used to
directly read binary data from the data buffer.

Difference from the ReadByte command: It does not require setting a terminator, and bytes do not need to
be separated by commas.

Definition

bytes = ReadRawByte(length, timeout, socket_name);

bytes, to store data read from ReadRawByte. Data type: byte array.
length, read byte length. Data type: int.

timeout, timeout period. Data type: int.

socket_name, socket name. Data type: string

Example

Prerequisite: Create a socketserver variable in the variable list.
GLOBAL PROC main()

CloseDev("server");

Wait(0.50);

OpenDev("server");

SocketConn conn = SocketAccept("server");
—n

conn.name = "client";
conn.suffix =""; //The terminator is blank

byte byte array[10] = {0, 0,0, 0,0,0,0,0,0,0};

while(true)
byte array = ReadRawByte(4, 20, "client"); /Read byte data and store it in byte array
print(byte array);
int res = 0;
BytesToData(byte array, 1, res, "int32");
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print ("result of converting byte to int", res);
wait(1);
endwhile
ENDPROC
Run the program and send data in hexadecimal through the network assistant:

EERE SHREE |

" asciz 22 00 00 00

" FILE 3 T

I G

I~ BirxEmhf

I~ {E37 A 1000 ms

1&%2-10?-5'_ EE"_E
HMI output result:

4 bytes, represents int32 data, no terminator needed,
no comma separation required

A1F1, FT/mint32§

09/11 11:10:52.960313: task1:main.mod[14]->{34,0,0,0,0,0,0,0,0,0}
09/11 11:10:52.963186: task1:main.mod[17]-> byte¥inthIE R34

Hexadecimal 22 represents decimal 34.

15.4.10.9 ReadDouble

It is used to receive double-type data via Socket. The sent data should end with the pre-defined terminator.
Explanation Note: This command is only valid for TCP network communication and when robots act as the
client/server, but not for serial ports.

Return value, data type: double array, to store the received data using a double array.
Ret = ReadDouble(DoubleNum, TimeOut, name);

Definition DoubleNum, data type: double, the number of doubles to be read, up to 4, 096.
TimeOut, data type: int, timeout period, in s, ranging from 0 to 86400, 60s by default.
name, data type: string, the name of the Socket used to receive the data.

Example 1

double dd[10];

dd =ReadDouble(10, 60, “Socket0”) ;

Read 10 double-type data and store them in a double array named dd with a timeout period of 60 seconds.

Example

15.4.10.10 ReadInt

It is used to receive int-type data via Socket. Externally sent data must end with the pre-defined
terminator.

Note that this command is only valid for TCP network communication and when robots act as the
client/server, but not for serial ports.

Explanation

Return value, data type: int, to store the received data using an int array.

Ret = ReadInt(IntNum, TimeOut, name);

Definition IntNum, data type: int, the number of int to be read, up to 4, 096.

TimeOut, data type: int, timeout period, in s, ranging from 0 to 86400 and 60s by default.
name, data type: string, the name of the Socket used to receive the data.

Example 1

int ii[ 10];

ii = ReadInt(10, 60, “Socket0”) ;

10 int data are read and stored in an int array named ii with a timeout period of 60 seconds.

Example

15.4.10.11 ReadString

Explanation It is used to read a string and return it. Externally sent data should end with the pre-defined terminator.

Return value, data type: string, to store the received string.

Ret = ReadString(TimeOut, name, [len]);

TimeOut, data type: int, timeout period, in s, ranging from 0 to 86400 and 60s by default.

Definition name, data type: string, the name of the socket or serial port to receive data.

len, data type: int, optional parameter, only used when reading through the serial port. Since the
terminator is not defined in the serial port, it is necessary to specify the length before successful reading
and parsing.

Example 1

VAR String strl

strl = ReadString(60, “Socket1”);

Example Receive a string from Socketl and store it in strl with a timeout period of 60 seconds. Network
communication.

Example 2
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VAR String strl

strl = ReadString(60, “serial0”, 5);

Receive a string for a length of 5 bytes from serial0 and store it in strl with a timeout period of 60
seconds. Serial port communication.

15.4.10.12 GetSocketConn

Explanation

It is used to find the socket attribute set object using the socket connection name. The result obtained by
this command can be used for judgment and processing logic. It should be used only as a read-only object.
This command is only applicable to communication connections (including robot as client, or as a server
which has been connected to the channel for communication), not for listening servers and serial ports.

Definition

Return value, data type: SocketConn, the socket attribute object found by given name.

Ret = GetSocketConn(name);
name, data type: string, the name of the communication connection SocketConn.
Ret, data type: SocketConn, the socket attribute object found by given name.

Queryable Query method Meaning and example

properties

ip address ret.ip String, e.g. "192.168.0.161"
Port number ret.port integer, e.g. 8090
Robot as server: "incoming".
Robot as client: "outgoing".
If the connection is not established: "" or other value, usually
blank

Cache size ret.cache 1-100
Name ret.name In the given example, it is "client0"

Connection state ret.state closed, established

Attribute ret.attr

Example

Example 1

SocketConn ret= GetSocketConn(“client0”);

Find SocketConn object with the name "client0". You can use ret to get the attributes of this connection,
including the ip address, port number, communication terminator, and connection state.

15.4.10.13 GetSocketServer

Explanation

Find the corresponding server attribute set object with the user-defined name. The result obtained by this
command can be used for judgment and processing logic. It should be used only as a read-only object.
This command is only applicable to listening servers (SocketServer objects), not to communication
connections (including robot as client, or as a server which has been connected to the channel for
communication) and serial ports.

Definition

Return value, data type: SocketServer, the server attribute object found by given name.

Ret = GetSocketServer(name);
Name, data type: string, the name of communication connection SocketServer.
Ret, data type: SocketServer, the socket attribute object found by given name.

Queryable properties Query method Meaning and example
ip address ret.ip String, e.g. "192.168.0.161"
Port number ret.port integer, e.g. 8090
Name ret.name In the example above, it is "svrl"
Connection state ret.state closed, listening, error

Example

Example 1
SocketServer listenerl = {"192.168.0.200", 8090, "svrl"};
OpenDev( "svrl"); //Bind port, listening port
//Get the SocketServer object using the connection identifier "svrl", at this time ret will copy all the states
of listenerl in Task 1
SocketServer ret= GetSocketServer("svrl");
if(ret.state == "listening")  //Use SocketServer's attr attribute to judge if listening is in underway
//Logic processing
endif

15.4.10.14 GetBufSize

Explanation It is used to get the amount of data not read in the buffer of the serial port, in bytes. The command is only
applicable to the serial port, not to the TCP server and the client.
Definition Return value, data type: int, the amount of unprocessed data in the buffer, in bytes.
Ret = GetBufSize(name);
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name, data type: string, the name of the serial port resource.
Ret, data type: int, the amount of unprocessed data in the buffer, in bytes.

Example

Example 1
OpenDev("serial0");

int a = GetBufSize("serial0");
Print(a);

15.4.10.15 ClearBuffer

Explanation

Clear the connected buffer, and any unread data will be lost. The serial port and socket data are supported.
Data that has been split by the terminator and data that has not been split will be cleared.

Definition

ClearBuffer(name);
name, data type: string, name of the link.

Example 1

Assuming that the terminator is \r, two copies of data have been received and one copy of data is
being received. After executing this command, all the data in the buffer will be cleared, and the RL
program can only read the re-sent data after clearing

123456789\r

Abcdefg\r

15.4.10.16 ReadOpcUaVarByName

Explanation

It is used to read the value of OPC-UA custom variables by name.

Definition

ReadOpcUaVarByName(name, value);

name, data type: string, the name of OPC-UA custom variables.

value, data type: bool/byte/int/double/string, to store the value of OPC-UA custom variables that are read.
If the type of the value does not match the type of the OPC-UA custom variable, it will be automatically
converted. Note: When converting string to the value type, it is always 0.

No return value.

Example

Example 1

int value = 0;
ReadOpcUaVarByName(“int_var”, value);
Print(value);

15.4.10.17 WriteOpcUaVarByName

Explanation It is used to modify the value of OPC-UA custom variables by name.

WriteOpcUaVarByName(name, value);
name, data type: string, the name of OPC-UA custom variables.

Definition value, data type: bool/byte/int/double/string, the modified value of OPC-UA custom variables. If the type
of the value does not match the type of the OPC-UA variable, it will be automatically converted. Note:
When converting string to the value type, it is always 0.
Example 1

Example int yalue =0 .
WriteOpcUaVarByName(“int_var”, value);
WriteOpcUaVarByName(“int_var”, 123);

15.4.11 Logic commands

15.4.11.1 Return

Explanation

Function return.

When the program encounters a RETURN command, if the program is currently in a subroutine, the
program will return to the previous function. If the program is currently in the main function, the program
ends directly.

15.4.11.2 Wait

Explanation The program waits for a period of time ranging from 0 to 2147484 seconds.
Example 1
Example Wait (2);

It indicates waiting for 2s.

15.4.11.3 WaitUntil

It is used to wait for a certain condition to be established; the timeout sign is set to true if it is exceeded,

Explanation and after the waiting, the program proceeds to the next execution.
Definition WaitUntil(cond, \Maleme, .\TlmeFlag)
Cond, bool type logic expression
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MaxTime, timeout and optional parameter, in seconds, with int or double type
TimeFlag, timeout flag, set to true if timeout occurs with optional parameter, using the bool type variable

Example 1
WaitUntil (di2 == true);

It means waiting until the di2 signal value is true before executing the following statements.

Example 2
WaitUntil (di2 == true, 5);

It means waiting until the di2 signal value is true. If the waiting time is over 5s and the di2 signal is still

Example > .
false, the following statement is executed.

Example 3

Bool flag = false;

WaitUntil (di2 == true, 5, flag);

It means waiting until the di2 signal value is true. If the waiting time is over 5s and the di2 signal is still
false, the flag is set to true, and the following statement is executed. If the di2 turns to true within Ss, the
flag is set to false. The flag can be used for subsequent logic judgment.

15.4.11.4 Break

It is used to jump out of the current loop, and is used in the WHILE loop in the RL language. When the
Explanation WHILE loop is executed to Break, regardless of WHILE's CONDITION, it will jump out from the
WHILE loop directly.

Example 1
VAR int counter = 0;
WHILE(1)
IF(counter == 5)
Example break;
Endif
counter++;
ENDWHILE
The program will jump out of the WHILE loop when the counter is 5.

15.4.11.5 IF...Else if...Else

Explanation Conditional judgment command

Example 1
IF(condition1)

/la

Else if (condition2)
//b

Example Else if (condition3)
/e

Else

//d

Endif

Execute logic a when conditionl is true, logic b when condition?2 is true, and so on.

15.4.11.6 Goto

Explanation The Goto command allows the pointer to jump to the marked command

Example 1

inta=0;

intb=9;

Goto end;

print(a);

end:;

print(b);

Define two variables a and b, then use the print function to print two statements. Use the Goto statement
to force a jump to the end marker position of the print b statement, at which point the print of a will not be
executed.

Example

15.4.11.7 For
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Explanation

It is used to define a loop control structure that executes a specified number of times.

Example

Example 1
For(int i from 1 to 10)
Print(“i = %d\n”, i);
endfor
This program prints i 9 times from 1 to 9 by adding 1 each time in sequence.

Example 2
For(int i from 1 to 10 step 3)
Print(“i = %d\n”, i);
Endfor
This program prints i 3 times from 1 to 10 by adding 3 each time in sequence.

Supplementary explanation:
Continue and Break can be used to control the For flow. See the Continue and Break commands for
details.

15.4.11.8 Continue

Explanation

Exit this loop. Continue executing the commands from the beginning of the loop, but just end the loop
without exiting from the loop body.

Example

Example 1

VAR int count =0

WHILE(1)

count++

IF(count == 1)

Continue

Else

Break;

MoveAbsJ(j10, v500, fine, tooll);
Endif

ENDWHILE

The code for MoveAbsJ will not be executed.

15.4.11.9 Inzone

Explanation

It is used with SetDO or modbus, cclink, and other 10 operations or commands; this command can ensure
that the signal is triggered at a defined point position, instead of being triggered earlier by the lookahead
pointer.

Example

MoveL pl

MoveL p2

Inzone

SetDO(dox, true);

print(123);

EndInzone

MoveL p3;

Supplementary explanation:

In the example, an Inzone command is used. After the interpreter looks ahead to Inzone, instead of
executing this command immediately, it generates an additional function which includes SetDo and print
commands. This additional function takes effect when the motion command move p2 is completed.

1. If there is a turning zone between the two motion commands p2 and p3, the additional function will be
executed at the moment when the robot reaches the turning zone

2. If there is no turning zone, the additional function will be executed at the moment the robot reaches p2

15.4.11.10 While

Explanation

While loop allows you to write a loop control structure that keeps executing before conditions are met.

Example

Example 1

int count = 0;

while(count < 10)

count++;

print(count);

endwhile

This program enables a loop that counts by 1 from 0 to 10 and prints.

Supplementary explanation: Continue and Break can be used to control the While flow. See the Continue
and Break commands for details.
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15.4.11.11 Pause

It is used to pause the program.
The program enters the pause state after the previous statement of the pause statement is executed. The

Explanation program must be resumed by clicking on the teach pendant or running the signal through an external
program.
Attention This command does not support auxiliary programming for the moment

15.4.11.12 try/catch

The try-catch command is an error handling mechanism in RL language. If an error occurs between the try
Explanation and the catch commands, the program will convert the execution error into an error message set "e" and
continue running from the catch-end try code block

try

// do something
catch(error e)
print(e);
endtry

For example, reading data from a network link is a command that is likely to fail, but at this point, the user
does not want the robot to stop. Instead, the user can use try-catch to capture errors and process them
through RL programming

Description

error type description: error is a structure consisting of four parameters, namely

® file: string (error occurred in file name)

Definition o line: int (error line)
®  num: int (error code)
®  reason: string (error reason)
The error structure can be printed directly through the print command.
// error data
catch(error ¢)
print(e.line);
print(e.num);
print(e.reason);
print(e);
endtry
Example 1
ReadOnce:;
Try
Double xyz[3] = ReadDouble(3, timeout, socketname);
Robtarget 0.trans.x = xyz[1];
Robtarget 0.trans.y = xyz[2];
Robtarget 0.trans.z = xyz[3];
MoveL (Robtarget 0, v2000, fine, tool0);
Catch(error e)
SendString(“Recv rob xyz error”, socketname);
Goto ReadOnce;
endtry
Example This program supports a simple application scenario. The communication command ReadDouble is used

to read a three-dimensional array from the TcpSocket as the xyz parameter of the motion point position,
and then the MoveL command is called to move to the corresponding Cartesian point.

If the try/catch command is not used and the point position received from the TcpSocket is wrong, the
robot will report "out of range" or "planning error" and stop the program.

If the try/catch command is used, the motion command error is still reported, but the program does not
stop. Instead, it jumps to the code segment between catch and endtry and handles the error as desired by
the user. In this example, SendString tells Socket the point position error received by the host, and the host
decides how to handle the error and calls the goto command to re-execute ReadDouble and wait for the
next position.

Example 2
re_read:;

try

opendev("conn_name");
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catch (error )

goto re_read;
else
print(e);
Pause;
endif

endtry

if (e.num == xxx)
// Non-stop for an error that can be processed

string_res = readstring("conn_name");

Attention

Note: Force control commands cannot trigger try-catch

The error types and standard error codes that try/catch can process:

Classification Error command Explanation error.num error.reason
Default error Commands without dedicated error 1 Unknown error
codes
Serial port
related When the serial port does not exist -1 Unknown error
command
Tool and work object errors in
MoveXX, Search, motion coordinates
Motion TrigL, etc. Motion speed error
related AccRamp, HomeSet, Motion load error -1 Unknown error
command and other motion Beyond the motion range
parameter settings Planning error
Encounter singularity, etc.
OpenDev Network link port error -1 Unknown error
Network RL-operated connection for external
command All network commands perated -1 Unknown error
communication
CalcJoinT
Calculation g;lgllj,?bt
and logic . Internal error of controller -1 Unknown error
commands ClointT
CLKSTOP
GOTO
JodellGriplnit
JodellSuckInit
JodellSuckStatus
RMRGMGripPosMove
Peripheral RMRGMGripTrgMove
control RMRGMGripStatus
(Jodell RMRGMResetErr Peripheral communication abnormal -1 Unknown error
series) RMCGripPosMove
(RM series) | RMCGripTrgMove
RMCGripStatus
RMCResetErr
RMRGMGriplnit
RMCGriplnit
Laser control | All laser commands Laser welding OFF -1 Unknown error
TrayUpdate
TrayCount
Stacking PalletUpdate Data sending and receiving error with 1 Unknown error
control PalletLayerCount the host computer
PalletWobjCount
SolarVisionExec
Rcziltitflr ReadRegByteByName Data reading failed -1 Unknown error
Axig 4 SingArcaL ock Axisé Pose error, unable to activate the Axis 1 Unknown error
locking 4 locking function
Parameter type and
Internal error .
. quantity errors of most -1 XXX parameter error
of interpreter
commands
Internal error 0
of interpreter
OpenDev Connect to server failed 101 OpenDevConn failed
OpenDev Robot failed to start as server 102 OpenDevServer failed
Network GetSocketConn SocketConn not established 103 GetSocketConn failed, connection absent
command G Obtaining the name of SocketConn GetSocketConn failed, the object is
. etSocketConn > 104
Serial port structure is a server SocketServer
command GetSocketServer GetSocketServer failed, server absent 105 GetSocketServer failed, server absent
OpenDev Error in connection enabled input 106 OpenDev failed, non-existent object is used
parameter, there is no connection
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matched in the variable list

SocketAccept Input parameter is not a server name 107 SocketAccept (server) requires a server name

GetSocketConn Error in obtaining the name of 108 GetSocketConn(conn), non-existent
SocketConn structure SocketConn

GetSocketServer Error in obtaining the name of 109 GetSocketConn (server), non-existent
SocketConn structure SocketServer

ReadBit Command input parameter error 110 ReadBit must read integer multiples of 8

ReadDouble Command input parameter error 111 4R(?9a(61}) ouble exceeds the preset range (0,

ReadInt Command input parameter error 112 ReadInt exceeds the preset range (0, 4096]

ReadByte Command input parameter error 113 ReadByte exceeds the preset range (0, 4096]

ReadBit ReadDouble .

ReadInt ReadByte Input time is too long 114 ReadXX time exceeds the preset range (0,

. 86400]

ReadString

ReadBit

ReadDouble . .

Readlnt eCr(r)(r)lilectlon disconnected or data read 115 Read failed

ReadByte

ReadString

ReadDouble Beyond the limit time 116 ReadDouble timeout

ReadInt Beyond the limit time 117 ReadlInt timeout

ReadString Beyond the limit time 118 ReadString timeout

ReadBit Beyond the limit time 119 ReadBit timeout

ReadByte Beyond the limit time 120 ReadByte timeout

. Command timeout or connection SendString timeout or connection

SendString . 121 .
disconnected disconnected

SendByte C_ommand timeout or connection 122 SendByte timeout or connection disconnected
disconnected
When executing the command, work

WaitObj object is out of the start window and 123 Out StartWindow
cannot be tracked

Conveygr WaitObj Waltlng for tracking work object 124 Out WaitTime
belt tracking timeout

WaitObj Repeated tracking of work object 125 Connected Twice

Possible occurrence Tracking process exceeds the .

after tracking enabled working area and throws an exception 126 Out MaxDistance

15.4.11.13 SwitchCase

SwitchCase, like the IF command, controls the flow control based on the input variable conditions.
RL interpreter will compare the variables in the Case field in order based on the input variable (condition).
If the two variables are equal, the interpreter will enter the code branch of the corresponding Case and
stop comparing and entering other code branches.
Explanation If all conditions are not met, it will enter the Default branch;
If no Case condition matches and there is no Default branch, it will enter no branch and the Switch
command ends;
Multiple conditions can be input for the Case command (see command structure Case C1, C12, C13 and
example 1).
Switch(condition)
Case C1, C12, C13:
Functions1()
. Case C2:

Definition Functions2()
Default:
DefaultFunction();
EndSwitch
Example 1
reg_int is a register variable, the host (PLC) will update the value of the variable through relevant register
protocols (e.g. modbus, cclink). The production project expects the robot to execute the corresponding
function branch (e.g. a blocked trajectory) according to the value of the register. If the register inputs 1, 2,
and 3, then function A will be executed; if the register inputs 4, 5, and 6, then function B is executed. If
the above conditions are not met, function C will be executed in the Default branch.
Switch(reg_int)

Example Case 1,2, 3:
FunctionsA();// The robot follows point positions related to function A
Case 4, 5, 6:
FunctionsB();// The robot follows point positions related to function B
Default:
FunctionC();//  Execute function C if without specified input
EndSwitch
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15.4.12 Home command

15.4.12.1 Home

Explanation It is used to make the robot return to the set Home through joint space motion

Definition The command includes no input parameters
Example 1
HomeSet(0, 30, 0, 60, 0, 90, 0);

Example Home;
Use the HomeSet command to set the Home and then the Home command to move the robot to the drag
pose in the joint space.

Attention Home pose setting must be enabled on the Robot Setup > Quick Turn interface or through the HomeSet

command before the Home command can be used, otherwise, an error is reported.

15.4.12.2 HomeSet

Explanation

It is used to set the robot's Home in the joint space

Definition

HomeSet (axis1, axis2, axis3, axis4, axis5, axis6, axis7 [, extl, ext2, ext3, ext4, ext5, ext6]);

The parameter in [ ] is optional and can be omitted.

Axisx, data type: Double, to set the angle of each axis of the robot at Home

Ext, data type: Double, set the angle of each additional axis of the robot at Home, which can be left blank.
When left blank, the angle of each additional axis is 0.

Example

Example 1

HomeSet(0, 30, 0, 60, 0, 90, 0); if there is no additional axis

HomeSet(0, 0, 0, 0, 0, 0, 10, 10, 0, 0, 0, 0); if there are additional axes

Home;

Use the HomeSet command to set the Home and then the Home command to move the robot to the drag
pose in the joint space.

15.4.12.3 HomeSetAt

Explanation It is used to obtain the setup data of the robot's Home

HomeSetAt(index);

Definition Return value, data type: double, joint angle, in ©
Index, data type: int, to get the joint angle of the specified axis at Home. When the index is 0, return if
HomeSet is enabled, 1 means enabled, and 0 disabled.
Example 1
HomeSet (0, 30, 0, 60, 0, 90, 0);

Example

double angle2 = HomeSetAt(2)
angle2 Get the joint angle of joint 2 at 30°.

15.4.12.4 HomeDef

Explanation

Determine if the Home is set

Definition

HomeDef()
Return value, data type: bool, true: Home already set, false: Home not set

15.4.12.5 HomeSpeed

Explanation Set the running speed of Home command
Definition HomeSpeed Speed
Example 1
HomeSpeed(v1000);
Example Home():

Set the Home speed to V1000. Then the Home command moves the robot to Home at the speed of V1000.

15.4.12.6 HomeClr

Explanation Clear Home setting
Example 1
Example HomeClr();

Clear Home set in the program. After clearing, the Home command cannot be executed.

15.4.13 Math command

15.4.13.1 Sin
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Explanation sin() is used to calculate the sine of parameter x and return the result.
double sin(double x)
Definition X in radians;
Return value: Return the calculated result between -1 and 1.
15.4.13.2 Cos
Explanation cos() is used to calculate the cosine of parameter x and return the result.
double cos(double x)
Definition X in radians;
Return value: Return the calculated result between -1 and 1.
15.4.13.3 Tan
Explanation tan() is used to calculate the tangent of parameter x and return the result.
double tan(double x)
Definition X in radians;
Return value: Return the tangent of parameter x.
15.4.13.4 Cot
Explanation cot() is used to calculate the cotangent of parameter x and return the result.
double cot(double x)
Definition X in radians;
Return value: Return the cotangent of the parameter x.

15.4.13.5 Asin

Explanation asin() is used to calculate the arcsine of parameter x and return the result.
double asin(double x)
Definition Parameter x ranges from -1 to 1, beyond which error will be reported.
Return value: Return the calculated result between -P1/2 and PI/2, in radians.

15.4.13.6 Acos

Explanation acos() is used to calculate the arccosine of parameter x and return the result.
double acos(double x)
Definition Parameter x ranges from -1 to 1, beyond which error will be reported;

Return value: Return the calculated result between 0 and PI, in radians.

15.4.13.7 Atan

Explanation

atan() is used to calculate the arctangent value of parameter x and return the result.

Definition

double atan(double x)
Return value: Return the calculated result between -PI/2 and P1/2.

15.4.13.8 Sinh

Explanation tanh() is used to calculate the hyperbolic tangent of parameter x and return the result.
double sinh(double x)
Definition The mathematical definition is: (exp(x) - exp(-x))/2;

Return value: Return the hyperbolic sine of parameter x.

15.4.13.9 Cosh

Explanation cosh() is used to calculate the hyperbolic cosine of parameter x and return the result.
double cosh(double x)
Definition The mathematical definition is: (exp(x)+exp(x))/2;

Return value: Return the hyperbolic cosine of the parameter x.

15.4.13.10 Tanh

Explanation tanh() is used to calculate the hyperbolic tangent of parameter x and return the result.
double tanh(double x)
Definition The mathematical definition is: sinh(x)/cosh(x);

Return value: Return the hyperbolic tangent of parameter x.
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15.4.13.11 Exp

Explanation exp() is used to calculate e to the x power, which is the e"x value, and return the result;
. double exp(double x)
Definition Return value: Return the result of e to the x power.
15.4.13.12 Ln
Explanation In() is used to calculate the logarithm value of x at the base of e and return the result.
double In(double x)
Definition Function description: Find the natural logarithm of x, In(x), x > 0;

Return value: Return the natural logarithm value of parameter x.

15.4.13.13 logl0

Explanation log10() is used to calculate the logarithm value of x at the base of 10, and return the result.
double log10(double x)
Definition Where x>0;

Return value: Return the natural logarithm value of parameter x at the base of 10.

15.4.13.14 pow

Explanation

pow() is used to calculate x to the y power, which is the xy value, and return the result;

Definition

double pow(double x, double y)
Return value: Return the result of x to the y power.

15.4.13.15 sqrt

Explanation sqrt() is used to calculate the square root of parameter x and return the result.
double sqrt(double x)
Definition The parameter x must be positive;

Return value: Return the square root of parameter x.

15.4.13.16 ceil

Explanation

ceil() will return the minimum integer value no less than parameter x, and the result will be returned in the
double type.

Definition

double ceil(double x)
Return value: Return a minimum integer value not less than the parameter x.

15.4.13.17 floor

Explanation

floor() will return the maximum integer value not greater than the parameter x, and the result will be
returned in the double type.

Definition

double floor(double x)
Return value: Return the maximum integer value not greater than the parameter x.

15.4.13.18 abs

Explanation Find the absolute value of x, |x];
int abs(int x)/double abs(double x)
Definition Return value: When the input parameter is of int type, the output is also of int type. When the input

parameter is of double type, the output is also.

15.4.13.19 rand

Explanation

To generate an integer random number;

Definition

rand()
Return value: An integer random number, ranging from 0 to 2147483647.

15.4.14 Bit operation

15.4.14.1 BitAnd

Explanation | BitAnd is used to generate logical conjunction (and) for byte type data. See table below:
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BitFos 8

BitPos 1

[e=)
(==
—_
o
o
-
-
o
:
Let
o

AND

C' 0 1 0 0 0 1 0 datas : 34

Return value, data type: byte, the result returned by performing logical conjunction of two byte-type data.
BitAnd (BitDatal, BitData2);

Definition BitDatal, data type: byte, the byte data 1 to be processed.
BitData2, data type: byte, the byte data 2 to be processed.
Example 1
VAR byte datal = 34;

Example VAR byte data2 = 38;

VAR byte byte3 = BitAnd(datal, data2); //34
Define the byte-type variable datal and data2. assign them with the value of 34 and 38, respectively;
perform logical conjunction on datal and data2, the returned value of 34 is assigned to byte3.

15.4.14.2 BitCheck

Explanation It is used to check whether a bit in a byte-type data is 1. If so, returns true, otherwise, false.

Return value, data type: bool, true indicates the bit is assigned to 1, false indicates the bit is assigned to 0.
BitCheck (BitData, BitPos);

Definition BitData, data type: byte, the byte data to be processed.
BitPos, data type: int, the position of byte to be operated, ranging from 1 to 8.
Example 1

Example VAR byte datal = 130;

VAR bool bl = BitCheck(datal, 8) //true;
Definite byte datal and assign it with 130, check if the 8th bit of datal is 1 and return true if so.

15.4.14.3 BitClear

Explanation To set a certain bit of byte- or int-type data to 0. The bit starts from 1.

BitClear(BitData | IntData, BitPos);

BitData, data type: byte, the byte data to be processed.

Definition IntData, data type: byte, the byte data to be processed.

BitPos, data type: int, the position of the bit to be operated, ranging from 1 to 8 for byte data and 1 to 32
for int data.

Example 1

VAR byte datal = 255;

BitClear datal 1//254;

BitClear datal 2 //252;

Define byte-type variable datal and assign it with 255, Perform BitClear on datal, set the first bit to 0,
and 254 is returned, set the second bit to 0, and 252 is returned.

Example

15.4.14.4 BitLSh

Explanation It is used to perform logical left shift on byte-type data.

Return value, data type: byte, the byte data obtained by performing the left-shift operation.
BitLSh (BitData, ShiftSteps);

BitData, data type: byte, the byte data to be processed.

ShiftSteps, data type: int, the bits selected for the left shift, ranging from 1 to 8.

Definition

Example 1

VAR int left_shift = 3;

VAR byte datal = 38;

Example VAR byte data2;

data2 = BiLSh(datal, left_shift) //48;

Define byte-type variable datal, and assign it with 38, perform 3 bits left shift on datal, and 48 is
returned.
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15.4.14.5 BitNeg

Explanation

It is used to perform logical negation on byte-type data.

Definition

Return value, data type: byte, the byte data obtained by performing the logical negation.
BitNeg (BitData);
BitData, data type: byte, the byte data to be processed.

Example

Example 1

VAR byte datal = 38;

VAR byte data2;

data2 = BitNeg(datal) //217;

Define byte-type variable datal, and assign it with 38, perform logical negation on datal, and 217 is
returned.

15.4.14.6 BitOr

Explanation

It is used to perform logical disjunction (or) on byte-type data.

Definition

Return value, data type: byte, the byte data obtained by performing the logical disjunction.
BitOr (BitDatal, BitData2);

BitDatal, data type: byte, the byte data 1 to be processed.

BitData2, data type: byte, the byte data 2 to be processed.

Example

Example 1

VAR byte datal = 39;

VAR byte data2 = 162;

VAR byte data3;

data3 = BitOr(datal, data2); //167

Define the byte-type variable datal and data2, assign them with the value of 39 and 162, respectively;
perform logical conjunction on datal and data2, and 167 is returned.

15.4.14.7 BitRSh

Explanation It is used to perform the logical right shift on byte-type data.
Return value, data type: byte, the byte data obtained by performing the right-shift operation.
Definition BitLSh (BitData, ShiftSteps);
BitData, data type: byte, the byte data to be processed.
ShiftSteps, data type: int, the bits selected for the right shift, ranging from 1 to 8.
Example 1
VAR int right_shift = 3;
VAR byte datal = 38;
Example VAR byte data2;

data2 = BiRSh(datal, right_shift); /4
Define byte-type variable datal, and assign it with 38, perform 3 bits right shift on datal, and 4 is
returned.

15.4.14.8 BitSet

Explanation

It is used to set a certain bit of byte- or int-type data to 1. The bit starts from 1.

Definition

BitSet (BitData | IntData, BitPos);

BitData, data type: byte, the byte data to be processed.

IntData, data type: byte, the byte data to be processed.

BitPos, data type: int, the position of the bit to be operated, ranging from 1 to 8 for byte data and 1 to 32
for int data.

Example

Example 1

VAR byte datal =0;

BitSet (datal, 1); //1

BitSet (datal, 2); //3

Define byte-type variable datal and assign it with 255, Perform BitSet on datal, set the first bit to 1, and 1
is returned, set the second bit to 1, and 3 is returned.

15.4.14.9 BitXOr

Explanation It is used to perform logical exclusive or on byte-type data.
Return value, data type: byte, the byte data obtained by performing the logical disjunction.
Definition BitXOr (BitDatal, BitData2);
BitDatal, data type: byte, the byte data 1 to be processed.
BitData2, data type: byte, the byte data 2 to be processed.
Example Example 1
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VAR byte datal = 39;

VAR byte data2 = 162;

VAR byte data3;

data3 = BitOr(datal, data2) ;//133

Define the byte-type variable datal and data2, assign them with the value of 39 and 162, respectively;
perform logical exclusive or on datal and data2, and 133 is returned

15.4.15 String operations

15.4.15.1 StrFind

Explanation It is used to find the position of a particular set of characters in the string from a specific location.
Return value, data type: int, the location of the first matching character. If the location is not found, the
length of the returned string is added by 1.
StrFind (Str ChPos Set [\NotInSet]);
Definition Str, data type: string, the string to be searched.
ChPos, data type: int, the starting position, starting from 1, if the location is off the boundary, an error is
reported.
Set, data type: string, the character set to be matched.
[\NotInSet], identifier, to identify the character that cannot be matched in the character set.
Example 1
VAR int found;
found = StrFind(“Robotics”, 1, “aeiou”); //2
Match from the first character "R", and find the second character "o" in the character set “aeiou”, return
Example . .
matching location 2.
found = StrFind(“Robotics”, 1, “aeiou” \NotInSet); //1
Match from the first character "R", and find the first character "R" is not in the character set "aeiou",
return matching location 1.

15.4.15.2 StrLen

Explanation It is used to obtain the length of the string.
Return value, data type: int, the current string length, which is longer than or equal to 0.
Definition StrLen (Str);
Str, data type: string, the string that requires the calculation of string length.
Example 1
Example VAR int num; .
num = StrLen(“Robotics”); //8
The length of the string "Robotics" is 8.

15.4.15.3 StrMap

Explanation

It is used to back up a string, all characters in it are replaced according to the specified mapping
relationship. The mapped characters correspond one by one according to their position, and the characters
that are not mapped remain the same.

Definition

Return value, data type: string, the replaced string.
StrMap (Str, FromMap, ToMap);

Str, data type: string, the original string.

FromMap, data type: string, the index of the mapping.
ToMap, data type: string, the value of the mapping.

Example

Example 1

VAR string str;

str = StrMap(“Robotics”, “aciou”, “AEIOU”) //RObOtIcs;

Map the string "Robotics", and "aciou" is respectively mapped to "AEIOU".

Use restrictions: FromMap and ToMap have to match with each other and have to be of the same length.

15.4.15.4 StrMatch

It is used to search in a string, starting at the specified location, search for a particular format or a string,

Explanation and return the matched location.
Return value, data type: int, the position of the first character of the matched string, and if there is no
match, the string length plus one is returned.
StrMatch (Str, ChPos, Pattern);
Definition Str, data type: string, the string to be searched.

ChPos, data type: int, the starting position, and if the location exceeds the length range of the string, an
error is reported.
Pattern, data type: string, the format string to match.
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Example

Example 1

VAR int found;

Found = StrMatch(“Robotics”, 1, “bo”) //3;

Search from the first character for "bo" and find a match at the third position, position 3 is returned.

15.4.15.5 StrMemb

Explanation

It is used to check whether a character in a string belongs to a specified character set.

Definition

Return value, data type: bool, true indicates that the character in the string belongs to the specified
character set. Otherwise, false is returned.

StrMemb (Str, ChPos, Set);

Str, data type: string, the string to be checked.

ChPos, data type: int, the position of the character to be checked; if it exceeds the range of the string, an
error is reported.

Set, data type: string, the character set to be matched.

Example

Example 1

VAR bool memb;

memb = StrMemb(“Robotics”, 2, “aciou”) //true;

The second character o is a member of the character set "aeiou" and true is returned.

15.4.15.6 StrOrde

T

Explanation

It is used to compare two strings and return the Boolean value.

Definition

Return value, data type: bool, when str1<=str2, return true; otherwise, false.
StrOrder (Strl1, Str2);

Strl, data type: string, the first string value.

Str2, data type: string, the second string value.

Example

Example 1

VAR bool le;

le = StrOrder(“FIRST”, “SECOND”); //true;
le = StrOrder(“FIRSTB”, “FIRST”); //false

15.4.15.7 StrPart

Explanation

It is used to truncate a part of a string to generate a new string.

Definition

Return value, data type: string, the truncated string, truncating a string from a specified location with a
specified length.

StrPart (Str, ChPos, Len);

Str, data type: string, the original string of a truncated string.

ChPos, data type: int, the starting position, and if it exceeds the range of the string, an error is reported.
Len, data type: int, the length for truncating.

Example

Example 1

VAR string part;

part = StrPart(“Robotics”, 1, 5); //Robot

Truncate the string for a length of 5 bits from position 1 to get "Robot".

15.4.15.8 StrSplit

Explanation

It is used to split a string into an array of strings by specifying a separator

Definition

Return value, data type: string array, the array of strings obtained by splitting

StrSplit (Str [, separator]);

Str, data type: string, the original string to be split.

Separator, data type: string, a separator. All characters in the string are considered as a separator and can
be defaulted. If no separators exist, space can be considered as the default separator.

Example

string str_arr[4] = StrSplit("test1, test2;test3\test4", "\, ;");
The string is split into four substrings (test1 test2 test3 test4).

Use restrictions:
®  An error is reported when the input string is blank.
® If the split results do not match the length of the defined string, an error is reported.

15.4.15.9 StrToByte

Explanation StrToByte can convert a string into byte type data
Return value, data type: byte, the conversion result of a string.
Definition StrToByte (Str, [ trans]);
Str, data type: string, the string to be converted.
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Trans, data type: enumeration, the mathematical binary format of the string. Available parameters include
\Bin (binary), \Okt (octal), \Hex (hexadecimal), \Char (character), and the default (no parameter, decimal)

Example 1

Byte NumBin = StrToByte(*“10”, \Bin);

Byte NumOkt = StrToByte(“10”, \Okt);

Byte NumBin = StrToByte(“10”);

Byte NumHex = StrToByte(“10”, \Hex);

The string "10" is converted to byte numbers in binary, octal, decimal, and hexadecimal in order, and the
results are 2, 8, 10 and 16.

Example
Example 2

Byte NumChar = StrToByte(“0”, \Char);

The character "0" is converted to 48 according to the conversion relationship between characters and
ASCIL.

Use restrictions: An error will be reported when the input string does not conform to the specified data
format.

15.4.15.10 StrToDouble

Explanation StrToDouble can convert a string into double type data
Return value, data type: double, the conversion result of a string.
Definition StrToDouble (Str);
Str, data type: string, the string to be converted.
Example 1:

Double NumDouble = StrToDouble(“3.1415926”);
Convert string "3.1415926" into double type data.
Example

Use restrictions:

An error will be reported when the input string does not conform to the specified data format.

15.4.15.11 StrTolnt

Explanation StrTolnt can convert a string into Int type data
Return value, data type: Int, the conversion result of a string.
Definition StrToDouble (Str);
Str, data type: string, the string to be converted.
Example 1

Int Numlnt = StrTolnt(“99”);

Example Convert string "99" into Int type data.

Use restrictions: An error will be reported when the input string does not conform to the specified data
format.

15.4.15.12 StrToDoubleArray

Explanation StrToDoubleArray can convert a large number of strings double into the type of double array data

Return value, data type: Int, to determine whether the conversion is abnormal. -1: error, 0: normal.
StrToDoubleArray(output, input, spilit);

Definition Output, data type: double array, the output of conversion results

Input, data type: str string, the input of strings

Spilit, data type: str string, a delimiter of Double strings

Example 1

string tmp _ss="1,2,3,4,5,6,7";

double db_arr[10];

StrToDoubleArray (db_arr, tmp_ss, ", ");
// result db_arr= {1, 2,3,4,5,6,7,0,0,0}

Example Use restrictions:

The string allows for an extra terminator at the end

In case of conversion failure or including illegal characters, it will report an error, that is, "The input string
is not in Double form after segmentation”

The data volume of double array should be greater than or equal to that of the data in the string; otherwise,
it will report an error, that is, "The input array size is insufficient, or the array is not a one-dimensional
array"

15.4.16 Operators
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15.4.16.1 Basic operators

15.4.16.1.1 Arithmetic operators

Arithmetic operators include:

Operators Application
+ Plus
- Minus
* Multiply
/ Divide
Modular
% arithmetic
- Decrement
++ Increment

Arithmetic operators support data types of bool, byte, int, and double, and if different types of
variables are added, subtracted, multiplied, and divided, they will trigger implicit conversion.

The examples for arithmetic operators are as follows:

Example 1
VAR inta=1;
VAR intb=2;

VAR int c = -b;//Negate
VAR int ac =a * c¢; //Multiplication

Example 2
The two operators ++ and --, also known as unary operators, are operators that operate on an operand.
RL does not distinguish between pre and post increment or decrement:

X =nt+; //Means to add n by 1 and assign the n value to x
X = --n; //Means to subtract n by 1 and assign the new value to x
Example 3

Implicit conversion results of addition, subtraction, multiplication, and division of different types of
variables:

Type 1 Type 2 Result
bool bool bool
bool byte byte
bool int int
bool double double
byte byte byte
byte int int
byte double double

int int int
int double double
double double double

15.4.16.1.2 Logical operators

Logical operators support the operation of the basic data types, including

Operators Application
&& Logical
conjunction
Logical
I disjunction
< Less than
> Greater than
- Less than or equal
to
— Greater than or
equal to
== Equal to
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1= Not equal to
Take logical
negation

Logic and && expressions are true if the results on both sides are true, and the logic or || expression is
true if one of the conditions of the two sides is true.
Example 1
The examples for other logical operators are as follows:
VAR intres = 1;
while(res < 3) //Compare to determine whether res is less than 3
res++;
endwhile
di5 =1di6; //Take logical negation
VAR int counter = 4;
while(di7&&di8) //Calculate logical conjunction
if(counter == 5) //Whether it equals to
break;

endif

endwhile

15.4.16.1.3 Assignment operators

Assignment operators include:

Operators Application
= Assignment
+= Addition assignment
-= Subtraction assignment
re Multiplication
assignment
/= Division assignment
Y%= Modulus assignment

The examples for assignment operators are as follows
VAR int numl = 3;
VAR int num2 =4;

numl += num2; //Equivalent to num1 = numl + num2, then numl1 = 7.
numl -=num?2; //Equivalent to num1 = numl — num2, then num1 = -1.
numl *= num?2; //Equivalent to num1 = num1 * num2, then num1 = 12.
numl /=num2; //Equivalent to num1 =numl / num2, then numl1 = 0.
numl %= num?2; //Equivalent to num1 = numl % num?2, then numl1 = 3.

All assignment operations of variables support implicit conversion. When the data types on the left
and right sides of the assignment operation are inconsistent, the interpreter will attempt to trigger an
implicit conversion to enable the program to continue running. When the conversion fails, the
program will report an error and stop.

Bool, Byte, Int, and Double can be converted to each other. IO and register variables are special
forms of the above four variables, and if they are used for assignment operations, they can also trigger
implicit conversions.

If the return value of the function belongs to the above four variables, it can also be used as the right
value of the assignment operation for assignment calculation.

Example 1
inttmp_num=10.5; //10
bool tmp bool=1;  //true
tmp_bool =0; // false
double tmp_d =999; //999.0

Example 2

// Register variables can be directly used to modify ordinary variables
double tmp num = register0;

// Register variables can be directly used for conditional judgment
WaitUntil(register0 == 10);

Example 3
int mem_ret = StrMemb(“Robotics”, 2, “aciou”);
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// The return value of StrMember is of type bool. If it is necessary to use an int type to receive the
return value,

// The controller will not report an error but will perform an implicit conversion

// true => 1 , false-> 0

15.4.16.1.4 Other operators

Operators Application

0 Parentheses

Dot operator

The examples for the operators are as follows:
Example 1

VAR int num = arr[1];
VAR int num2 = (1+2)*3;
num?2 here is 9

//Assign the first element of the array to num
//Using parentheses can change the order of operations, the value of

Example 2

Define a robtarget variable ptl
ptl.trans.x = 200;

operator

nn

// Change the x coordinate of the ptl point to 200 using the ".

Use restrictions:
The "." operator does not support modifications to the A, B, C members of robtarget variables.

15.4.16.2 Operation priority

Priority REC Use form COII.lbln?.tIO
IS n direction
0 (Expression)/function name (formal
1 parameter list)
Variable name.
. From right
- -Expression to left
++ Variable name/Variable name
b ++
++
-- --Variable name/Variable name --
! |Expression
. . From left to
/ Expression / Expression right
3 * Expression * Expression
Y Integer expression / Integer
’ expression
. . From left to
+ + .
4 Expression + Expression right
- Expression - Expression
. . From left to
> Expression > Expression right
5 >= Expression >= Expression
< Expression < Expression
<= Expression <= Expression
== Expression == Expression From left to
6 P P right
1= Expression = Expression
7 && Expression && Expression Fron_l left to
right
. . From left to
8 I Expression || Expression right
_ . _ . From right
= Variable = Expression to left
9 /= Variable /= Expression
*= Variable *= Expression
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Variable % = Expression

Variable += Expression

Variable -= Expression

15.4.17 Clock commands
15.4.17.1 ClkRead

Explanation

It is used to read the value of the clock.

Definition

Return value, data type: double, to return the time interval between the stop time of the clock or the
current time and the start of the clock. The accuracy is 0.001s.

ClkRead (Clock);

Clock, data type: clock, name of the clock.

Example

Example 1

VAR clock clockl;

ClkStart(clockl);

ClkStop(clockl);

VAR double interval=ClkRead(clock1);

interval stores the time interval between start and stop of clockl.

15.4.17.2 ClkReset

Explanation

It is used to reset a clock. ClkReset guarantees that the count is 0 before using a clock.

Definition

ClkReset (Clock);
Clock, data type: clock, name of the clock.

Example

Example 1

VAR clock clockl;
ClkReset (clockl);
Reset clockl.

15.4.17.3 ClkStart

Explanation

It is used to start a clock.
When a clock starts, it will continue to count until the clock stops or the program resets. The clock will
continue to operate after the program stops or the robot is powered off.

Definition

ClkStart (Clock);
Clock, data type: clock, name of the clock.

Example

Example 1

VAR clock clockl;

ClkStart (clockl);

Declare clockl, and start clockl.

15.4.17.4 ClkStop

Explanation

It is used to stop a clock.
When the clock stops, it stops counting. After the clock stops, it can be read for the interval, restarted, or
reset.

Definition

ClkStop (Clock);
Clock, data type: clock, name of the clock.

Example

Example 1
VAR clock clockl;
ClkStart (clockl);

CIkStop (clock1);
Stop clockl.

15.4.18 Advanced commands
15.4.18.1 RelTool

It is used to translate or rotate the spatial position in the tool frame as specified by the current command.

Explanation Main difference from Offs: Offs is the offset relative to the work object frame, and RelTool is the offset
relative to the tool frame.
Return value, data type: robtarget, to return the new pose after the offset.
Definition RelTool(Point, XOffset, YOffset, ZOffset, Rx, Ry, Rz [, Tool, Wobj]);

Point, data type: robtarget, the point to be offset, or the initial point of the offset command.
XOffset, data type: double, offset in the x-direction of the tool frame.

xCore Control System User Manual 361



15 RL Commands

ROIKALE

YOffset, data type: double, offset in the y-direction of the tool frame.

ZOffset, data type: double, offset in the z-direction of the tool frame.

Rx, data type: double, the rotation angle around the x-axis of the tool frame.

Ry, data type: double, the rotation angle around the y-axis of the tool frame.

Rz, data type: double, the rotation angle around the y-axis of the tool frame.

Tool, data type: tool, contain tool frame information describing the Point position.

Wobj, data type: wobj, contain work object frame information describing the Point position.

Example 1

p2=RelTool(p1,100, 0, 30, 20, 0, 0);

Since no tool and work object is specified, tool0 and wobj0 are used by default. Offset point pl by 100
mm in the x-direction, 0 mm in the y-direction, and 30 mm in the z-direction on the tool frame, and then
rotate 20 degrees around the x-axis. Last assign the new target point position to p2.

Example 2

p2=(RelTool(p1,100, 0, 30, 20, 0, 0), tool5, wobj6);

Offset point pl by 100 mm in the x-direction, 0 mm in the y-direction, and 30 mm in the z-direction on
the tool5 tool frame, and then rotate 20 degrees around the x-axis. Last assign the new target point
position to p2.

Example

Example 3

MoveL (RelTool(p1,100, 0, 30, 20, 0, 0), v4000, fine, tool2, wobj4);

RelTool is used along with the Move command. As no tool or work object frame is specified, the tool and
wobj of the Move command will be used. Offset point pl by 100 mm in the x-direction, 0 mm in the y-
direction, and 30 mm in the z-direction on the tool2 tool frame, and then rotate 20 degrees around the x-
axis.

Auxiliary programming is not supported for the optional parameters (Tool and Wobj) of this command.
The 5-axis models of the xMate CR series may have many unreachable points when using the RelTool
Attention command due to the lack of one orientation DOF. It is necessary to determine the offset based on the
characteristics of reachable orientations (e.g. translation of points is usually reachable where the flange
remains parallel to the base).

15.4.18.2 Offs

The position offset function, which is used to offset a point in the work object frame specified in the
Explanation current command by a distance and return the position value of a new point. The translation offset is
represented by X, y, and z, and the orientation rotation offset is represented by Rx, Ry, and Rz.

Return value, data type: robtarget, the new pose after the offset.

Offs (Point, XOffset, YOffset, ZOffset [, Rx, Ry, Rz] )

Point, data type: robtarget, the point to be offset, or the initial point of the offset command.
XOffset, data type: double, offset in the x-direction of the work object frame.

Definition YOffset, data type: double, offset in the y-direction of the work object frame.

ZOffset, data type: double, offset in the z-direction of the work object frame.

Rx, data type: double, the rotation angle around the x-axis of the work object frame.

Ry, data type: double, the rotation angle around the y-axis of the work object frame.

Rz, data type: double, the rotation angle around the z-axis of the work object frame.

Example 1
p11=0ffs(p10, 100, 200, 300);

Example Have the point p10 offset 100 mm in the x-direction, offset 200 mm in the y-direction, offset 300 mm in
the z-direction of the work object frame, and assign the position of the new target point to p11.
Attention This command does not support auxiliary programming for the moment.

15.4.18.3 ConfL

After the command is enabled, the following two items are checked:

1. Check whether the actual joint angle (i.e., cf1—7) reached through the Cartesian path is largely
different from the teaching of the target point. If the difference is too large, the log will display the

Explanation prompt, and the user consider whether to reach the target point in such a way.

2. Check whether the actual joint configuration (i.e., cfx value) reached through the Cartesian path is
consistent with the teaching of the target point, and if not, an error will be reported and the
movement will stop.

Example 1
ConfL(on);;
MoveL (p1,v1000 ....);
Example //1f the J6 angle at the P1 teaching position is -5°, the J6 angle may be 355° after the MoveL command is

executed (the difference between the two is +-360°, that is, they are the same position). At this time, the
log will prompt "The difference between the actual point of the turning angle and the set point is too
large", but the movement will not stop.

362 xCore Control System User Manual



15 RL Commands

ROIKKALE

ConfL(off);

MoveL (p1,v1000 ....);

//After the conf check of the Cartesian path is disabled, the robot can move to P1, but the cf1—7 and cfx
values of confdata for the actual point and teaching point are not checked.

1. The ConfL command corresponds to Cartesian motion commands such as MoveL and MoveC,
without impact on the MoveJ and MoveAbsj, or the conf setting of "Move to".

2. In the case of executing Cartesian motion commands such as linear motion and circular motion, the

Attention robot moves towards the target point with the pose most similar to that in the starting point. At this

point, the angle of the target point will be automatically selected, so the actual turning angle of the

robot at the target point will be different from the angle at the teaching position in some cases. When

the command is enabled, a prompt is given for this situation.

15.4.18.4 Conf]

The Cartesian frame corresponds to a set of conf parameters (cf1—7, cfx). The conf data corresponding to
the Cartesian coordinate points manually changed or written by the user may be incorrect, which makes it
impossible for the controller to resolve the path of the target point. But in some scenarios, the user cares
Explanation only about the robot's TCP position rather than the orientation. In this case, Conf] Off can be used to
remove conf limitations of the point and the controller can try to calculate the inverse kinematics closest
to the starting point of the path (the calculation may fail, resulting in a failure of the motion command).
Users can read the introduction to confdata for details of conf.

Example 1

pl.trans.x=....;

Movel (p1,v1000 ....);

//Only the frame is modified, not the confdata parameters. This command is likely to cause the execution

Example to fail.
Confl(Off);
Movel (p1,v1000 ....);
//After the conf check is disabled, the robot can move to P1, but the orientation is uncertain.
Attention The Conf] command corresponds to MovelJ, without impact on the other motion commands, or the conf

setting of "Move to".

15.4.18.5 Conf

Effect of unified ConfL and ConfJ on/off:
Explanation Conf on: equivalent to ConfL on and ConfJ on
Conf off: equivalent to ConfL off and ConfJ off

Example 1

Conf{on);

MoveL (p0, v1000 ...);

Movel (p1,v1000 ....);

//Effect equivalent to the following commands:
ConfL (on);

Conf] (on);

MoveL (p0, v1000 ...);

Movel (p1,v1000 ....);

Example

15.4.18.6 VelSet

The VelSet command allows for adjusting maximum motion speed for smoother motion when the robot is
handling fragile objects. Instead of being constant, the maximum velocity of each joint keeps changing
Explanation with load, body orientation, and other factors when the robot is moving. The VelSet command scales the
maximum velocity capability curve for a specific task path, and the scaled maximum velocity capability
curve is also a changing curve.

VelSet (gain);

Definition gain, data type: int, the maximum velocity capacity is specified in percentage, ranging from 1% to 100%,
where 100% means the maximum acceleration. The robot reports an error when going over the limit.
Example 1

Example VelSet (50);

Set the maximum velocity capability to half of the robot's default maximum velocity.

1. The VelSet command only affects the motion commands of the corresponding RL project, instead of
JOG, move to, rapid motion, and other non-project functions.

2. The VelSet function will interrupt the turning zone. Please do not insert VelSet commands between the
motion commands that require a turning zone.

Attention
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3. The difference between the VelSet command and the program running rate adjustment slide: the
program running rate adjustment slide modifies the user's expected velocity, for example, motion
command V4000, under 50% slide control, equals a user's expected velocity of V2000. But if the robot is
at its limits, the actual maximum velocity of this motion command is only V1000, then the actual motion
velocity of the robot does not change regardless of whether the velocity slide is at 50% or 100% because
both V2000 and V4000 are above V1000. Changing the expected velocity during this range will not
impact the actual execution velocity; on the contrary, VelSet 50 does not change the user's expected
velocity but reduces the actual maximum velocity of the motion command by 50% during the motion
planning process. Under the same motion command, the actual motion velocity of the robot will be cut to
half from V1000 to V500. The user should identify the difference between these two functions.

4. Speed automatically reverts to the default (100%) during the following operations:

®  RL program is reset manually (PP to Main)

® A new RL program is loaded

15.4.18.7 AccSe

t

Explanation

The AccSet command allows for adjusting acceleration for smoother movement when the robot is
handling fragile objects.

Definition

AccSet (acc, ramp);

Acc, data type: int, the acceleration is specified as a percentage of the system preset value, ranging from
30% to 100%, where 100% means the maximum acceleration, beyond which the robot will stop and report
an error.

Ramp, data type: int, the Jerk is specified as a percentage of the system preset value, ranging from 30% to
100%, where 100% means the maximum jerk, beyond which the robot will report an error.

Example

Example 1
AccSet (50, 50);
Acceleration and jerk are set to half of the default.

Attention

Acceleration automatically reverts to the default (100%) during the following operations:
®  RL program is reset manually (PP to Main)
® A new RL program is loaded

15.4.18.8 MotionSup

Explanation

It is used to turn on and off Collision Detection.

Definition

MotionSup(type [, level, event]);

Type, data type: keyword, On: turn on, Off: turn off

Level, data type: int, the additional parameter for MotionSup On to modify the collision detection
sensitivity percentage, range: [1, 200]

Event, data type: string, the additional parameter for MotionSup On to set the behavior after collisions

® "softstop" indicates it stops compliantly

Example

Example 1

MotionSup(On);

/l... other commands

MotionSup(Off);

After enabling collision detection, users can execute other commands and turn off collision detection by
MotionSup Off after the completion of commands

Example 2

MotionSup(On, 200, “softstop”);

Users enable collision detection and set the detection sensitivity percentage to 200% and the behavior
triggered to a compliant stop after detecting a collision.

15.4.18.9 MotionSupPlus

MotionSupPlus (Motion Supervision Plus) is used to adjust the robot's joint collision detection sensitivity

Explanation in the RL program at any time.
Definition MotionSupPlus(_x_l, x2, x3, _x4, x5, x6, ?&7)_; o _
x1 to x7, the collision detection sensitivity in % for joints 1-7, respectively.
Example 1
MotionSupPlus(5, 20, 7, 20, 6, 20, 5);
Indicates the sensitivity of the 7 joints to be 5, 20, 7, 20, 6, 20, 5, respectively.
Example

Note:

For 6-axis robots, 7 parameters should be set too, where the first 6 parameters correspond to joints 1-6.
This command is available for cobots and six-axis industrial robots, but not three- and four-axis industrial
robots.

15.4.18.10 MotionSuplointTrq
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Explanation

MotionSupJointTrq (Motion Supervision Joint Torque) Motion supervision is used to adjust the driving
torque limits of robot joints at any time in the RL program.

Definition

MotionSupJointTrq(x1, x2, x3, x4, x5, x6, x7);
x1 to x7 indicates the driving torque limits of joint 1 to joint 7 respectively, in N.m.

Example

Example 1

MotionSupJointTrq (100, 91, 59, 14, 14, 14, 5);

It indicates that the driving torque limits of 7 joints are 100 N.m, 91 N.m, 59 N.m, 14 N.m, 14 N.m, 14
N.m, and 5 N.m, respectively.

Note:

For 6-axis robots, 7 parameters should be set too, where the first 6 parameters correspond to joints 1-6.
This command is available for cobots and six-axis industrial robots, but not three- and four-axis industrial
robots.

15.4.18.11 BreakLookAhead

Explanation

This command informs the control system to cancel the lookahead and force the cancellation of the
turning zone between the previous motion command and the next motion command. The robot TCP will
move to the target point position of the previous motion command and then move to the next point
without the turning zone. The program pointer will also wait for the TCP to move to the target point
position of the previous motion command before continuing the lookahead scan.

Definition

The command includes no parameters and no return value

Example

Example 1

MoveL(p1,v1000, z50, tool0);

BreakLookAhead

MoveL(p2,v1000, z50, tool0);

MoveL(p3,v1000, z50, tool0);

1) The turning zone of point P1 is set to z50. Because of the BreaklL.ookAhead command, the lookahead
and the turning zone will be canceled, and the robot TCP will move exactly to point P1 and then to P2.
There is no BreakLookAhead command between P2 and P3, so the robot will look ahead at P2 and pass
the z50 turning zone before moving to P3.

2) The BreakLookAhead command has the same effect as the wait 0 command.

15.4.18.12 GetRobotMaxLoad

Explanation It is used to get the maximum load value of the current robot model.
Definition Ret = GetRobotMaxLoad().; .
Ret, return value, data type: int, maximum payload
int maxload = GetRobotMaxLoad();
Example print(maxload);

With xMate 7 as an example, return 7.

15.4.18.13 GetRobotState

Explanation

It is used to get the current operating state of the control system. Use the 4-byte bit information to
represent the state of the control system, including fault, emergency stop, safety gate, operation mode,
servo mode, and motion state, as shown in following table.

Definition

Ret = GetRobotState();
Ret, return value, data type: byte array, use four-byte types to represent the robot state.

Example

Example 1

byte st[4] = GetRobotState();

print(st);

Return {0, 5, 0, 0}. According to the table, the current state is: no fault, motor powered on, automatic
mode, robot motion state, servo is in position mode.

S/N State bits Meaning

1 Byte[1].bit[1] 1: Control system is not authorized

2 Byte[1].bit[2] 1: Control system recoverable faults

3 Byte[1].bit[3] 1: Control system fatal error

4 Byte[1].bit[4] 1: Servo system failure

5 Byte[1].bit[5] 1: Servo system fatal failure

6 Byte[1].bit[6] 1: Emergency stop

7 Byte[1].bit[7] 1: Safety gate stop

8 Byte[1].bit[8] Reserved

9 Byte[2].bit[1] Power-on state, 0: motor is not powered on; 1: motor is powered on
10 Byte[2].bit[2] Robot motion state, 0: idle; 1: in motion

11 Byte[2].bit[3] Operation mode, 0: manual mode; 1: automatic mode
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12 Byte[2].bit[4] Servo mode, 0: position mode; 1: torque mode
13 Byte[2].bit[5] Reserved
14 Byte[2].bit[6] Reserved
15 Byte[2].bit[7] Reserved
16 Byte[2].bit[8] Reserved
17 Byte[3] Reserved
18 Byte[4] Reserved

15.4.18.14 AutolgnoreZone

Explanation It is used to specify whether to allow the control system to automatically ignore the turning zone.

AutolgnoreZone (true/false);

true: Allow the control system to automatically ignore the turning zone (This is also the default state of
the control system);

false: Do not allow the control system to automatically ignore the turning zone

Po Py

|

MovelL p3,v1000,z50,tool0
MoveL p4,v1000,fine,tool0 D4

As shown above: The robot runs two MoveL. commands with a z50 turning zone in between. During the
motion, the robot needs lookahead from its current position for smooth and safe motion. For example,
when the robot moves to p0, it looks ahead to P1. In this process, the control system pre-processes the
information between p0 and p1.

Definition . . .

As the robot moves forward, the lookahead end point also moves forward. At a certain point, the
lookahead end point pl coincides with p2, the start point of the turning zone. If the control system has
received the second motion command, it can generate a turning zone properly and control the robot to
move along the predetermined trajectory; if the control system fails to receive the second motion
command, it cannot generate the turning zone, and it will process the turning zone according to the
AutolgnoreZone command status. See below for the logic:
AutolgnoreZone true: Instead of waiting for the second motion command, the control system will cancel
the turning zone and control the robot to move directly toward P3.
AutolgnoreZone false: The control system will wait for the second motion command, during which the
robot will slow down until the turning zone trajectory is generated. If the robot fails to receive the second
motion command when reaching P2, the robot will stop moving and report an error through HMI.
The failure of the robot to receive the second motion command timely is often a result of too many non-
motion commands between two motion commands, e.g.:

MoveL p3,v1000,z50,tool0

For(int i from 1 to 10000)

printf("i = %d\n", 1)

endfor

MoveL p4,v1000,fine,tool0
Many print commands are added between two motion commands, and it takes a long time for the control
system to receive the second motion command after the first one is processed.
Example 1
AutolgnoreZone(true);
MoveL(p3,v1000, z50, tool0);
MoveL(p4,v1000, fine, tool0);

Example Allow the control system to automatically ignore the turning zone

Example 2
AutolgnoreZone(false);
MoveL(p3,v1000, z50, tool0);
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MoveL(p4,v1000, fine, tool0);
Do not allow the control system to automatically ignore the turning zone

15.4.18.15 MotionWaitAtFinePoint true/false

When the robot is stationary and the user clicks Start, the control system will look ahead a certain distance
according to the lookahead parameter before starting the robot. This command sets whether the robot
Explanation starts moving immediately when the lookahead coincides with a fine point.

Fine point: the target point without a turning zone, i.e. a target point with the turning zone parameter set to
fine.

MotionWaitAtFinePoint(true/false);

MotionWaitAtFinePoint true: The control system controls the start of the robot strictly according to the
lookahead parameters. The robot only starts to move when the lookahead distance reaches the set value of
the lookahead parameter or the lookahead of all motion commands is completed. In this state, the control
system can guarantee the set lookahead distance.

MotionWaitAtFinePoint false: The control system does not strictly follow the lookahead parameters, and
the robot starts moving immediately when the lookahead coincides with the fine point. In this state, the
robot can still start smoothly when the program logic gets extremely complicated, but the lookahead
distance cannot be guaranteed.

Default: MotionWaitAtFinePoint false

Definition

Example 1

MotionWaitAtFinePoint(true);

MoveL(p1,v1000, fine, tool0);

MoveL(p2,v1000, fine, tool0);

MoveL(p13v1000, fine, tool0);

MoveL(p1,41000, fine, tool0);

MoveL(p1,51000, fine, tool0);

When the control system looks ahead to p1, it does not start the robot immediately, but checks whether the
current lookahead distance has reached the set length before deciding whether to start the robot.

Example
Example 2

MotionWaitAtFinePoint(false);

MoveL(p1,v1000, fine, tool0);

MoveL(p2,v1000, fine, tool0);

MoveL (p3,v1000, fine, tool0);

MoveL (p4,v1000, fine, tool0);

MoveL (p5, v1000, fine, tool0);

When the control system looks ahead to pl, it immediately starts the robot, instead of checking whether
the current lookahead distance has reached the set length.

15.4.18.16 IgnoreOverride

In scenarios where welding, gluing, and other processes have strict requirements for the motion speed
along the path, the command is developed with the hope of the motion speed of the process section not
being affected by the global speed. This command can temporarily block the influence of the rate slider on
motion commands, so that a specific segment of motion commands and trajectories is not affected by the
global speed.

This command supports performance in both automatic and manual modes. In manual mode, the motion
speed is limited by v250. If the speed exceeds v250, it moves at v250. In automatic mode, it moves at the
desired speed.

Explanation

IgnoreOverride(On/Off);
IgnoreOverride On indicates that subsequent motion commands are not affected by the rate slider, and

Definition IgnoreOverride Off has the opposite effect.

Example 1

Movel (p1,v1000 ....);//Affected by slider speed
IgnoreOverride(On);

Movel (p2,v1000 ....);//Unaffected by slider speed
Movel (p3,v1000 ....);//Unaffected by slider speed
IgnoreOverride(OfY);

Example Movel (p4,v1000 ....);//Affected by slider speed

Example 2 (manual mode)

IgnoreOverride(On);

Movel (p2,v1000 ....);//Unaffected by slider speed and moving at the speed of v250
Movel (p3,v100 ....);//Unaffected by slider speed and moving at the speed of v100
IgnoreOverride(Off);
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Example 3 (automatic mode)

IgnoreOverride(On);

Movel (p2,v1000 ....);//Unaffected by slider speed and moving at the speed of v1000
Movel (p3,v100 ....);//Unaffected by slider speed and moving at the speed of v100
IgnoreOverride(Off);

Attention

Affected motion commands: MoveAbsJ, Movel, Movel, MoveC, MoveCF, MoveT, SearchL, SearchC,
TrigL, TrigC, and TrigJ.

The command is not immediately executed and does not interrupt the turning zone.

It can only be used in motion tasks and cannot be used in Inzone; otherwise, an error will be reported.

15.4.18.17 SingArealockAxis4

Explanation This command indicates the use of locking the 4-axis method to avoid robot wrist singularities.

SingAreaLockAxis4(on/off );

SingAreal.ockAxis4 on indicates the enabling of the 4-axis locking to avoid wrist singularity function. It
should be noted that this function can only be enabled when the 4-axis of the robot is at 0° or £180°. It is
necessary to ensure that the 4-axis is at the target point of the previous motion command of
SingAreal.ockAxis4 on or that the 4-axis of the robot is already at the above angle to ensure normal
program operation, otherwise, an error will be reported.

Off, the function is turned off.

Definition Note: The Cartesian motion command between SingAreal.ockAxis4 on and SingArealockAxis4 off
adopts a special interpolation method for its pose, without changing the motion angle of the 4-axis. Any
motion command attempting to change the 4-axis angle will cause an error. At the same time, this
command is designed as a blocking command, which will interrupt the turning zone between the front and
rear motion commands of SingAreal.ockAxis4.

The current version is applicable to industrial standard six-axis series (XB, NB models) and collaborative
xMateCR, xMateSR series (excluding 5-axis models).
This command is not supported when full DH compensation is enabled.
Example 1
MoveAbsJ(p1,v1000, z50, tool0);
SingArealockAxis4(on);
MoveL(p2,v1000, z50, tool0);
MoveL(p3,v1000, z50, tool0);
Example SingAreal.ockAxis4(off);

MoveL(p5, v1000, z50, tool0);

Point position pl needs to ensure that the 4-axis angle is 0° or +180°. When running to
SingArealockAxis4, the 4-axis locking for wrist singularity avoidance function is enabled. The MoveL
p2 and MoveL p3 will adopt the special interpolation method for their poses to maintain the 4-axis angle
unchanged. SingAreaLockAxis4 off indicates to close the function.

15.4.18.18 SpeedRefresh

Explanation It is used to override the speed value in the current motion program task.

SpeedRefresh(override);

Definition override, data type: int, value range: [1%, 100%], if the speed override value exceeds the limit range, the

robot will report an error.

Example 1

Example SpeedRefresh(70);

It indicates the current speed override value is set to 70%

1.  When executing pptomain, pptofunc, cursor movement, reloading the project, or entering/exiting
demo mode, the speed value set through SpeedRefresh will be cleared and restored to the program
running speed set on the teach pendant interface.

2. Priority note: If a speed value is set through SpeedRefresh, the speed specified by this command
shall prevail; if the robot's operating speed is manually adjusted after the SpeedRefresh command is
executed (e.g., by dragging the speed slider on the teach pendant), the manually adjusted speed shall
prevail thereafter.

) 3. The SpeedRefresh command takes effect in turning zones.

Attention The SpeedRefresh command can set a speed value that exceeds the maximum program speed
limit in manual mode or the initial maximum program speed in automatic mode. Use this command
with caution. (When running an RL program in Automatic mode, if pause is clicked and switched to
manual mode, then the "Run" button is clicked to continue execution, the program running speed at
this time will take the smaller value between the "program speed limit in manual mode" and the
"speed value set through SpeedRefresh")

5. The speed override value set through SpeedRefresh will not be immediately completed, since there
will be a certain time lag between issuing commands and the speed impact on the physical robotic
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15.4.18.19 CSpeedOverride

Explanation It indicates the current speed override value that users read

Ret = CSpeedOverride();

Definition Ret Data type: int The value range is 1%—100% of the speed override value

Example 1

int override = CSpeedOverride();

print(override);

If the current speed override value is 70%, it will return to 70

Example

15.4.18.20 SingArealointWay

It indicates the use of joint space trajectory interpolation to avoid singularities in Cartesian commands.
The Cartesian motion command between SingAreaJointWay on and SingArealointWay off will be
automatically detected by the control system for any singularity. If the trajectory does not contain
singularities, it will move in the same way as a normal trajectory. If it contains singularities, it will move
in a unique pattern specific to the mode. See below for details:

PO
zone Psingular Pl
Explanation /’__°/./ zone
PO Pcut2
1:)cutl

As shown in the above figure, for the Cartesian trajectory POP1 with singularities, the control system
detects the singularity Psingular and adds two points, Pcutl and Pcut2, around the singularity Psingular, to
the original trajectory. The original trajectory is divided into three parts: POPcutl, PcutlPcut2, and
Pcut2P1. Among them, POPcutl and Pcut2P1 are still in the original Cartesian trajectory, but PcutlPcut2
uses a joint space trajectory (MoveAbsJ) instead of the original trajectory, so that it can traverse the
singularity. The three trajectory segments are smoothly transitioned using a turning zone, and the turning
radius of the turning zone can be set, which is the zone parameter in the command.

The motion of robot near singularities usually involves a large range of joint angles, so when using this
command, it is necessary to confirm whether the robot's motion trajectory meets the requirements.

Note: The current version is applicable to industrial standard six-axis series (XB, NB models).

SingAreaJointWay(on/off, zone);

on/off, to indicate that the joint interpolating singularity is enabled or disabled.

Zone, to indicate the radius of the turning zone for the three trajectory segments POPcutl, Pcutl1Pcut2, and
Pcut2P1 after cutting, as shown in the above figure, referring to the definition of the turning zone.

Definition

Example 1

MoveAbsJ(p1,v1000, z50, tool0);

SingArealointWay(on, 50);

MoveL(p2,v1000, z50, tool0);

MoveL(p3,v1000, z50, tool0);

Example SingArealointWay(off);

MoveL(p5, v1000, z50, tool0);

In the above commands, SingArealJointWay on, 50 enables singularity avoidance and specifies an internal
turning radius of 50 mm for singularity avoidance. SingAreaJointWay off disables singularity avoidance,
and the motion commands in between will use the method of joint interpolating singularity avoidance for
motion.

15.4.18.21 SingAreaWrist

This command indicates using sacrifice orientation to avoid singularities in Cartesian commands.

The Cartesian motion commands between SingAreaWrist on and SingAreaWrist off both use sacrifice
orientation to move. In this case, the robot tool follows the correct and precise trajectory motion, but the
shape of the robot's wrist will be altered. When the singularity is not traversed, the above situation will
also occur.

The robot uses sacrifice orientation to move, and the wrist orientation of the robot may have a large range

Explanation
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of motion. Therefore, when using this command, it is necessary to confirm whether the robot's motion
trajectory meets the requirements.

Note:

The current version is applicable to industrial standard six-axis series (XB, NB models) and collaborative
xMateCR, xMateSR series.

SingAreaWrist(on/off, limit);

Definition on/off, to indicate that the sacrifice orientation for singularity avoidance is enabled or disabled.
Limit, the value in degrees that represents the maximum allowable sacrifice orientation.
Example 1
MoveAbs]J (p1,v1000, z50, tool0);
SingAreawrist (on, 30);
MoveL (p2,v1000, z50, tool0);
MoveL (p3,v1000, z50, tool0);
Example SingAreaWrist off;
MoveL (p4,v1000, z50, tool0);
In the above commands, SingAreaWrist on, 30 enables singularity avoidance and specifies the maximum
sacrifice orientation of 30 degrees for singularity avoidance. SingAreaWrist off disables singularity
avoidance, and the motion commands in between will use the method of singularity avoidance for motion.
Please note that the turning zone between pl and p2 and between p2 and p3 can be generated normally,
while the turning zone between p3 and p4 cannot be generated.
It can only be used for linear motion, not for curved motion.
When using the sacrifice orientation for singularity avoidance function, the teaching point will be changed
when it is within the singularity range. The wrist orientation during motion may sometimes differ from the
Attention taught orientation, not only at the teaching points where singularities are traversed, but also potentially at

subsequent teaching points.
The motion of the orientation near the singularity may differ between single-step motion and continuous
motion.

15.4.18.22 SetRobotJointsMaxAcc

It is used to dynamically modify the maximum acceleration of the robot joint. When the robot needs to
magnify the maximum acceleration of the joint to raise the takt and increase the robot's motion speed, the

Explanation maximum acceleration of each joint can be set by this command. The effect of this command is consistent
with the "maximum joint acceleration" under the motion parameters set on HMI, and this command is
available for a specific motion.

Definition SetRobotJointsMaxAcc(jointvall, jointval2, jointval3, jointval4, jointvalS, jointval6, jointval7 );
jointvall—7, data type: double/int, maximum acceleration of the joint, unit: °/s.

Example Example | .
SetRobotJointsMaxAcc (80000.0, 70000.0, 70000.0, 150000.0, 150000.0, 20000.0, 20000.0);

Attention When there is a turning zone between the two motion commands, the turning zone is generated according

to the constraints of the smaller one between the maximum joint accelerations.

15.4.18.23 SetRobotJointsMaxJerk

It is used to dynamically modify the maximum jerk of the robot joint. When the robot needs to magnify
the maximum jerk of the joint to raise the takt and increase the robot's motion speed, the maximum jerk of

Explanation each joint can be set by this command. The effect of this command is consistent with the "maximum joint
jerk" under the motion parameters set on HMI, and this command is available for a specific motion.
Definition SetRobotJointsMaxJerk(joint_vall, jo_intval;, jointval3f, jointvgl4, jointval$, jointval6, jointval7 );
jointvall—7, data type: double/int, maximum jerk of the joint, unit: °/s3.
Example Example 1 .
SetRobotJointsMaxJerk (30000.0, 27000.0, 27000.0, 50000.0, 40000.0, 60000.0, 60000.0);
Attention When there is a turning zone between two trajectory segments, the turning zone is generated according to

the constraints of the smaller one between the maximum joint accelerations;

15.4.18.24 SetTransmissionOverloadParams

Explanation

It is used to dynamically modify the driving overload coefficient of the robot. When the robot needs to
magnify the driving overload coefficient of the joint properly to raise the takt and increase the robot's
motion speed, the driving overload coefficient of each joint can be set by this command. The effect of this
command is consistent with the "overload coefficient" under the body parameters set on HMI, and this
command is available for a specific motion.

Definition

SetTransmissionOverloadParams (jointvall, jointval2, jointval3, jointval4, jointvalS, jointval6,
jointval7);
jointvall—7, data type: double/int, driving overload coefficient of the joint.

Example

Example 1
SetTransmissionOverloadParams (0.95, 0.95, 0.95, 0.95, 1.5, 0.95, 1.0);
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Attention

When there is a turning zone between two trajectory segments, the turning zone is generated according to
the constraints of the smaller one between the transmission overload coefficients;

15.4.18.25 ResetTransmissionOverloadParams

Used to restore the robot's transmission overload coefficient to its original value; to be used in conjunction

Explanation with the SetTransmissionOverloadParams command; the effect of this command is cleared after taking
effect;
Definition ReSetTransmissionOverloadParams();
No parameters.
Example 1
Example

ReSetTransmissionOverloadParams();

15.4.18.26 SetAccRampTime

It is used to set the acceleration ramp time, that is, the time it takes for the robot to increase its

Explanation acceleration from a minimum to a maximum. The smaller the value, the faster the robot accelerates, and
vice versa.
Definition SetAccRampTime (ramptime);
ramptime, data type: double/int, acceleration ramp time, range: [0.02, 0.5], unit: s.
Example Example 1

SetAccRampTime (0.15);

15.4.18.27 ResetAccRampTime

Explanation It is used to reset the acceleration ramp time, with the SetAccRampTime.
Definition ResetAccRampTime ();
No parameters;
Example 1
Example ResetAccRampTime();

15.4.18.28 SetVarValue

Explanation

It is used to assign the variables in the turning zone, and the assignment is not triggered for lookahead.

Definition

SetVarValue(varl, var2);

Assign var2 to varl.

varl: data type: byte, int, double, bool, and writable register variable with no function code bound.

var2: data type: byte, int, double, bool, IO variable, register variable, function return value, and
expression.

Example

Example 1

//The robot is currently located in the p0.

MoveL(p1l);

SetVarValue(varl, var2); / Assign var2 to varl at the start point of the turning zone
MoveL(p2);

Attention

The implicit conversion occurs during the assignment.
int a=1;

double b=20.22;

SetVarValue(a, b);

For example, after the assignment, the variable a is 20.

15.4.18.29 SetStopAccRampTime

It is used to set the acceleration ramp time during the final stop phase. For target points without a turning
zone, this is the time it takes for the robot to increase its acceleration from a minimum to 0 during the final

Explanation stop phase. The smaller the value, the faster the robot stops, and vice versa. If the acceleration ramp time
is greater than the acceleration ramp time during the final stop phase, the robot will use the longer
acceleration ramp time for stopping.

SetStopAccRampTime(ramptime);

Definition ramptime, data type: double/int, acceleration ramp time during the final stop phase, range: [0.01, 1], unit:
s.

Example Example 1

SetAccRampTime(0.15);

15.4.18.30 ResetStopAccRampTime

Explanation |

It is used to reset the acceleration ramp time during the final stop phase, with the SetStopAccRampTime.
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Definition

ResetStopAccRampTime();
No parameters;

Example

Example 1
ResetStopAccRampTime();

15.4.18.31 PathRecStart

Explanation

Start recording the robot's path. It is a stop lookahead command.

After executing PathRecStart to initiate path recording, the supported motion types for recording include
MoveL, MovelJ, MoveAbsJ, MoveC, TrigL, TrigC, and Trig). During path recording, the execution of
MoveC and TrigC commands cannot be interrupted; otherwise, the target points cannot be recorded. If
MoveC or TrigC commands are interrupted, an error will be reported and execution will stop.

Definition

PathRecStart();

Example

MoveL(p1,v1000, z50, tool0, wobj0);

PathRecStart();

MoveL(p2,v1000, z50, tool0, wobj0);

When lookahead reaches PathRecStart, it stops lookahead and waits for the motion before PathRecStart to
complete before executing PathRecStart. Motion commands after this command will be recorded.

15.4.18.32 PathRecStop

Explanation Stop recording the robot's path and clear the recorded path data. It is a stop lookahead command.
Definition PathRecStop();
MoveL(p1,v1000, z50, tool0, wobj0);
PathRecStop();
Example MoveL(p2,v1000, z50, tool0, wobj0);

When lookahead reaches PathRecStop, it stops lookahead and waits for the motion before PathRecStop to
complete before executing PathRecStop. After this command, path recording will cease and the recorded
path data will be cleared.

15.4.18.33 PathRecBwd

Explanation

Make the robot move backward along the recorded path. It is a stop lookahead motion command, and the
motion of PathRecBwd will not be recorded.

If there are commands that interrupt lookahead between motion instructions, when executing the recorded
path, the turning zone of the trajectory before the lookahead interrupting command will be set to z0.

After executing PathRecStart to initiate path recording, if an interrupt is triggered, the PathRecBwd
command in the interrupt must precede other motion commands; otherwise, an error will be reported and
execution will stop.

PathRecBwd cannot be interrupted. If an interrupt is triggered while executing PathRecBwd, an error will
be reported and execution will stop.

Definition

PathRecBwd();

Example

MoveAbsJ(j1, v1000, z50, tool _weld);

PathRecStart();

MoveL(p1,v1000, z50, tool0, wobj0);

MoveAbsJ(j2, v1000, z50, tool _weld);

PathRecBwd();

MoveL(p2,v1000, z50, tool0, wobj0);

Two motion commands are recorded after PathRecStart. When executing PathRecBwd, the robot will
perform path backtracking, moving from j2—pl—the robot's position when executing PathRecBwd (j1)

15.4.18.34 PathRecFwd

Explanation

Make the robot move backward to the position where PathRecBwd was executed. It is a stop lookahead
motion command, and the motion of PathRecFwd will not be recorded.

If there are commands that interrupt lookahead between motion instructions, when executing the recorded
path, the turning zone of the trajectory before the lookahead interrupting command will be set to z0.

After executing PathRecStart to initiate path recording, if an interrupt is triggered, the PathRecFwd
command in the interrupt must not be followed by any motion commands; otherwise, an error will be
reported and execution will stop.

PathRecFwd cannot be interrupted. If an interrupt is triggered while executing PathRecFwd, an error will
be reported and execution will stop.

Definition

PathRecFwd();

Example

MoveAbsJ(j1, v1000, z50, tool _weld);

PathRecStart();

MoveL(p1,v1000, z50, tool0, wobj0);

MoveAbsJ(j2, v1000, z50, tool _weld);

PathRecBwd();

PathRecFwd();

When executing PathRecBwd, the robot performs path backtracking [j2->pl->robot's position when
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executing PathRecBwd (j1)]. At this point the robot is at position j1. When executing PathRecFwd, the
robot will move from j1->p1->j2 back to position j2.

15.4.18.35 GetRecStartStatus

Explanation Get whether path recording is enabled. The return value is of bool type
Definition GetRecStartStatus();
bool b1l = GetRecStartStatus();
Example

Get whether path recording is enabled. true if enabled, false if disabled.

15.4.18.36 SetMaxMotionJerk

Set the value of the robot's underlying otgc jerk. The default value is 300. Increasing this value can

Explanation achieve faster start/stop effects. The value will be restored to default after pptomain;
Definition SetMaxMotionJerk(Num);
Num: Data type: int/double, greater than 100
Example Example 1

SetMaxMotionJerk(10000);

15.4.18.37 VibSuppression

Command to set the vibration suppression function switch. During Pptomain, the vibration suppression
Explanation function reverts to the state set in the HMI interface (see the vibration suppression function in the
Dynamic settings module in 9.8).

VibSuppression(Type);

Definition Type, data type: keyword, on: turn on, off: turn off

VibSuppression(on);
MoveAbsJ(p1,v500, fine, tooll);
MoveAbsJ(p2,v500, fine, tooll);
MoveAbsJ(p3,v500, fine, tooll);
VibSuppression(off);

Example MoveAbsJ(p4,v500, fine, tooll);
When executing the VibSuppression(on) command, the controller enables the vibration suppression
function. The movements at subsequent points pl—p3 will be affected by the vibration suppression
function, where robot vibrations during start/stop are suppressed, resulting in improved trajectory
accuracy. When executing the VibSuppression(off) command, the controller disables the vibration
suppression function.

15.4.19 Function commands
15.4.19.1 CRobT

It is used to get the robot pose. When using this function, you need to give the names of the tool and the
work object. Return the pose of the specified tool frame, the current axis configuration information, and
Explanation the external axis position.

Note: When using CRobT, the robot should be in the stop state, i.e. the turning zone of the motion
statement before CRobT should be set as fine.

Return value, data type: robtarget, return the current robot position, orientation, axis configuration data,
and external axis information.

Definition CRobT(Tool, Wobj);

Tool, data type: tool, the tool used when calculating the position.

Wobj, data type: wobj, the work object used when calculating the position.

Example 1
p2 = CRobT( tooll, wobj2 );

Example

15.4.19.2 ClointT

ClointT is used to read the current angle of the robot axes and external axes.
Explanation Note: When using ClointT, the robot should be in the stop state, i.e. the turning zone of the motion
command before CRobT should be set as fine.

Return value, data type: jointtarget, rotation axis unit: degree; linear axis unit: mm,

Definition to return the current angle value of the robot axes and the external axes.
CJointT();
Example 1

Example VAR jointtarget j2;

j2 = ClointT();

15.4.19.3 CalclointT

Explanation | It is used to calculate the corresponding joint angle based on the specified robtarget variable
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Definition

Return value, data type: jointtarget, to return the positions of joint angle and external axes corresponding
to the input position. The joint angle is in Degrees (°), the external axis of the straight line is in
millimeters (mm), and the rotation of the external axis is in Degrees.

CalcJointT(Rob_Target, Tool, Wobj);

Rob_Target, data type: robtarget, the specified Cartesian space target point. Please note that the tool and
work object used in the definition of this point should be consistent with the tool/work object used in the
CalcJointT command, otherwise, it may lead to results error.

Tool, data type: tool, the tool to be used when calculating the joint angle. Note that it needs to be the same
as the one used when defining the robtarget used.

Wobj, data type: wobj, the work object to be used when calculating the joint angle. Note that it needs to
be the same as the one used when defining the robtarget used.

Example

Example 1
jpos2 = CalcJointT(pt1, tooll, wobj2);
Calculate the joint angle when tooll reaches the ptl and assign it to jpos2. ptl is defined under wobj2.

15.4.19.4 CalcRobt

Explanation

It is used to calculate the corresponding Cartesian space pose based on the specified joint angle.

Definition

Return value, data type: robtarget, to return the Cartesian space pose of a given joint angle.
CalcRobt(Joint_Target, Tool, Wobj);

Joint_Target, data type: jointtarget, the given joint angle for calculating Cartesian space pose.
Tool, data type: tool, the tool used when calculating Cartesian space pose.

Wobj, data type: wobj, the work object used when calculating the Cartesian space pose.

Example

Example 1

ptl = CalcRobT( jposl, tool2, wobj);

Calculate the Cartesian pose based on jposl and assign it to ptl. ptl is the pose described by the tool
frame tool2 in the work object frame wobj1.

15.4.19.5 Print

It is used to print and output the user-defined content to the teach pendant, and the user can then use this
function to debug the program.
The input parameters of the Print function are special, the number of input parameters is unlimited, but

Explanation there must be at least one, and each parameter must be a defined variable or a constant.
The system converts these variables into strings and concatenates them in series, and finally outputs them
to the debug window of the program editor. (When the debug window is closed, the information of the
print is still recorded, with the maximum number of 500)
Definition Print(varl, var2, ...... );
Example 1
counter = 0;
while(true)
counter+-+;
Print(“‘counter = ”, counter);
endwhile
After the program is executed, the HMI's program debug window will print the following information:
Example counter = 1

counter =2
counter =3
counter =4

Note: When you need to output a string, you can use double quotation marks "" to include the characters
you want to display, but nested double quotation marks in double quotation marks are not supported.

15.4.19.6 Print f

The Print_f function is similar to the Print command, but it outputs the parameters to a specific log, and
users can use this function to record key data and key events of the program. The backup function enables
you to export and view the data. The input parameters of the
Explanation Print_f function are unlimited, but there must be at least one, and each parameter must be a defined

variable or a constant.
The system converts these variables into strings and concatenates them in series, and finally outputs them
to the log.

Definition Print_f(varl, var2, ...... )s

Example Example 1
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counter = 0;
while(true)
counter++;
Print_f(“‘counter = ”, counter);
//Other functions
endwhile
After the program is executed, the user log records the changes to the counter, which is available in the
exported rl_log.
2 g3log: created log file at: Sat Nov 23 12:54:56 2024

3 Running on machine: ubuntu

4 LOG format : [level | mmdd hh:mm:ss.uuuuuu] msg

5

6 [RLINFO|11/23 12:55:02.632768 11058][xMateCR7][demo_step_back]task@:main.mod:MAIN[5]->counter = 1
7 [RLINFO|11/23 12:55:83.637821 11058][xMateCR7][demo_step_back]task@:main.mod:MAIN[5]->counter = 2
8 [RLINFO|11/23 12:55:084.645517 11058][xMateCR7][demo_step_back]task@:main.mod:MAIN[5]->counter = 3
9 [RLINFO|11/23 12:55:85.649153 11058][xMateCR7][demo_step_back]taske:main.mod :MAIN[5]->counter = 4
10 [RLINFO|11/23 12:55:086.661848 11058][xMateCR7][demo_step_back]task@:main.mod:MAIN[5]->counter = 5
11 [RLINFO|11/23 12:55:87.675333 11058][xMateCR7][demo_step_back]task@:main.mod:MAIN[5]->counter = 6
12 [RLINFO|11/23 12:55:08.677965 11058][xMateCR7][demo_step back]task@:main.mod:MAIN[5]->counter = 7
13 [RLINFO|11/23 12:55:@9.682166 11058][xMateCR7][demo_step_back]task@:main.mod:MAIN[5]->counter = 8
14 [RLINFO|11/23 12:55:10.686953 11058][xMateCR7][demo_step back]taske@:main.mod:MAIN[5]->counter = 9
15 [RLINFO|11/23 12:55:11.69337@ 11058][xMateCR7][demo_step_back]task@:main.mod:MAIN[5]->counter = 1@

15.4.19.7 PoseMult

Explanation PoseMult is used to calculate the product of two pose changes
pose3 = PoseMult(posel, pose2);
. posel, data type, pose, pose 1.
Definition pose2, data type, pose, pose 2.
pose3, return value, data type: pose, the result of pose product.
z1
y1
posel z2
z0 pose?
"’J"’ x1
Example yo — . y2
X

o pose3
posel represents the pose of frame 1 relative to frame 0, and pose2 the pose of frame 2 relative to frame 1.
Pose3, the pose of frame 2 relative to frame 0 can be calculated through the following method:
VAR pose posel;
VAR pose pose2;
VAR pose pose3;

pose3 = PoseMult(posel, pose2);

15.4.19.8 Poselnv

Explanation

Poselnv is used to calculate the inversion of a pose change.

Definition

pose2 = Poselnv(posel);
posel, data type, pose, input pose;
pose2, data type, pose, return value.

Example

posel represents the pose of frame 1 relative to frame 0, and pose 2 the pose of frame 0 relative to frame
1.

If posel is known, pose2 can be calculated through the following method:

VAR pose posel;

VAR pose pose2;

pose2 = Poselnv(posel);
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z1

posel

z0
y1

pose2
y0

x0

15.4.19.9 GetRobABC

Get the Euler angle orientation ABC of the Cartesian space point P; the rotation sequence: the initial
Explanation frame (the work object frame selected in the motion command) first rotates around its own X axis, then
around its Y axis, and last around its Z axis

double db_arr[3] = GetRobABC(Point [, A, B, C]);

Point, data type: robtarget, the Cartesian point position used when calculating the position.

Definition A, B, C, data type: double, the return value of the Euler angle orientation for the Cartesian point position.
Return value, data type: double-type three-dimensional array, the return value of the Euler angle
orientation for the Cartesian point position.

Example 1

point0 is a Cartesian point position variable. To convert the Euler angle orientation of the variable to a
Double variable of RL, use the following RL command

VAR double Rob_A;

VAR double Rob_B;

VAR double Rob_C;

Example // Assign the Euler angle of point0 to Rob_A|B|C

GetRobABC(point0, Rob_A, Rob_B, Rob_C);

Example 2

point0 is a Cartesian point position variable. To generate an array of temporary variables to store the Euler
angles of the Cartesian point position, use the following RL command

double db_arr[3] = GetRobAbc(point0);

15.4.19.10 SetRobABC

Get the orientation of the Cartesian space point P based on the Euler angles ABC entered; the rotation
Explanation sequence: the initial frame (the work object frame selected in the motion command) first rotates around its
own X axis, then around its Y axis, and last around its Z axis.

SetRobABC(Point , A, B, C);
Definition Point, data type: Cartesian point position, the Cartesian point position whose orientation to be modified.
A, B, C, data type: double, to set the Euler angle orientation for the Cartesian point position, in °.

Example 1

point0 is a Cartesian point position variable. Rotate the point position around the fixed axis of X, Y, and Z
to 30°, 60°, 90° respectively.

SetRobABC(point0, 30, 60, 90);

Example

15.4.19.11 RotRobABC

Rotate the Euler angles from the existing orientation of the Cartesian space point P based on the Euler
angles ABC entered; the rotation sequence: the initial frame (orientation of the point P) first rotates
around its own X axis, then around its Y axis, and last around its Z axis. The input angles ABC are added
to the existing Euler angles.

Explanation

RotRobABC(Point , A, B, C);
Definition Point, data type: Cartesian point position, the Cartesian point position whose orientation to be modified.
A, B, C, data type: double, to set the Euler angle orientation for the Cartesian point position, in °.

Example 1
Example point0 is a Cartesian point position variable. Rotate the point position around X, Y, and Z to 30°, 60°, 90°.
RotRobABC(point0, 30, 60, 90);

15.4.19.12 OpMode

Explanation | It is used to obtain the current operating mode of the robot
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ret = OpMode();

ret, return value, data type: int, 0: undefined, 1: automatic mode, and 2: manual mode.

Example

Example 1

int mode = OpMode();

print(mode);

It returns to 1 if it is currently in automatic mode, and returns to 2 if in manual mode.

15.4.20 Register

commands

15.4.20.1 ReadRegByName

Explanation It is used to read the value of the corresponding register according to the register name

ReadRegByName(RegData, Value);
RegData, data type: readable register variable, Setup -> Communication -> Register interface function,

Definition register variable.
Value, data type: bool/int/byte/double, the register data will be written into Value, and if the register
variable type mismatches with the interpreter variable, the format will be converted automatically
Example 1

Example int tmp_int; _ .
ReadRegByName(modbus_int read[6], tmp_int);
Read the data named modbus_int read with subscript 6 into tmp int variable

15.4.20.2 WriteRegByName

It is used to read the variable value of the corresponding register according to the name of the register. If
the command is performed after the motion command, it will not interrupt the turning zone and be

Explanation triggered at the end of the motion command trajectory or at the starting point of the turning zone. See

Example 2 of SetDO for specific usage.
WriteRegByName(RegData, Value);
RegData, data type: writable register variable, Setup -> Communication -> Register interface function,

Definition register variable.
Value, data type: bool/int/byte/double, the register data will be written into Value, and if the register
variable type mismatches with the interpreter variable, the format will be converted automatically
Example 1

Example WriteRegByName(modbus_int_write[6], 200);

Write the data of INT 200 to the register corresponding to modbus_int write[6].

15.4.20.3 ReadRegByteByName

Explanation

It is used to read the value of the corresponding byte of the register according to its name

Definition

ReadRegByteByName(RegData, Value, byteFlag);

RegData, data type: readable or writable int16/int32 type register, Communication -> Register interface
function, register variable.

Value, data type: byte type variable, the byte value corresponding to the register is read into Value which
must be a variable of byte type.

byteFlag, byte flag, with a value range of 1—4 where 1 is LSB and 4 is MSB.

Example

Example 1

byte tmp_value;

ReadRegByteByName(modbus_reg, tmp value, 1);

The first byte of the register named modbus _reg is read into the tmp value variable

15.4.20.4 WriteRegByteByName

Explanation

It is used to write the value of the corresponding register byte according to the name of the register. If the
command is performed after the motion command, it will not interrupt the turning zone and be triggered at
the end of the motion command trajectory or at the starting point of the turning zone. See Example 2 of
SetDO for specific usage.

Definition

WriteRegByteByName(RegData, Value, byteFlag);

RegData, data type: writable int16/int32 type register, Communication -> Register interface function,
register variable.

Value, data type: byte, the Value data is written into the corresponding byte of the register

byteFlag, byte flag, with a value range of 1-4 where 1 is LSB and 4 is MSB.

Example

Example 1
WriteRegByteByName(modbus_reg, 200, 2);
200 data is written into the second byte of modbus_reg.

15.4.21 End-effector commands
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15.4.21.1 JodellGriplnit

Explanation Initialization command of Jodell electric gripper
JodellGriplInit (ID, wait_time);
.\ ID, data type: Int variable, to establish communication and initialize Jodell electric gripper, parameter ID.
Definition o e . . e 1 .o
Wait_time, data type: Int variable, to wait for the initialization to complete, wait time threshold, report
error on timeout, in s.
Example

15.4.21.2 JodellGripMove

Explanation Motion command of Jodell electric gripper
JodellGripMove (ID, Pos, Vel, Trq);
1D, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.
Definition Pos, data type: Int variable, target position, unitless, range: 0—255.
Vel, data type: Int variable, electric gripper velocity, unitless, range: 0—255.
Trq, data type: Int variable, force detected by electric gripper operation, unitless, range 0—255.
Example

15.4.21.3 JodellGripStatus

Explanation It is used to obtain the status of Jodell electric gripper
JodellGripStatus (ID, Pos, Vel, Trq, Contact);
1D, data type: Int variable, the electric gripper ID that obtains the movement status of the electric gripper.
Pos, data type: Int variable, to obtain the electric gripper’s current position, unitless, range: 0—255.
Vel, data type: Int variable, to obtain the electric gripper's velocity, unitless, range: 0—255.
Trq, data type: Int variable, to obtain the electric gripper's torque, unitless, range: 0—255.
Contact, data type: Int variable, to obtain the electric gripper’s state, unitless, range 0-255, where bit6-7
indicate whether the electric gripper detects an object.
Bit Name Value/Description
Definition 0 eAct gt:attl;e electric gripper is being reset; 1: the electric gripper is in the enabling
2 gMode 0: the parameter control mode; 1: the parameterless control mode
3 gGTO 0: stop; 1: moving to the target position
4.5 oSTA 0: the electric gripper is being reset or in the inspection state; 1: being
activated; 2: not used; 3: activation completed
0: fingers are moving to the specified position; 1: fingers stop due to contact
6-7 ¢OBJ with an object when opening to reach the specified position; 2: fingers stop
due to contact with an object when closing to reach the specified position; 3:
fingers reach the specified position, but no object is detected.
Example

15.4.21.4 JodellSuckInit

Explanation Initialization command of Jodell suction cup
JodellSuckInit(ID );
Definition ID, data type: Int variable, to initialize the suction cup of this ID and detect if the suction cup of this ID is
connected correctly.
Example

15.4.21.5 JodellSuckSet

Explanation

The command for Jodell suction cup to operate. When this command is given, the suction cups
immediately start operating according to the set parameters

Definition

JodellSuckSet(ID, CHI1_enable, CH1_VacMin, CHI1_VacMax, CHI1_Waittime, CH2_enable,
CH2_VacMin, CH2_VacMax, CH2_Waittime);

1D, data type: Int variable, the ID of the suction cup being controlled.

CH1_enable, data type: Int variable, whether the first channel of the suction cup is working or not. 1:
working; 0: not working.

CH1_VacMin, data type: Int variable, the minimum vacuum level of the first channel of the suction cup,
range: 0—-255. 0 means pure vacuum, and a value over 100 means releasing the suction cup; stop
pumping when the actual vacuum level is lower than this threshold;

CHI1_VacMax, data type: Int variable, the maximum vacuum level of the first channel of the suction cup,
range: 0—255. 0 means pure vacuum, and a value over 100 means releasing the suction cup; start pumping
when the actual vacuum level is higher than this threshold;

CH1_Waittime, data type: Double variable, timeout value of the first channel of the suction cup;
CH2_enable, data type: Int variable, whether the second channel of the suction cup is working or not. 1:
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working; 0: not working.

CH2_VacMin, data type: Int variable, the minimum vacuum level of the second channel of the suction
cup, range 0—255. 0 means pure vacuum, and a value over 100 means releasing the suction cup; stop
pumping when the actual vacuum level is lower than this threshold;

CH2_VacMax, data type: Int variable, the maximum vacuum level of the second channel of the suction
cup, range 0-255. 0 means pure vacuum, and a value over 100 means releasing the suction cup; start
pumping when the actual vacuum level is higher than this threshold;

CH2_Waittime, data type: Double variable, timeout value of the second channel of the suction cup;

Example

15.4.21.6 JodellSuckStatus

Explanation

It is used to obtain the status of Jodell suction cup

Definition

JodellSuckStatus(ID, Vacl, Contactl, Time Errl, Vac2, Contact2, Time_ Err2);
ID, data type: Int variable, the ID of the suction cup whose status is to be obtained.
Vacl, data type: Int variable, current vacuum level of the suction cup’s first channel obtained, range:
0-100.
Contactl, data type: Int variable, current status of the suction cup’s first channel obtained, range: 0255,
where bit6-7 indicates whether the an object is detected. See the table below for status details.
Bit Name Value/Description
0: the electric suction cup is not enabled; 1: the electric suction cup is
0 gAct
enabled
2 gMode 0: the automatic control mode; 1: the advanced control mode
3 ¢GTO 0: adjustment stopped; 1: the pressure or vacuum is being adjusted
4.5 oSTA 0: thp electric suction cup is.not ac.tivated; .1 & 2 the electric suction
cup is not used; 3: the electric suction cup is activated
0: below the minimum air pressure; 1: work object detected and
minimum pressure value reached; 2: work object detected and
maximum pressure value reached; 3: no object detected, object lost or
detached.
Time_Err1, data type: Int variable, whether the suction cup's first channel obtained triggers a timeout
alarm.
Vac2, data type: Int variable, current vacuum level of the suction cup's second channel obtained, range:
0-100.
Contact2, data type: Int variable, current status of the suction cup’s second channel obtained, range:
0—-255, where bit6-7 indicates whether an object is detected. See the table above for status details.
Time_Err2, data type: Int variable, whether the suction cup's second channel obtained triggers a timeout
alarm.

6-7 gOBJ

Example

15.4.21.7 RMRGMGriplnit

Explanation It is the command to initialize Robustmotion RM-RGM series electric grippers.
Definition RMRGMGripInit(ID );
1D, data type: Int variable, the gripper ID that controls the movement of the gripper.
Example

15.4.21.8 RMCQGriplnit

Explanation It is the command to initialize Robustmotion RM-C series electric grippers.
) RMCGriplnit (ID );
Definition . . .
1D, data type: Int variable, the gripper ID that controls the movement of the gripper.
Example

15.4.21.9 RMRGMGripPosMove

Explanation

It is the Motion command for the position mode of the Robustmotion RMRGM series electric gripper.

Definition

RMRGMGripPosMove(ID, Pos, Vel, Acc, PCheck);

ID, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.

Pos, data type: Double variable, target position (mm) with a setting range of -2000.0—2000.0.

Vel, data type: Double variable, running speed of electric grippers (mm/s) with a setting range of
0.01-1000.0.

Acc, data type: Double variable, running acceleration of electric grippers (mm/s"2), with a setting range
0f 0.01-2000.0.

PCheck, data type: Double variable, positioning range (mm), with a setting range of 0.01—10.0.

Example
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15.4.21.10 RMCGripPosMove

Explanation It is the Motion command for the position mode of the Robustmotion RMC series electric gripper
RMCGripPosMove(ID, Pos, Vel, Acc, PCheck );
ID, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.
Pos, data type: Double variable, target position (mm) with a setting range of -2000.0—-2000.0.
. Vel, data type: Double variable, running speed of electric grippers (mm/s) with a setting range of

Definition 5 1-1000.0.
Acc, data type: Double variable, running acceleration of electric grippers (mm/s"2), with a setting range
0f 0.01-2000.0.
PCheck, data type: Double variable, positioning range (mm), with a setting range of 0.01—10.0.

Example

15.4.21.11 RMRGMGripTrqgMove

Explanation

It is the Motion command for the torque mode of the Robustmotion RMRGM series electric gripper.

Definition

RMRGMGripTrqMove(ID, Pos, Vel, Acc, Trq, PCheck, TCheck );

ID, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.

Pos, data type: Double variable, target distance (mm) with a setting range of -2000.0—2000.0.

Vel, data type: Double variable, running speed of electric grippers (mm/s) with a setting range of
0.01-1000.0.

Acc, data type: Double variable, running acceleration of electric grippers (mm/s"2), with a setting range
0f 0.01-2000.0.

Trq, data type: Double variable, positioning range (N.m.), with a setting range of 0.01-100.0.

PCheck, data type: Double variable, positioning range (mm), with a setting range of 0.01-10.0.

TCheck, data type: Double variable, time range (mm), with a setting range of 0.01-1000.0.

Example

15.4.21.12 RMCGripTrqMove

Explanation

It is the Motion command for the torque mode of the Robustmotion RMC series electric gripper.

Definition

RMCGripTrqMove (ID, Pos, Vel, Acc, Trq, PCheck, TCheck);

1D, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.

Pos, data type: Double variable, target distance (mm) with a setting range of -2000.0—2000.0.

Vel, data type: Double variable, running speed of electric grippers (mm/s) with a setting range of
0.01-1000.0.

Acc, data type: Double variable, running acceleration of electric grippers (mm/s*2), with a setting range
0f 0.01-2000.0.

Trq, data type: Double variable, positioning range (N.m.), with a setting range of 0.01-100.0.

PCheck, data type: Double variable, positioning range (mm), with a setting range of 0.01-10.0.

TCheck, data type: Double variable, time range (mm), with a setting range of 0.01-1000.0.

Example

15.4.21.13 RMRGMGripStatus

Explanation

It is the acquisition state command of Robustmotion RM-RGM series electric grippers

Definition

RMRGMGripStatus (ID, Pos, Vel, Trq, Reach, Err);

1D, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.
Pos, data type: Double variable, electric gripper position, in mm.

Vel, data type: Double variable, running speed of electric grippers, in mm/s.

Trq, data type: Double variable, output torque of electric gripper (%), in %.

Reach, data type: bool variable, to indicate whether the electric grippers are in place.

Err, data type: Int variable, error code for electric grippers.

Example

15.4.21.14 RMCGripStatus

Explanation

It is the state acquisition command of Robustmotion RMC series electric grippers.

Definition

RMCGtripStatus (ID, Pos, Vel, Trq, Reach, Err);

1D, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.
Pos, data type: Double variable, electric gripper position, in mm.

Vel, data type: Double variable, running speed of electric grippers, in mm/s.

Trq, data type: Double variable, output torque of electric gripper (%), in %.

Reach, data type: bool variable, to indicate whether the electric grippers are in place.

Err, data type: Int variable, error code for electric grippers.

Example
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15.4.21.15 RMRGMResetErr

Explanation It is the error command for electric grippers resetting of Robustmotion RM-RGM series.

RMRGMResetErr (ID);

Definition 1D, data type: Int variable, the ID of the electric grippers that need to be reset.

Example

15.4.21.16 RMCResetErr

Explanation It is the error command for electric grippers resetting of Robustmotion RMC series.

RMCResetErr(ID );

Definition 1D, data type: Int variable, the ID of the electric grippers that need to be reset.

Example

15.4.21.17 RobotiqGriplnit

Explanation It is the command to initialize Robotiq 2F 85 series electric grippers.

RobotiqGriplInit(ID);

Definition 1D, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.

Example

15.4.21.18 RobotiqGripGetStatus

Explanation It is the command to get the status of Robotiq 2F 85 series electric grippers.

RobotiqGripGetStatus(ID, Pos, gOBJ, Err );

1D, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.

Pos, data type: Int variable, position of electric grippers, range: 0—255.

gOBJ, data type: Int variable, contact status of electric grippers. 0 indicates the electric gripper is in

Definition motion without contacting any object; 1 indicates object contact occurred during the gripper opening
process; 2 indicates object contact occurred during the gripper closing process; 3 indicates the electric
gripper reached the specified position without contacting any object.

Err, data type: Int variable, error code for electric grippers.

Example

15.4.21.19 RobotiqGripMove

Explanation It is the command to move Robotiq 2F 85 series electric grippers.

RobotiqGripMove(ID, Pos, Vel, Trq);

ID, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.
Definition Pos, data type: Int variable, position of electric grippers, range: 3—227.

Vel, data type: Int variable, velocity of electric grippers, range: 0—255.

Trq, data type: Int variable, output torque of electric grippers, range: 0—-255.

Example

15.4.21.20 DhGriplnit

Explanation It is the command to initialize PGI-140-80 series electric grippers.
DhGripInit(ID Time_wait);
Definition 1D, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.

Time wait, data type: double variable, unit: s, range: 0—10.

Example

15.4.21.21 DhGripGetStatus

Explanation It is the command to get the status of DH PGI-140-80 series electric grippers.

DhGripGetStatus( 1D, Pos, gOBJ);
ID, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.
Pos, data type: Int variable, position of electric grippers, range: 0—1000.

Definition gOBJ, data type: Int variable, contact status of electric grippers, 0: the electric gripper is moving; 1: the
electric gripper arrives at the target position; 2: the electric gripper grasps the object; 3: the object falls; 4.
the current ID is not initialized successfully.

Example

15.4.21.22 DhGripMove

Explanation It is the command to move DH PGI-140-80 series electric grippers.

DhGripMove(ID, Pos, Vel, Trq);

Definition 1D, data type: Int variable, the electric gripper ID that controls the movement of the electric gripper.
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Pos, data type: Int variable, position of electric grippers, range: 0—1000.
Vel, data type: Int variable, velocity of electric grippers, range: 1—100.
Trq, data type: Int variable, output torque of electric grippers, range: 20—100.

Example

15.4.21.23 XPRS485Init

Explanation Command to modify the basic communication parameters of the RS485 on the xPanel end-effector
XPRS485Init (baud, checkt_bit, stop_bit)
baud, data type: Int, baud rate, valid values:
Definition 115200/9600/19200/38400/57600/230400/460800/1000000/2000000.
checkt_bit, data type: String, check bit.
stop_bit, data type: String, stop bit.
Example

15.4.21.24 XPRWCoil

Explanation

Command to read/write coils or read discrete inputs via the RS485 on the xPanel end-effector

Definition

XPRWCoil (slave_addr, fun_cmd, coil_addr, num, data_array [,if_crc_reverse])

slave_addr, data type: Int, address of the slave on the end-effector.

fun_cmd, data type: Int, function code, valid values: 0x01, 0x02, 0x05, and 0xOF, other values: invalid.
coil_addr, data type: Int, start address of the coil or discrete input register.

num, data type: Int, number of discrete inputs to read or write, valid range: 048 or 0-944. This value is
invalid when the function code is 0x05.

data_array, data type: bool, data to read/write. When the function code is 0x05, only data [0] of this array
is used.

For other function codes, the input data array must have the same length as num; otherwise, an error will
be reported.

if_crc_reverse, data type: bool, whether the high and low bytes of the CRC checksum are changed
(Generally, it is set to false. For certain devices, the high and low bytes of the CRC checksum need to be
reversed; otherwise, communication will fail.) It is an optional parameter with a default of false.

Example

15.4.21.25 XPRWRegister

Explanation

Command to read holding or input registers, or write to holding registers via the RS485 on the xPanel
end-effector

Definition

XPRWRegister (slave_addr, fun_cmd, reg_addr, data_type, num, data_array [,if crc_reverse|)
slave_addr, data type: Int, address of the slave on the end-effector.

fun_cmd, data type: Int, function code, valid values: 0x03/0x04/0x06/0x10, other values: invalid.
reg_addr, data type: Int, start address of the register.

data_type, data type: string, supported types: int16/uint16, int32/uint32, and float.

num, data type: Int, number of consecutive registers in a single operation. When the data type is
int16/uint16, the valid range is 0-3 or 0—59. When the data type is int32/uint32 or float, the valid range is
0-1 or 0-29. This parameter is invalid when the function code is 0x06.

data_array, data type: numeric. The specific type is determined by the defined data type. When the
function code is 0x06, only data [0] of this array is used.

For other function codes, the input data array must have the same length as num; otherwise, an error will
be reported.

if_crc_reverse, data type: bool, whether the high and low bytes of the CRC checksum are changed
(Generally, it is set to false. For certain devices, the high and low bytes of the CRC checksum need to be
reversed; otherwise, communication will fail.) It is an optional parameter with a default of false.

Example

15.4.21.26 XPRS485RWData

Explanation

Command to send byte and receive the returned byte via the RS485 on the xPanel end-effector

Definition

XPRS485RWData (send_byte_len, send_data, rev_byte len, rev_data, ret)

send_byte_len, data type: Int, number of bytes of data to send, valid range: 0—-16 or 0—128.

send_data, data type: byte, raw data in the decimal system. It must have the same length as the
send_byte; otherwise, the parameter is considered invalid.

rev_byte len, data type: Int, number of bytes of data to receive, valid range: 0—16 or 0—128.
rev_data, data type: byte.
ret, data type: Int, return value: —1, indicating transmission failure; 0, indicating successful transmission.
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Example |

15.4.22 Interrupt commands
15.4.22.1 IRegister

Register an interrupt, determining whether it can be triggered once, whether it can be debugged (triggered
Explanation during single-step or single-step pause), as well as the interrupt number, trigger signal, and trigger type. .
One trigger source can only be bound to one interrupt function.

IRegister([\SINGLE,][\DEBUG,]int_num, signal, trigger type, trap_function);
[] indicates optional parameters
int_num, data type: interrupt number variable, used as an interrupt identifier
signal, register signal/DI signal
trigger type, trigger method

DI signal trigger methods:

® \Posflank: posedge triggering
Definition (] \N.egﬂank: ne.gedge triggering

® \Highlevel: high-level triggering

® \Lowlevel: low-level triggering

Note: High/low level triggering will continuously trigger interrupts

Register (int\bool\bit\byte) trigger methods: 0 represents low level, non-0 represents high level
trap_function: interrupt function name
\SINGLE, single trigger (optional)
\DEBUG, debuggable (optional), adding this parameter allows interrupts to be triggered during single-
step or single-step pause states

IRegister \SINGLE, \DEBUG, intnum0, DI1_0, \Posflank, "trapfun1"

Register an interrupt where when DI signal DI1_0 has a posedge change, execute trapfunl function and
Example stop responding to this interrupt after one trigger; this interrupt can be triggered during single-step and
single-step pause states; intnumQ serves as an identifier for this interrupt, used for I[Enable, IDisable, and
GetTrapData commands

15.4.22.2 IEnable

Explanation Activate an interrupt disabled by IDisable, lookahead triggered (activated by default after IRegister)

IEnable (int_num);

Definition . . . . T
etinitio int_num, data type: interrupt number variable, used as an interrupt identifier

IEnable(intnumO );

Example Activate interrupt corresponding to intnum0, can be triggered by bound signal source after activation

15.4.22.3 IDisable

Disable an interrupt, lookahead triggered. Note that, for an interrupt configured with single-trigger mode,

Explanation if it receives an interrupt signal after being disabled by IDisable, it will still be treated as completion of the
single trigger
Definition IDisable(int_num); _ _ _ _ _
int_num, data type: interrupt number variable, used as an interrupt identifier
IDisable(intnum0);
Example Disable the interrupt corresponding to intnumO; after being disabled, it cannot be triggered by the bound

signal source

15.4.22.4 GetTrapData

Explanation Get information about an interrupt, lookahead triggered.
GetTrapData (int_num, str);
Definition int_num, data type: interrupt number variable, used as an interrupt identifier

Str, data type: string receiving interrupt information

GetTrapData (intnum0, string0);

Exampl . . . . . . . .
ampie Get interrupt information corresponding to intnum0, store information in string0

15.4.23 Additional axis command
15.4.23.1 ActMechUnit

Explanation It is used to activate the mechanical unit.

ActMechUnit(“mechunit”);

Definition . . .
mechunit, mechanical unit name
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ActMechUnit("base");
Example Activate the mechanical unit named base, which can be moved through motion commands and jog after
activation.

15.4.23.2 DeactMechUnit

Explanation It is used to deactivate the mechanical unit. (It is not allowed to use when recording paths)

DeactMechUnit(“mechunit”);

Definition . . .
mechunit, mechanical unit name

DeactMechUnit("base");
Example Deactivate the mechanical unit named base, which cannot be moved through motion commands and jog
after deactivation.
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Category

Function

Project related
and program
editing

Project configuration
(create, import, export, load, restore, save
as, set default project)

View project
(including program and object data such as
10, variables, and predefined parameters)

Edit project
(including object settings such as program
editing and tools)

Operator | Teacher | Programmer | Admin System
Y Y Y
Y Y Y
Y Y Y

Teach point positions
(including RL editor interface, variable list
point type, point list)

Robot motion
and program
running

Switch between automatic/manual mode

Power on/off

Start/Stop program

Switch program loop mode

Adjust program running speed

Single-step program debugging

Jog/Drag the robot

Status
monitoring

View runtime data

Set IO Signal

Set register value

Variable monitoring

Setting

Controller settings - basic settings

Controller settings - advanced settings

Controller settings - authorization settings

HMI settings - basic settings

HMI settings - Teach Pendant mode

User group

Zero calibration

Calibration of the base frame

Dynamic settings

Body parameters

Motion parameters

Force control parameters

Quick adjustment

Electronic nameplate

Error code alarm filtering

Custom buttons

Communication

System IO

External communication

10 device

Bus devices

Register

End-effector

RCI settings

xPanel configuration

Electric gripper and suction cup

Serial port settings

Encoder

OPC-UA

Process
Package

Conveyor belt

Log

Log query

O BT T ] T o T T o ot 5t o et g o ot e Y e B ] 1 ot B 1 B B R B S R Y T

Diagnostic setting

Options

Connect/About/Demo

Software upgrade - controller upgrade/other
settings

Software upgrade - HMI upgrade/controller

K[ R e e e e e e R R R R R R e e e e e e e R R
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backup

Export Y Y Y

< [= =
< |=[=

Import
File manager

16.2 Introduction of collaborative robot's end-effector handle

16.2.1 ER series

The xMate ER series robot end-effector integrates a Pilot handle with an intelligent interactive panel.
In Drag Mode, the buttons on the Pilot handle can be used for quick point position teaching and
continuous trajectory teaching, providing better human-machine interaction.

Definition of buttons on end-effector Pilot handle:

S/N Definition

@ It is used to update the teaching point with the current pose, start/stop
trajectory recording

©) Next

® Add the midpoint/track to the list and confirm/cancel the pop-up
prompt.

@ Previous

® Delete the point position/trajectory in the list, cancel pop-up window
prompts

® In Drag Mode, press the two enabling buttons at the same time to
activate the drag function

16.2.2 CR series

The xMate CR series robot end-effector integrates an xPanel handle with an intelligent interactive
panel. In Drag Mode, the buttons on the Pilot handle can be used for quick point position teaching
and continuous trajectory teaching, providing better human-machine interaction.

Definition of buttons on end-effector xPanel handle:

Definition

Add the midpoint/track to the list and confirm the pop-up prompt

Move forward

Delete the point/track in the list and cancel the pop-up prompt

In Drag Mode, press the two enabling buttons at the same time to activate the
drag function

Move backward

0 |@|@®e®es

Update the teach point with the current pose, confirm the pop-up prompt, and
start/stop trajectory recording.
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16.3 Point position and path teaching (based on the collaborative robot's end-effector handle)

16.3.1 Point position teaching

Turn on the drag enabling switch on the operation panel, and the robot is powered on automatically
and enables Drag Mode. The following operations can be performed through Robot Assist and the

robot end-effector drag handle:

Step

Explanation

1. Create/load a project and enter the Point List interface;

The end-eftector buttons only respond when the current page of
Robot Assist is Point List or Path List.

2. Press the two enabling buttons on the end-effector handle at
the same time, drag the robot to any position, and release the
drag enabling button. Press the Add Point button on the end-
effector handle.

A new teaching point of the current pose is added to the end of
the Point List, and the cursor is now at the new teaching point;

3. Press the Previous/Next button on the end-effector handle

Move the cursor to the previous/next point in the Point List and
select the point;

4. Select a point to update in the Point List, drag the robot to
another position, and release the drag enabling button. Press the
Update Point button on the end-effector handle;

A pop-up window prompt will appear when you try to update a
point position. If you press the OK button on the end-effector
handle, the selected point position will be updated from the
current pose. If you press the Cancel button on the end-effector
handle, the pop-up window will be closed, and the selected
point position will remain unchanged,

5. Select a point to delete in the Point List. Press the Delete
Point button on the end-effector handle and confirm.

A pop-up window prompt will appear when you try to delete a
path. If you press the OK button on the end-effector handle, the
selected path will be deleted from the Path List. If you press the
Cancel button on the end-effector handle, the pop-up window
will be closed, and the selected path will remain on the Path
List;

16.3.2 Path teaching

Turn on the drag enabling switch on the operation panel, and the robot will be powered on
automatically and enable the drag mode. Then, perform the following operations through Robot
Assist and the end-effect drag handle:

Step

Explanation

1. Create/Load a project, move the robot to any start position,
and enter the Path List interface.

The end-effector buttons only respond when the current page of
Robot Assist is Path List or Path List.

2. Press the Add Path button on the end-effector handle;

A new path is added to the end of the Path List, and the cursor
is now at the new path;

3. Press the Previous/Next button on the end-effector handle;

Move the cursor to the previous/next path in the Path List and
select the path;

4. Select a path in the Path List to start recording. Press the
Start Trajectory Recording button on the end-effector handle
and press the two enabling buttons on the end-effector handle
at the same time to drag the robot for trajectory recording.

The trajectory recording starts after the Start Trajectory
Recording button is pressed. Press the Stop Trajectory
Recording button to stop recording, and the trajectory is saved
automatically.

5. Select a path to delete in the Path List. Press the Delete Path
button on the end-effector handle and confirm.

A prompt window will pop up when you try to delete a path. If
you press the OK button on the end-effector handle, the
selected path will be deleted from the Path List. If you press the
Cancel button on the end-effector handle, the prompt window
will be closed, and the selected path will remain on the Path
List.

16.4 OPC-UA Robotics model

The OPC-UA server of the xCore controller system defaults to supporting all mandatory options
specified in the standard of OPC 40010-1 OPC-UA for Robotics, Part 1: Vertical Integration. The

top-level directory is as follows:
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& Root
v @ Objects
> |2 Aliases

> & DeviceSet
» &% DeviceTopology
> &% NetworkSet

v &% RokaeRobot
I Controllers
1) CustomVariables
I3 MotionDevices
3 SafetyStates

> & Server
2 Types
D Views

Type Browse Name Description
Each server has an instance of
MotionDeviceSystem RokaeRobot MotionDeviceSystem type, named "RokaeRobot",

placed under the Objects node;

The child nodes of MotionDeviceSystem are as follows:

Type

Browse Name

Description

MotionDevices

MotionDevices

A container that can accommodate
MotionDeviceType instances

Controllers

Controllers

A container that can accommodate
MotionDeviceType instances

SafetyStates

SafetyStates

A container that can accommodate
ControllerType instances

A container that accommodates custom variables.
This node is an extension of the Robotics standard

CustomVariables

CustomVariables

model, and all user-defined variables can be
found under this node

16.4.1 MotionDevices model

v % RokaeRobot
> |2 Controllers
> |2 CustomVariables

v I3 MotionDevices

~ % Robot

0 Axes
¢ Manufacturer
¢ Model

v &% ParameterSet

1= PowerTrains
@ ProductCode

@ SerialNumber

# MotionDeviceCategory

SpeedOverride

> |2 SafetyStates
> &% Server

Type

Browse Name

Description

MotionDevice

Robot

The instance of MotionDeviceType, named "Robot"

The child nodes of MotionDevice are as follows:

Type Browse Name Description
The type of motion equipment specified in ISO
MotionDeviceCategory MotionDeviceCategory 8373, which is set to ARTICULATED ROBOT,
that is, joint robot
Manufacturer Manufacturer Manufacturer
Model Model Robot model
ProductCode ProductCode Product number, currently not supported
SerialNumber SerialNumber Serial number, currently not supported
ParameterSet ParameterSet/SpeedOverride Program speed, RL program speed: 1-100%

16.4.1.1 Axes child nodes
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v & Axis

# MotionProfile
v ¢ ParameterSet
@ ActualPosition

@ ActualSpeed

& Axis2
& Axis3
& Axisd
& Axis5
& Axist

Type

Browse Name

Description

Axis

1. Each instance corresponds to an axis, and a 6-axis robot

Axis%]1 corresponds to 6 instances

2. Name according to axis number, such as Axisl, Axis2

The Axes child nodes are as follows:

Type

Browse Name

Description

MotionProfile

MotionProfile

Axis type, generally: 1 (ROTARY)

ParameterSet

ParameterSet/ActualPosition

Current axis position, in degrees

ParameterSet/ActualSpeed

Current axis speed, in degrees/s

16.4.1.2 PowerTrains child nodes

v [ PowerTrains
v o Motorl

b

&
&
&
&
&

¥ Manufacturer
v Model
&% ParameterSet

» @ MotorTemperature

# ProductCode
# SerialNumber
Motor2
Motor3
Motor4d
Motor3
Motoré

Type

Browse Name

Description

PowerTrain

Motor%]1

1. Each instance corresponds to an axis power unit, and a 6-
axis robot corresponds to 6 instances, including 6

MotorType instances

2. Name according to axis number, such as Motor1, Motor2

Motor child nodes are as follows:

Type Browse Name Description
Manufacturer Manufacturer Manufacturer, currently not supported

Model Model Robot model, currently not supported
ProductCode ProductCode Product number, currently not supported
SerialNumber SerialNumber Serial number, currently not supported
ParameterSet ParameterSet/MotorTemperatur Motor temperature, currently not

supported

16.4.2 Controllers model
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v & RokaeRobot

v 3 Controllers

v &% xCore

> &% CurrentUser
¥ Manufacturer
v Model
@ ProductCode
@ SerialNumber

> 2 Software

> I TaskControls

16 Appendix

16.4.2.1 Software child nodes

Type Browse Name Description
ContorllerType <Core 1. Each robot contains an instance of ContorllerType,
named xCore
ContorllerType child nodes are as follows:
Type Browse Name Description
Manufacturer Manufacturer Manufacturer
Model Model Robot model
ProductCode ProductCode Product number, currently not supported
SerialNumber SerialNumber Serial number, currently not supported
CurrentUser CurrentUser Currently not supported
Software Software A container containing SoftwareType instances
TaskControls TaskControls A container containing TaskControlType instances
v o xCore
> % CurrentUser
# Manufacturer
¥ Model
# ProductCode
# SerialNumber
v 2 Software
v & xCore
¥ Manufacturer
¥ Model
¥ SoftwareRevision
» I3 TaskControls
Type Browse Name Description
Software xCore xCore control system
ContorllerType child nodes are as follows:
Type Browse Name Description
Manufacturer Manufacturer Manufacturer
Model Model Robot model
SoftwareRevision SoftwareRevision Software version number, such as 2.1.2

16.4.2.2 TaskControls child nodes

v ¢ xCore

&

CurrentUser

¥ Manufacturer
# Model

@ ProductCode
@ SerialNumber
= Software

~ {3 TaskControls

v

&% RobotProgram
# ComponentName
v & ParameterSet
» @ TaskProgramLoaded

TaskProgramName
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Type Browse Name Description

TaskControl RobotProgram TaskControlType instance named RobotProgram

ContorllerType child nodes are as follows:

Type Browse Name Description
ComponentName ComponentName Null
ParameterSet ParameterSet/TaskProgramName E;;felay the current RL project
If the project has been loaded,
ParameterSet/TaskProgramLoaded display true, and if there is no
project, display false

16.4.3 SafetyStates

v & RokaeRobot
2 Controllers
» 12 CustomVariables
» 23 MotionDevices
v 2 SafetyStates
v & SafetyState
v & ParameterSet
> @ EmergencyStop
: OperationalMode
» @ ProtectiveStop

Type Browse Name Description
SafetyState SafetyState SafetyStateType instance named SafetyState
SafetyState child nodes:
Type Browse Name Description
ParameterSet ParameterSet/EmergencyStop Null

Operation mode, enumeration values: 0-Other, 1-
Manual Reduced Speed, 2-Manual High Speed,
3-Automatic, 4-Automatic External

At present, the manual and automatic modes
in the control system correspond to 1 and 3 in
the above enumeration values respectively
Internal safety gate stop and protection stop
status of the controller

ParameterSet/OperationalMode

ParameterSet/ProtectiveStop

16.4.4 CustomVariables

v % RokaeRobot
=) Controllers
v 13 CustomVariables
@ booll
+ @ bool 2
@ bool 3
@ bool 4
+ @ double1
L]
L]
L]

double 2
double_3
double 4

The custom variables configured in section 11.13 can be found under this node, and clients can
interact with controller data by reading and writing variables under this node.
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17.1 Control System Error Codes

17 Troubleshooting

17.1.1 1 XXXX
Code Description Possible Reasons Solution
10000 Error in parsing HMI request Incorrect protocol of HMI request Please check if the HMI and the

packet

packet

control system version matches

1. Not in the Manual mode; 2. Robot

Please make sure that the robot is in

10001 JOG startup failed not powered on; 3. Robot in motion; 4.
. . the Manual mode and powered on
Not in the Position mode
) . 1. Not in the M 1 mode; 2. Robot -
Quick adjustment startup ot i fhe Vatita mo ? (.) © Please make sure that the robot is in
10002 . not powered on; 3. Robot in motion; 4.
failed . . the Manual mode and powered on
Not in the Position mode
10003 Mechanical zero calibration 1. Not in the Manual mode; 2. Robot Please make sure that the robot is in
failed in motion; 3. Not in the Position mode | the Manual mode and not in motion
Mechanical librati
10004 echanical zero calibration None None
succeeded
1. Not in the Manual mode; 2. Robot .
. . . Jog the robot to the mechanical zero
. . . in motion; 3. The robot is not around ..
10005 Sensor zero calibration failed . . and make sure that the robot is in
the mechanical zero; 4. Not in the . .
. the Manual mode and not in motion
Position mode
10006 Sensor zero calibration None None
succeeded
. Pl top the robot moti d th
10007 Failed to reboot the controller case stop the robot motiof anc the
RL program
Restart robot. If it's still t
10008 Failed to clear encoder alarm Servo encoder fault estart Tobor H 1S S .presen ’
contact ROKAE Technical Support
10009 Encoder alarm cleared None None
successfully
Mod itching is not allowed wh
Failed to switch to the Manual oce SWI. C_ e 1s_no atlowed w e_n . .
10010 mode the robot is in motion; or the robot is Stop the motion and try again
already in the Manual mode
Below are some possible causes: 1.
The robot is i tion; 2. The robot i
Failed to switch to the . € TODOLIS 1M MOton; . © robot1s 1. Not in motion; 2. Restore from
toott Automatic mode in emergency stop; 3. Drag is already emergency stop; 3. Drag is disabled
u ;3.
enabled; 4. Automatic mode is already geney stops g
enabled
1. Not in correct operation mode; 2. . .
. 1. Switch to correct operation mode;
Robot in emergency stop state; 3. 2 Reset emereency stop state: 3
Power-On Condition Check Robot in torque control mode; 4. . gency stop T
10012 . . . . Switch robot to position mode; 4.
Failure Shutdown signal received; 5. Servo in .
. Check servo faults; 5. Wait for
critical fault state; 6. Controller e L
e e controller initialization to complete
initialization incomplete
Th bot is i ti it i ti
10013 Power-off failed © robotis 1 1 moton ort s not 1 Stop the robot motion
the Automatic mode
Drag cannot be enabled in the
following cases: 1. Automatic mode; Switch to the Manual mode, keep
10014 Failed to enable drag! 2. Powered on; 3 Not in the Positi.on the P9wer off, and switch to the.
mode; 4. In motion; 5. Not executing a | Position Mode, and then try again;
routine task; 6. Safety monitoring or or try again after reboot.
safety monitor triggered!
10015 Drag enabled successfully None None
1. If the drag is enabled through
. . . RCI, it should be disabled through
10016 Failed to disable drag! % t d ’
arec o disable crag rong operalng moae RCI; 2. Restart the robot and try to
recover.
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10017 Drag disabled successfully! None None
. . 1.The set area is too small; 2.The 1. Expand the virtual wall boundary;
Failed to update the virtual . . 2. Move the robot end-effector to
10018 robot's current position is outside the
wall . the set area; 3. Enable the Drag
set area; 3. Drag mode is not enabled
mode
10019 Virtual wall updated None None
successfully
New teach pendant connection . . . . .
10020 . Teach pendant connection exists Disconnect existing connection
rejected
Socket-server connection 1. Please check the device
10021 . . Connection timeout connection; 2. Please check whether
timeout . .
the server is working properly
fi f i
10022 Wrong format o CFata recgved Network error
by the socketread instruction
RL program or external
IP address and port number for | communication socket has already .
. Set different IP add rt
10023 creating the socket are used the IP address and port number. ot ditterent T address or po
i numbers
occupied Two sockets may not use the same IP
address and port number
The created socket name is . .
10024 ) The created socket name is duplicated | Change another socket name
duplicated
1. Check the network connection; 2.
1. Network connection error; 2. Server | Check whether the server sends
10025 The socket fails to receive data | did not send data in time; 3. Wrong data; 3. Check whether the
terminator; 4. Wrong data type terminator matches; 4. Check the
type of data sent
10026 socket disconnected None None
10027 socket connected None None
10028 SocketRead data length does The number of data received does not Send the correct number of data
not match the set length match the set number
10029 F_alled t_o set input in the
simulation mode
10030 Failed to input signal in the 1. Simulation mode is not activated; 2. | 1. Activate the Simulation mode; 2.
simulation mode The signal does not exist Check input signal setting
1. Simulation mode is not activated; 2. | 1. Turn on the simulation mode; 2.
10031 imulati I signal fail ’ ’
003 Simulation Gl signal failed The signal does not exist Check GI signal setting
1.Check th ignal setting; 2.
. . 1.The signal does not exist; 2.DO .C e .t e.output signal setting;
10032 Failed to set the output signal . Simulation is not bound as the
signal has been set as system output .
system output signal
1. The signal ist; 2. Th
10033 Failed to set GO signal e. signal does not exist; e set Check the GO signal setting
value is beyond the allowable range
10034 Error in parsing RCI packet Unable to parse for wrong message Please check the RCI instruction
length format
RCI
10035 CI parameters saved None None
successfully
10036 RCI opened successfully None None
10037 RCI closed successfully! None None
1. The IP address cannot be same as
h 192.168.0.1
the robot address (192.168.0.160) and 1. Please set the allowed IP address
10038 Failed to open RCI local host (127.0.0.1); 2. Wrong and port number; 2. Stop the robot
p format of IP address; 3. Port number motir()) o » < SIop
already occupied; 4. Robot in motion;
5. Not in the Position mode
10039 Failed to close RCI 1. R.o.bot in motion; 2. Not in the Stop the r.obot motion and try to
Position mode close again
10040 Failed to drag There is a large deviation between the | 1. Check whether the current Tool
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feedback and the model torque, and
the drag can not be activated

setting is consistent with the actual
situation and whether the set tool
mass center is reasonable; 2. Check
the monitoring window to see
whether the robot coordinate system
and pose consistent with the actual
situation; 3. Confirm that the current
robot model and RD parameters are
consistent with the actual
parameters; 4. Try to return to the
mechanical zero and zero the
sensors before dragging; 5. For
more detail, refer to the Drag Fault
Troubleshooting Manual

10041 Connect the client to RCI None None
10042 Client disconnected from RCI | Client disconnection detected Please check the client
RCI is not responding. Please
10043 check auto and power-on
status
Body parameter identification
10044 completed. Please reboot the None None
robot
10045 Load parameters are identified None None
successfully
10046 Falled_ to update collision
detection parameters
10047 Enable collision detection None None
10048 Disable collision detection None None
Load i ification failed. Th
oad identification failed. The The load of installed tool or workpiece | Use a tool or workpiece within the
10049 load exceeds Robot's rated
load exceeds the robot's rated load robot's rated load range
Load identification failed.
10050 Wrong load identification Exception in sensor torque feedback Check the sensor torque
result.
1. The set angle is beyond the robot’s 1. Switch to the Manual mode and
10051 Failed to set joint position mechanical limit; 2. Not in the Manual | stop the robot motion; 2. Confirm
limit mode; 3. Robot in motion; 4. Not in the robot's mechanical limit and set
the Position mode the angle within the range
10052 Joint position limit set None None
successfully
10053 Correction of robot hard limit | None None
10054 (.?orlrection of joint position None None
limit
Failed to set servo filter Restart the robot. If the issue
10055 Failed to read servo filter data persists, please contact technical
parameters
support.
This model of controller does . Keep the con.troller at the pre-
. The command filter for the high- upgrade version. If there are any
10059 not support upgrading to . .
. . payload model has not been enabled. issues, please contact technical
version 3.1 or higher!
support.
1. The joint velocity range in the
Collaborati de is 0-15 d /s;
Setting of Maximum joint o abora 1911 e e.1s _egrees s Please check and set the value
10060 . .. 2. The maximum axial velocity of s
velocity over the limit . : within the range
each axis cannot be exceeded in the
Non-Collaboration mode
10061 Setting of Maximum TCP 1. The TCP velocity range in the Please check and set the value
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velocity over the limit

Collaboration mode is 0-250; 2. The
maximum TCP velocity cannot be
exceeded in the Non-Collaboration

within the range

mode
10062 Setting of Joint torque over the | The maximum joint torque of each Please check and set the value
limit axis is 3 times of the rated torque within the range
Drag out of virtual range Dragging exerts excessive external I Expand the virtual wall boundary;
10063 . & . ge geing 2. Reduce the drag torque; 3.
virtual wall failure torque . .
Increase virtual wall stiffness
. After leaving the virtual wall th
The virtual wall takes effect e eav1.ng e virtua \.Va en. .
10064 : enter the virtual wall again , the virtual | no repair
again .
wall takes effect again
10065 Syne NTP failed NTP s.ervice. not installed; Failed to Install NTP s§wice; Make sure NTP
sync time with server Server 1Is running
30060 Joint velocity over the limit
30061 TCP velocity over the limit
30062 Joint torque over the limit
30063 Momentum over the limit
.. - 1. Slow down the motion speed; 2.
Total h Total he val ’
30064 .ot.a joint power over the ot.a joint power exc.eeds the value Reduce the load and inertia: 3. Turn
limit set in the safety monitor .
off the safety monitor
30065 Dua.l e.ncoder positi.on.
deviation over the limit
Dual channel data deviation of
30066 the torque sensor exceeds the
limit
The maximum power of each axis is
the maximum joint torque (Nm) X
maximum joint velocity (radians/sec),
where: 1. The maximum joint velocity
Pl heck th t d
10067 Total power over the limit in the Collaboration mode is 15 e?se C_ eck The parameters an
. . their unit
degrees/s; 2. The maximum axial
velocity of each axis cannot be
exceeded in the Non-Collaboration
mode
Industrial robots do not
10068 support pausing when collision
detected for the moment.
Please Switch to stopping
10070 Enter th_e safety zone and stop None None
the motion
10071 Enter the safet_y zone and start None None
the Collaboration mode
10072 Trigger the Reduce_d mode and None None
slow down the motion
Trigger the secondary
10073 Collaboration mode and slow None None
down the motion
10074 Exit the Reduced mode None None
10075 Trigger the Reduced mode None None
1. Joint or Cartesian space position
over the limit; 2. Joint velocity over
10078 Trigger limit during RCI the limit; 3. Joint or motor torque over | Please check the torque instruction

operation

the limit; 4. Large deviation between
torque instruction and actual torque; 5.
Robot in a singular position

and the initial status of the robot
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Force control module

1. Check if the robot status is
normal in force control mode; 2. Set

10079 protection triggered, force See the "content" .
. proper force control protection
control mode exited
parameters
10080 Failed to enable drag: joint Current position of the robot over the Jog the robot to a position within
position over the limit joint position limit the joint position limit
10081 socket failed to send data Network failure cause Check the network problem
1. Check the code logic; 2. Check
. . . hether data i 1 ived
10082 socket data reception timeout Network failure or code logic error whether data 15 propetly receive
and sent at the other end of the
network
Connection failed with 1. Wrong IP address and port number; | 1. Check whether the set IP address
10083 external communication as a 2. Server device not properly started; and port number are correct; 2.
client. Trying to reconnect 3. Abnormal device connection Reopen the server
Connection failed with 1. Wrong IP address and port number; | 1. Set the IP address to blank or
10084 external communication as a 2. Server device not properly started; 0.0.0.0; 2. The port number cannot
server 3. Abnormal device connection be set to 0
Socket creation failed. The The socket in the RL program cannot Use a name different from those of
10085 same name as the external have the same as external external communication sockets
communication name communication sockets when creating a socket
Socket tion failed. Th
10086 ocket creation fat’e © Socket name too long Shorten the socket name
socket name exceeds 30 bytes
Failed t the external
10087 arle o.ope.n ¢ externa $arg Process based on the cause prompt
communication: $arg
10088 socket connected None None
10090 Safety zone set successfully None None
1. Not in the M 1 mode; 2. Robot
(- ot the Manual mode; 2. oo 1. Switch to the Manual mode; 2.
in motion; 3. Safety Zone behavior is . .
. s . " Stop the robot motion; 3. To trigger
10091 Failed to set the safety zone set to "Trigger collaboration mode .
. . the Collaboration mode, please turn
but the Collaboration mode is not .
it on first
turned on
10092 Collaboration mode set None None
successfully
1. Not in the Manual mode; 2. Robot 1. Make sure that the robot is in the
Failed to set the Collaboration | already powered on; 3. Robot in Manual mode, stopped, and
10093 .
mode motion; 4. Parameters set over the powered off; 2. Check the parameter
limit setting of the Collaboration mode
10094 Safety monitor set successfully | None None
1. Not in the Manual mode; 2. Robot Make sure that the robot is in the
10095 Failed to set the safety monitor | already powered on; 3. Robot in Manual mode, stopped, and
motion powered off
Failed to set the collisi . . . . .
10096 arle . ° se_ eco 1 ston The trigger behavior is not supported Please modify the trigger behavior
detection trigger action
DH parameters are saved
10097 successfully. Please restart the None None
robot for these parameters to
take effect.
In this version, only part of the
10098 linkage parameters can be
modified
Fail RD .
ailed to save parameters .. The limit range of RD parameter
10099 RD parameter changes over RD parameter changes over the limit .
.. changes is +/- 50
the limit
IP add d port ber f RL ternal .
2 . ress anc port numbet fot progr.am .or externa Please use different [P address or
10100 creating the socket are communication socket has already ort numbers
occupied used the IP address and port number. P
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Two sockets may not use the same [P
address and port number

Duplicate or wrong IP address already

Change the Socket to a free

10101 socket ip:port error used by the RL program and external IP:PORT of the host or check the
communication sockets network settings
W rt ber alread db
10102 Socket port error ther(i;ll%’ pfo ?;rrrln ar?(rii::rn};luse ’ Change the socket port to a free port
P Progr number from 0 to 635535
communication sockets
Please check the network
. . C ti t established twork .
10103 SocketSendString failed er(r):?ec 101 ot estabiished o networ connection or use a connected
socket
Please check the network
. C ti t established twork .
10104 SocketSendByte failed er(r):?ec 101 ot estabiished o networ connection or use a connected
socket
10105 Failed to parse socket data Data sent against the rules Send data that conform to the rules
10106 Rapid motion failed. Not in Wrong robot status. Not in the Manual Switching to the Manual mode
the Manual mode mode
10107 Bapid r.notion failed. Program Wrorllg robot status. Program is Pause the program
is running running
10108 Rapid motion failed. Robot not | Wrong robot status. Robot not Robot enables Power On
powered on powered on
. . . . . . Set the starti int th h th
Starting point not set. Error in | Starting point not set. Error in Home ctthesa 1.ng p01.n Tous . ¢
10109 ) . . . Setup > Basic Settings > Quick
Home instruction nstruction . .
Adjustment interface
Calibrati le set
10110 alibration angls s¢ None None
successfully
Failed to set the calibrati o . o .
10111 aliuglz o setthe calibration Calibration angle over the limit Set the angle within the limit
1. Check the robot’s current pose
and tool/work object parameters,
. . . and select the appropriate type of
. . End adjustment is used for fine-tuning .
End-effector quick adjustment . end-effector adjustment; 2. The
. the end-effector pose. Calculation may . .
10112 failed. Please select the . robot is already in the
. . fail for large-scale end-effector .
appropriate adjustment type . corresponding pose; 3. The
adjustment . .
specified pose is out of the range of
motion; 4. The specified pose may
move the robot to a singularity
When creating a new serial port or
Dublicate serial port names modifying the name of a serial port, Check the system 10, socket name
u .
10114 P p the name should be different from the | and existing serial port names, and
Please enter again . .
system IO, the socket name or existing | re-enter the new serial port name
serial port names
10115 Serial port created successfully | None None
1. Pl heck th ial port
1. Serial port hardware connection case chee _e sera’ po
. . . . hardware connection; 2. Delete the
10116 Failed to create the serial port | disconnected; 2. The serial port socket . . .
. serial port variable from the variable
does not exist .
list and recreate one
1. Serial port hardware connection 1. Please check the serial port
10117 Failed to close serial port disconnected; 2. The serial port socket | hardware connection; 2. Click
does not exist pptomain and run again
10118 Serial port closed successfully | None None
Please create a serial port in the
10119 Serial port does not exist The serial port does not exist Communication - Serial Port Setting
interface
10121 Serial port failed to send string 1. Serial port hardware connection 1. Please check the serial port

disconnected; 2. The serial port socket

hardware connection; 2. Delete the
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does not exist

serial port variable from the variable
list and recreate one, and ensure that
the serial port communication is
proper and available

Data read cannot be converted to byte

10122 Serial port failed to read byte type Please check the content sent
1. Please check the serial port
. . hardware connection; 2. Delete the
1. Serial port hardware connection serial port variable from the variable
10123 Serial port failed to send byte disconnected; 2. The serial port socket . P
. list and recreate one, and ensure that
does not exist . L
the serial port communication is
proper and available
Serial port failed to clear 1. Serial port hardware connection 1. Please check the serial port
10124 bu fferp disconnected; 2. The serial port socket | hardware connection; 2. Click
does not exist pptomain and run again
. . . 1. Serial port hardware connection 1. Please check the serial port
1 fail h
10125 Serial port failed to obtain the disconnected; 2. The serial port socket | hardware connection; 2. Click
buffer length : . .
does not exist pptomain and run again
1. Check the code logic; 2. Check
. L . . whether data is properly received
10126 serial data reception timeout Network failure or code logic error
and sent at the other end of the
network
1. Abnormal serial port connection; 2. 1. Check the serial hardware
Opposite end failed to send data in connection; 2. Check whether the
10127 serial failed to receive data time; 3. Mismatch of parameters opposite end has sent data; 3. Check
configured for both ends of the serial the parameters configured for both
port ends of the serial port
10128 xDiagnose \_/ersion too old. xDiagnose version t0o old Can use xDiagnose version 0.3.8 or
Unable to view the data above
1. Th belt stops but th
e .e co.nve.yor et sops but the 1. Check whether the conveyor belt
The wait time of the conveyor | tracking is still on; 2. The . .
. . . . is moving properly; 2. Check
10129 belt for the work object over photoelectric switch functions . .
.. . whether the photoelectric switch
the limit abnormally and it cannot capture the captures the trieoer sienal proverl
work object trigger signal P Eger sighal properly
10130 Work obj .ect beyond the
startup window
10131 Work object beyond the Work object beyond the working area. | Please adjust the work object
working area Unable to keep tracking position
Pl heck whether th
Conveyor belt speed below the | The conveyor belt stops moving or the ease chiee W ether fhe convey(.)r
10132 L belt stops moving or the encoder is
threshold encoder is disconnected .
disconnected
1. Check whether the current robot
model is an industrial model with
Hot-swappine is not sunported by the the XBCS5 control cabinet or a
Failed to switch to the hot- ppIng . pp Y collaborative CR model; 2. Check
10133 . model, control cabinet or safety board .
swapping mode whether the robot safety board is a
firmware .. .
mini board and the firmware is
upgraded to 2.0; 3. Check whether
the ENI file is correctly configured
. ) 1. Safety board failed t itch th .
Failed to switch to the hot- alely board tared fo Swi .c . ¢ Please contact the supplier for
10134 . status correctly; 2. Communication
swapping mode support
error
ch hot- .
10135 Switched to hot-swapping None None
mode successfully
Rapi ion failed. Angl Modify th le val k
10136 apid motion al, ed . n,g ¢ Joint angle over the mechanical limit Od%f}f ! e. ar%g ¢ vaiue and.ma ,e .
over the mechanical limit sure it is within the mechanical limit
10137 Work object on the conveyor Execute WaitWobj again when Please check the instruction. The
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belt have been associated
twice

DropWODj is not executed

same work object should be
associated only once

10138

Failed to execute Waitwobj

Caused by continuous execution in the

Single-step execution in the Manual
mode or continuous execution in the

instruction Manual mode .
Automatic mode
Please place the work object on the
. 1. There is no work object being conveyor belt and trigger the
Th ted work . . .
10139 .e re are o assoctated wor tracked; 2. There is no conveyor belt photoelectric switch. The status
objects . . o
with the specified name monitoring shows whether the work
object is in the correct position
Abnormal friction force
10140 identification result. Use Contact the Control Team
nominal friction coefficient
i . Th input should be bet 0
10141 The mass input is out of range ¢ mass 1nPu shouid be betweenl
and the maximum load
Load-free identification not Please perform load-free
10142 performed. Loaded identification first and then loaded
identification stops identification
Failed to set speed before
10143 moving to a point position or
force control identification
This model only modifies the
friction force after kinetic
10144 identification. It is
recommended to perform
friction force identification
directly.
PCB 3/4 axis robots do not
10145 support the Reduced mode for | PCB 3/4 axis robots do not support the
the moment. There is no Reduced mode for the moment
trigger action
10146 The Robot does not support The Robot does not support dynamic 1.Please click the friction
dynamic identification identification identification button
Pl tact the administrator of
10147 Function authorization failure See the content . ease_ confact fe adiministrator o
licensing
10148 The _axi.s max speed exceeds See the content Plea.lse edit the axis max speed
the limit, data won't be saved setting on HMI
Socket disconnected, pause
10149 program according to the Socket disconnected Check socket connection status
socket setting
Socket disconnected, pause
d d . .
10150 prografi an p.ower own Socket disconnected Check socket connection status
motors according to the socket
setting
. . Invalid to set "handheld" or "external" )
10151 Failed to move to point pvatic fo set andie e of .ex erna Select the correct tool and wobj
for both the tool and the wobj
Failed to save DH parameters. The limit range of DH parameter
10152 DH parameter changes over DH parameter changes over the limit changes is: length +/- S0mm , angle
the limit +/- 10°
10153 .Calibration failed. user frame Calibration failed. user frame id error Select the. correct user frame system
id error and recalibrate.
The robot is in a safe The robot is in a safe withdrawal state .
. . After the jog robot has safely
10154 retraction state and cannot and is not allowed to perform the ; .
. . retracted in manual mode, try again.
perform the current operation. current operation.
Electronic nameplate does not 1. The body has no electronic 1. Check the hardware connection
10200 P nameplate; 2. Hardware damage of the | of the electronic nameplate serial

exist

clectronic nameplate; 3. The serial

port; 2. Check the electronic
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port of electronic nameplate
configured incorrectly

nameplate hardware; 3. Check the
serial port configuration of the
electronic nameplate

Error in electronic nameplate

1. Wrong protocol address of the

1. Check whether the protocol

10201 . electronic nameplate; 2. Hardware matches; 2. Check the electronic
data reading A
damage of the electronic nameplate nameplate hardware
Error in electronic nameplate 1. Wrong protocol address of the 1. Check whether the protocol
10202 .. P electronic nameplate; 2. Hardware matches; 2. Check the electronic
data writing A
damage of the electronic nameplate nameplate hardware
Electronic nameplate data 1. The robot body has been changed;
10203 . P 2. The control cabinet has been Data overwrite after confirmation
mismatch
changed
10204 Encoder battery voltage too 1. Runn.ing for too long; 2. Encoder Replace the encoder battery
low battery is damaged
The duration of the robot
10205 motion exceeded the warranty | Not maintained in time Regular maintenance
period
10206 Data overwritten successfully None None
1. Electroni late d t exist; .
Electronic nameplate data COLrOMC nathep ale coes n.o exISh Please check the electronic
10207 . 2. Model, ID or hardware version do .
overwrite not allowed nameplate according to the log
not match
1. The controller model does not 1. Select the correct model and
tch with the body; 2. Data h t tart th troller; 2. B th
10208 RC data overwrite not allowed fnateh wi © Doy .a ahasno restart fhe controtier u.rn ¢
been burnt to the electronic nameplate | correct data to the electronic
or wrong data is burnt nameplate
1.IP and port are already used by
el mmneon T 035 g e oot
10209 Socket communication failed . socket 2.Change the name of the
external communication, the default socket
SYS SOCKET name is already used
by the external communication.
Switching precision
10210 compensation state not Zero point data error Check zero point data
allowed
13013 Emergency stop triggered None Manually resume emergency stop
13014 Safety gate opened None Manually close the safety gate
Icul
13015 Start to caleulate body None None
parameter identification
Error i lexical
13016 FTOF 10 prograth fexical ot Grammatical error in RL program Please check the RL program
grammar check
1. Reinitialize the task; 2. Reload
. 1. Task destroyed; 2. Project file not . y .
13017 Program PP_to_main failed ast €es rqye . I'O_]e? .1 ene the project; 3. Check if there is a
loaded; 3. main function missing . .
main function in the file
1. Reinitialize the task; 2. Check if
1. Task destroyed; 2. Symbol table not thereelizlala rIZrenmaeltiiZI ’error irelcthel
13018 Program PP _to_func failed yet established for the task; 3. The : g
function to be jumped to does not exist function and recreate the symbol
Jump table; 3. Check if the function exists
1. Reinitialize the task; 2. Check if
1. Task destroyed; 2. Symbol table not el.n thatize the .as ’ .ec '
et established for the task; 3.The there is a grammatical error in the
13019 Program PP_to_line failed v . C function and recreate the symbol
program PP _to_line jump is only . . .
llowed inside the same PROC/FUNC table; 3.Please check if the jump is
: inside the same PROC/FUNC
All RL tasks have been 1. The single loop mode task is 1. Check the program for logical
13020 stopped. Please check the error | finished; 2. When an error occurs, the | errors; 2.Click pptomain to run
message or click PPToMain task will stop again
13021 Wrong base coordinate The controller can not parse the Please check whether the control
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system. Failed to set

instruction to set the base coordinate
system, possibly because the
controller version is not compatible
with the HMI

system version matches with HMI

Next step select unloaded

Check the corresponding task in the

13022 Tasks. project‘s task list and execute
pptomain.
Th he limi heck whether the R
RSC Detects that the Robot ¢ robot power excee(%s t .e imit, lor Chec W .et ert e. SC robot
13030 Exceeds the Limit of Power the power of configuration in RSC is power limit range is reasonable, or
too low, or the RSC fails close the RSC robot power limit
Th h heck whether the R
RSC Detects that the Robot . e. robot momentum exceeds the Check whet! .er.t e SC. robot
13031 Exceeds the Limit of limit, or the momentum of momentum limit range is
configuration in RSC is too low, or the | reasonable, or close the RSC robot
Momentum . ..
RSC fails momentum limit
Th El TCP fi heck whether the R
RSC Detects that the Robot e robot ‘t.>0\fv or TCP force Check whether the S.C.robot .
.. exceeds the limit, or the Elbow or Elbow or TCP force limit range is
13032 Exceeds the Limit of Elbow or .. .
TCP Force TCP force of configuration in RSC is reasonable, or close the RSC robot
too low, or the RSC fails Elbow or TCP force limit
The TCP velocity of h heck whether the R TCP
RSC Detects that the Robot . e. CP velocity o rgbot exceeds the | C ec. Wi .et. er the .SC robot TC
13033 Exceeds the Limit of TCP limit, or the TCP velocity of velocity limit range is reasonable, or
. configuration in RSC is too low, or the | close the RSC robot TCP velocity
Velocity . ..
RSC fails limit
. Check whether the RSC robot
RSC Detects that the Robot The position of robot exceeds the e.c. W .e . er e . robo
13034 .. .\ .. . position limit range is reasonable, or
Exceeds the Limit of Position limit, or the RSC fails e .
close the RSC robot position limit
RSC Detects that the Robot The posture of robot exceeds the limit, Check w%let_her the I.{SC robot
13035 .. . posture limit range is reasonable, or
Exceeds the Limit of Posture or the RSC fails ..
close the RSC robot posture limit
RSC Detects that the Robot .. Che_c k whether Fhe. RSC ro.b ot
13036 Exceeds the Limit of Collision The collision force of robot exceeds collision force limit range is
X the limit, or the RSC fails reasonable, or close the RSC robot
Force .. ..
collision force limit
RSC Detects that the Robot .. Check v_vhc.sther the. RSC robot joint
.. . The joint power of robot exceeds the power limit range is reasonable, or
13037 Exceeds the Limit of Joint .. . ..
limit, or the RSC fails close the RSC robot joint power
Power ..
limit
RSC Detects that the Robot .. .. Che.c.k wh.etl.ler the R.SC robot joint
.. . The joint position of robot exceeds the | position limit range is reasonable, or
13038 Exceeds the Limit of Joint .. . .. .
. limit, or the RSC fails close the RSC robot joint position
Position ..
limit
RSC Detects that the Robot .. . Checl.< whetl}er the R.SC robot joint
.. . The joint velocity of robot exceeds the | velocity limit range is reasonable, or
13039 Exceeds the Limit of Joint .. . .. .
. limit, or the RSC fails close the RSC robot joint velocity
Velocity ..
limit
RSC Detects that the Robot . Check v_vhéther the. RSC robot joint
.. . The joint torque of robot exceeds the torque limit range is reasonable, or
13040 Exceeds the Limit of Joint .. . ..
limit, or the RSC fails close the RSC robot joint torque
Torque ..
limit
RSC Detects that the .. L . Try to reboot the robot, or contact
L. N The joint communication of robot is
13041 Communication of joint is . the manufacturer to check the
abnormal, or the RSC fails .
Abnormal hardware failure
T h
RSC Detects that the The joint operation of robot is Iy to reboot the robot, or contact
13042 . . . the manufacturer to check the
Operation of joint is Abnormal | abnormal, or the RSC fails i
hardware failure
T h
The Communication between The communication between RSC and ry to reboot the robot, or contact
13043 the manufacturer to check the

RSC and Controller is error

controller is error

hardware failure
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Failed to Synchronize Sdo

Failed to synchronize sdo data

Try again, or contact the

13044 Data Between Controller and manufacturer to check the hardware
between controller and RSC .
RSC failure
Succeeded in Synchronize Sdo
13045 Data Between Controller and
RSC
13046 The security limit of RSC is When dragged, TCP speed exceeds
exceeded when dragging 250mm/s, triggering safe stop
Th i i fR
RSC Initialization Parameter e. basic .securlty. parameters of RSC Hard restart the robot or control
13047 ) are inconsistent with those of the .
Checks are Inconsistent. cabinet
master controller
Th ication bet L.
¢ communication berween The communication between the RSC
the RSC and the master
13048 and the master controller enters a
controller enters a secure data secure data state (0x08)
state (0x08)
firm th ! hanical
The parameter of joint position | The set angle is beyond the robot’s (.Jor.l irm the robot's mee . aglca
13049 .. .. . . . limit and set the angle within the
limit for RSC is invalid mechanical limit
range
. Confirm the robot' hanical
The parameter of safety home | The set angle is beyond the robot’s .Or.l frm Hhe TObOLs mee . aglca
13050 . .. . . . limit and set the angle within the
position for RSC is invalid mechanical limit
range
13051 Safety gate closed
Safety gate is opened, and the
13052 RL program cannot be Safety gate is opened Reset the safety gate, and try again
continued
RSC tri Flyi d . .
13053 TIBEer g spee Robot experience flying speed
protect
L Please check if there is any wiring
R h
13057 S¢ fietected a short etreuit error. After the fault is restored,
fault in channel
power off and restart
RSC detects inconsistent dual- RSC safety DI signal dual channel gﬁiseeci)l::: i?l(flirzp%rltshie V:lllrl?lin
13058 channel signals of safety DI . .. Y . an . P & . gna s
. signal is inconsistent reset it to 0, and then set it to 1 at
signals .
the same time to recover the fault
RSC detected a dual machine If it persists, it is recommended to
13059 . .
communication failure replace the RSC
13060 RSC detected MCU address If it persists, it is recommended to
fault replace the RSC
The data inf ti tput by th
RSC detected inconsistent ¢ data information ou p.u v e If it persists, it is recommended to
13061 host and slave computers is
output data fault . . replace the RSC
inconsistent
RSC detected voltage The voltage of the power supply is not
13062 Check RSC ly volt
exceeding the limit between 20~30V ¢ POWEL Supply vollage
13063 BSC detected algorlthm
library malfunction
P ff . Ifthe i
RSC detected that Bamboo is ow.e roffand restaﬁ .t .e 1ssue
13064 not runnine properl persists after restarting, it is
& properly recommended to replace the RSC
R fi ing. If the i
RSC detects FSOE internal © p.OWCF (?n or testing. I the Issue
13065 communication failure persists, it is recommended to
replace the RSC
R fi ing. If the i
RSC detected communication © p.owe.r (?n or testing. I the Issue
13066 failure in FSOE department persists, it is recommended to
P replace the RSC
R 1
13067 SC dete.ctefi abnorma .
communication from station
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RSC detected that the slave

13068 station is not in the FSOE data
state
14001 Network disconnected None None
14002 Network connection closed None None
14003 Netwc_)rk connection None None
established
14004 Net\yorl? connection None None
monitoring enabled
14005 Reconnecting network None None
14006 Reconnecting network None None
Th i i h
Write is not allowed for bound © rleglster 1s. bound t(.) the syst?m ) Please use another register or
14010 . functional register. Write operation in . . .
registers ) unbind this register
RL program is not allowed
Failed to open fieldbus device. | No Ethercat slave is configured or
14011 Corresponding Ethercat slave there is an exception in the device Import and configure Ethercat slave
not found linking
The register is readonly . . . . . .
. . R The register is readonly register, Write | Please use writeonly register, or
14012 register, Write operation is not . . . .
operation is not allowed modify the register attribute
allowed
Fiel i
14020 ieldbus device opened None None
successfully
Please check the fieldbus device
figurati d mak that th
14021 Failed to open fieldbus device | See the "content" contiguration and make sure fat fie
corresponding device is correctly
connected
14022 Fieldbus device closed None None
successfully
Th ial port is alread
14023 oc:useirelcall bp OthelsﬁZIr;SuZ The serial port is already used by Close the fieldbus device or use
. P Y modbus RTU fieldbus device another serial port
device
14030 Error in profinet fieldbus The data model selected for the slot Reconfigure the data model of the
model configuration does not match the PLC slot
Error i lidation for holdi
14031 Error in holding register file rrf)r mereva 1 aton for holding Delete holding register file
register files. Files are corrupted
14032 Failled to open ﬁeldb.us SDO setup failed Check if _SDO ini_tialization settings
device.SDO setup failed meet device requirements
14501 Unable to st system DO DO signal is a system 1O signal and Plea.se use. ot.her 01.1tput signals or
cannot be set unbind this signal in the system 10
The val i he vali
14502 Failed to set GO signal ¢ value set .1s beyond the valid Please check the value
range of the signal
The val i he vali
14503 Failed to set AO signal ¢ value set .1s beyond the valid Please check the value
range of the signal
Fail PulseDO. Ti Ise ti .001, 2
14504 ailed to set PulseDO. Time Wrong pulse time, [0.001, 2000] S Re-enter the pulse time
out of range range
Failed to set PulseReg. Ti . .
14505 atied fo set Tilseticg. Mlme Wrong pulse time, [0.001, 10] S range | Re-enter the pulse time
out of range
The mapped physical port is in 1. Check if the output port is
14510 Failed to load the output signal | conflict with other signals or system occupied; 2. Reconfigure the system
output signals 10
Violation of system input
configuration rules. Possible causes: 1. | 1. Configure independent system
14511 Failed to set the system input Duplicate system IO is configured; 2. 10; 2.Modify the system 10

signal. There is a conflict

The corresponding 10 is already
occupied by the RL project; 3. 10
signal does not exist

occupied by the RL project; 3.0Open
or create 10 device
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Failed to set the system output

Violation of system output signal
configuration rules. Possible causes: 1.
Duplicate system 1O is configured; 2.

1. Configure independent system
10; 2.Modify the system 10

14512
signal due to a conflict The corresponding 1O is already occupied by the RL project; 3.0Open
occupied by the RL project; 3. 10 or create 10 device
signal does not exist
Failed to initialize Ethercat IO | No Ethercat slave is configured or
14521 device. Corresponding there is an exception in the device Import and configure Ethercat slave
Ethercat slave not found linking
The status of the safety panel . Please check the hardware status
. . Hardware damage or abnormal linking . .
14530 expansion 1O device has . . and link status of the expansion 10
for the expansion 10O device .
changed devices on the safety panel
The status of the safety panel
14531 expansion 1O device has New expansion 10 device connected None
changed
14532 10 device status has changed 10 device configuration connected None
14533 10 device status has changed 10 device configuration connected None
14534 10 device status has changed 10 device connection error None
M Ily edit th ist iabl
The imported register variable .. anuatly ecitthe rc.egls er varlabie
. The bus device is not configured on and change the device name to a bus
14535 uses a bus device that does not . . .
. . the current machine device that exists on the current
exist on the current machine .
machine
14536 Empty signal name Used an empty signal Use the signal with the normal name
14537 Signal type invalid An invalid type of signal was used Use the correct signal type
14538 Signal mapping device not The. signal is bound to a non-existent Bind the signal to the correct device
existed device
14539 Signal mapping device is The device for signal mapping is 1.Bind other normal devices 2.Re-
disabled disabled enable disabled devices
The group signal end port number
New eroup sienal manpin The relationship between the starting should be greater than the start port
14540 . g D SIg . Pping port and ending port of the group number; 2.The port number of the
invalid, Port mapping error . .. . .
signal is incorrect signal should not exceed the device
port range
conal -
New g fOUp SIgna. Mapping . . The number of signal ports in the
14541 invalid, Port number should Too many signal ports in the group
group should not exceed 32
not be greater than 32
1.Change the starting and ending
New sienal mappine invalid ports of the signal to make them
14542 Port mag 0 eifor g ’ Signal port setting error consistent; 2.The port number of the
PPIng signal should not exceed the device
port range
. . . 1. Configure independent system
N 1 lid
ew sigha 1.napp1ng _1nva 1< The port used by the signal is 10; 2.Modify the system 10
14543 Output physical port is already . . .
occupied occupied by the RL project; 3.0Open
used .
or create 10 device
Failed to execute drag path Execute drag path playback. No .
15000 Record the d th
playback available drag data in the buffer ccord the drag path again
15001 Failed to save the drag data No available drag data in the buffer Please record the drag path again
Fail h R h hori h
15002 ailed to execute drag pat Drag path record deleted accidentally ecord t. e drag path or import the
playback path again
Failed t te d th
15003 p?;yzac;)(.eé::; ?n (r;fgp Ele Playback path from another type of Import the correct dl‘?-lg playbacl?
data robots path or record the trajectory again
. Failed to drag the replay serialized Please record the drag path again or
15004 Failed to save the drag data data to the hard disk file restart the robot
15005 Drag data saved successfully None None
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15006 Execute drag path playback None None
15007 Start recording the drag None None
playback data
15008 Stop recording the drag None None
playback data
15009 Stop executing drag path None None
playback
Failed t d path data: t
15010 arled forecor _pa ata- foo Too few drag path waypoints Please record the drag path again
few path waypoints
Fail h : int in th h he joi
15011 ! a.1 ed to record pat] .da.ta J01r?t.1n tl .e (?lrag path exceeds the joint Please record the drag path again
joint angle over the limit position limit
Fail h : i locity in th h
15012 ! a.1 ed to re.cord pat da.ta. Jomt. Vt.f ocity in the drag path exceeds Please record the drag path again
joint velocity over the limit the limit
Failed t d the path data: . . .
atied fo r.e cord He palh data The speed is not zero when path Click end recording after the robot
15013 the speed is not zero when :
i recording ends stops
recording ends
Failed t d path data: Th . . .
arle . O recorc pa™i data: Lhe The speed is not zero when recording | Make sure the robot is stopped
15014 speed is not zero when .
. starts before recording starts
recording starts
Fail h h :
15015 ailed to record the path data Motor not powered on Robot Power-On
motor not powered on
Path
15016 ath data recorded None None
successfully
15017 Execute drag path playback. Failed to parse the drag path data. The | Import the path or record the
Failed to read path path data may be tampered trajectory again
15018 Path playback. The speed sct The playback speed set is too fast Decrease the path playback speed
exceeds the limit Py P pathplay P
W ints in the path
15019 pI:;]kI::cllI: le:ee ; tiz joint .Pl_ayback. path _wa.ypoint exceeds the 1_\dj.ust the current joint position
ST joint position limit limit
position limit
Path playback is not allowed Path playback is not allowed when the | Path playback after closing the
15020 . .
when the track is turned on. track is turned on. tarck.
1. The register does not exist; 2. The
ister d t match th iabl
17001 Register failed to read data register does not mate . N \farla € Please check the register settings
type; 3. The array subscript is out of
range
1. The register does not exist; 2. The
. . . register does not match the variable . .
17002 Register failed to write data .. Please check the register settings
type; 3. The array subscript is out of
range
17003 IIlOfiblIS failed to read the input
register
. ) Failed to parse register configuration .
Failed to load register . . ) \ Please try to reconfigure the register
17004 ) file (registers.json). See the "content" .
configuration or erase the configuration
for reasons
17005 modbus communication failed,
modbus link not established
q -
17006 modbus configuration saved None None
successfully
External communication
17007 configuration saved None None
successfully
Fail heck th i
17008 ailed to p.arse modbus Error in modbus register configuration Check the .modbus register
configuration configuration
17009 Failed to load the bus device Failed to parse the bus device Please try to reconfigure the bus

configuration file

configuration file

device or erase the configuration

xCore Control System User Manual 405



ROIKALE

17 Troubleshooting

(fieldbus_device.json). See the
"content" for reasons

Failed to turn on cclink. cclink

cclink gateway module not configured

Import and configure cclink

17100 . L L
gateway module not retrieved | or an exception in the device linking gateway module
17101 cclink already turned on None None
17102 Failed to turn on cclink
17103 cclink already turned off None None
Successful communication
17104 with CC-LINK IEF Basic None None
master
Communication with CC-
17105 LINK IEF Basic master None None
disconnected
. Each function of servo parameter
There is no any set of servo switching can only be used if there is
W u
17200 params files that meet the rules £ Y . None
. at least one set of servo params in the
in the controller
controller
Power on failure, power on is Power on failure, power on is
17201 prohibited during servo prohibited during servo parameter None
parameter switching switching
Iti hibited t itch . . .
18 profibite . 0 swite . serve It is prohibited to switch servo
17202 parameters while robot is . . None
parameters while robot is power on
power on
17203 Successfully switched servo None None
parameters
17204 Se.rvo parameter switching None None
mismatch
Electroplating line visual
17205 socket, IP cannot be empty or | None None
'0.0.0.0', port cannot be empty
Quick adjustment of custom
17206 .. None None
pose beyond limit.
17207 ?Fher.e is an external input that None None
is rejected.
RL program customization . .
. After pptomain. pptoline or pptofunc,
17300 stopped and cannot continue None
. start run program
running
. . 1.C tion bet HMI and xC . .
xService's connection . onnection between ANE X-OT¢ 1 1.0n HMI disconnect with xcore
17301 ; disconnected unexpectedly; 2.SDK as .
disconnected . . . . and reconnect it.
client disconnect this connection
17310 Se.rvo parameter acquisition
failed
17311 Successfully obtained servo
parameters
17312 Se.rvo parameter download
failed
17313 Successfully downloaded
servo parameters
17314 Some fields in cfg are missing | Cfg file is incomplete please update the cfg file
17315 Fail to change IP See content Enter the appropriate IP
1. in the M 1 ;2. R Pl k hat th is i
17316 Rail zero calibration failed . Not .1n the anl.la mode,. : obot ease make sure that the r.obot 1§ in
in motion; 3. Not in the Position mode | the Manual mode and not in motion
17317 Rail zero calibration None None
succeeded
17318 Soft estop state does not allow | There is currently a read-only register | Reset the register bound with the
power on bound to ctrl soft estop function code | ctrl soft estop function code
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and low level, no power on allowed

Resume soft emergency stop by

17319 Soft emergency stop triggered | none .
gency stop trigs register
Motion commands status is .
17320 . . . . See the content Do PPtoMain or reset cache
inconsistent with the operation
The driver is in a critical error . . Try to power off and restart the
, The driver is in a critical error state,
17500 state. It's not allowed to clear control system; Contact the

hardware may in error state.

alarm and power on. manufacturer's technical support.

1.The variable is not existed; 2.The Please check the R command and

17400 OpcUA Variable read failed variable type is different from the the OpcUA variable configuration
parameter
1.The variable is not existed; 2.The
’ Pl heck the RL
17401 OpcUA Variable write failed variable type is different from the case check { .e command .and
the OpcUA variable configuration
parameter
1. Not in the M 1 ;2. R Pl k hat th is i
17402 Soft calibration failed ot in the Manual mode; obot ease make sure that the robot is in

in motion; 3. Not in the Position mode | the Manual mode and not in motion

Axis zero calibration

17403
successfully
17404 Axis soft calibration
successfully
17405 Soft calibration successfully
17406 Axis  Soft calibration failed 1 Not .in the Manl.lal mode; .2.. Robot Please make sure that the r.obot is in
in motion; 3. Not in the Position mode | the Manual mode and not in motion
17407 Opening rail failed, please
close the safety area first
. When the rail i d, the safet
17408 Safety area open failed en theratl s opene ¢ sately
area cannot be opened
17507 Conveyor start tracking failed.. | None None
17508 Conveyor stop tracking failed.. | None None
Conveyor calibration failed,
17509 the number of points in the X Please check the calibration process None
direction is not 3.
17510 Conveyor_ calibr_ati.on failed, 1.The conveyor belt is not .turned on, None
transmission ratio is 0. 2.Encoder value abnormality
17511 The safety stop parameters are | The safety stop parameters may be set | Please set The safety stop
set incorrectly to zero parameters to proper values
During the tracking process of
th belt, it i
17512 © conveyor belt, 1t 1s None None

prohibited to execute ordinary
motion commands

The conveyor belt stopped
17513 during tracking and cannot None After pptomain, rerun the program
continue running

1.Port is wrong or occupied; 2.Error 1.Use the right port; 2.Change the

17520 OPC UA server start failed . .
Configuration configuration
17521 HMI link None None
17522 HMI Motor None None
17523 HMI Motor None None
17524 PP _To Main None None
17525 PP_To Line None None
17526 PP To Func None None
17527 Reload Project None None
17528 Run Project None None
17529 Project Forward None None
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17530 Project Back None None
17531 Manual mode switching None None
successfully
17532 Automatic mode switching None None
successfully
17600 Turn. off maximum torque
monitoring
17700 None None
30067 joint power over the limit None None
TCP 1 h
30068 .C. angular speed over the None None
limit
30069 elbow speed over the limit None None
| 1 h
30070 e. b(.)w angular speed over the None None
limit
30071 moment over the limit None None
30072 tool attitude over the limit None None
Robot exits the shared area,
18000 freeing the shared area from None None
occupation
18001 Robots enter the sha_red area., None None
and the shared area is occupied
The robot has entered the
occupied shared area and is
18002 . . None None
slowing down and stopping at
maximum capacity
The robot is about to enter the
iod sh lowi
18003 occupied s are(.i area, s .owmg None None
down and pausing, waiting for
the shared area to be released
The robot has entered the
hibi h
18004 prohibited zone and a.s None None
slowed down to a maximum
capacity to stop
R h
18005 ob(.)ts. are about to enter the None None
prohibited zone, plan to stop
h fail
18006 S ar.ed area failure, robot None None
continues to operate
When switching the reduction
18007 mode, the current joint axis None Please.res?t .the rea.scl)nable
angle has exceeded the reduction joint position
reduced joint position
C t ch. the di i
18008 annot changs the dunension None Do not modify array dimensions
of the array
18009 corntroller logs are corrupted, may be caused by a power failure or 1o need to fix
using backup logs abnormal restart
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17.1.2 3XXXX
Code Description Possible Reasons Solution
31001 Configuration Parameter Error of | Mismatched EtherCAT configuration | Re-import the configuration files, and

EtherCAT Master files restart the control system
Failed to Read EtherCAT The authorization .ﬁle does. n(.)t exist . o
31002 o . or the read and write permissions are | Re-import the authorization file
Authorization Files .
incorrect
Please check the EtherCAT
authorization code and try to
horize i he EtherCAT
31003 EtherCAT Authorization Failure | EtherCAT not Authorized reaut onze K on the EtherC
authorization interface. After the
authorization is successful, restart the
robot to take effect
Th t fi tion fails due t
EtherCAT Master Configuration _e rmas’er configuration fais ue- ° Re-import the configuration files, and
31004 . mismatched EtherCAT configuration
Failure restart the control system
files
The configuration fails due to . .
Re- rt th fi tion fil d
31005 DC Configuration Failure mismatched EtherCAT configuration e-import the configuration fries, af
restart the control system
files
The configuration fails due to . .
Re- rt th fi tion fil d
31006 DCM Configuration Failure mismatched EtherCAT configuration e-import the configuration fries, af
restart the control system
files
The configuration fails due to . .
Re- rt th fi tion fil d
31007 Bus Scan Failure mismatched EtherCAT configuration e-import the configuration fries, af
restart the control system
files
1. The configuration fails due to
The Number of Configured inconsisteljncy between the EtherCAT | 1. Re-import the configuration files,
configuration and the actual network | and restart the control system; 2.
31008 Slaves Does not Match that of . . .
topology; 2. Hardware failure in the Contact the manufacturer's technical
Scanned Slaves
EtherCAT network from the slave support
equipment
Due to errors in EtherCAT bus Try to restart the control system;
Failed to Enable the EtherCAT startup process, some slaves cannot v 4 .
31009 . contact the manufacturer's technical
Bus switch to OP mode correctly,
L . support
resulting in bus failure
I 1 Axi Initializati heck whether th i
31010 nt.erna xis Servo Initialization The drive malfunctions internally C. eck whether the servo drives are
Failure disconnected from each other
1. The IPC and general 10 modules
are disconnected from each other; 2. Restart the control system after
31011 10 Slave Initialization Failure General IO modules and safety 10 reconfiguring the 10 signal according
modules are disconnected from each | to the failure reason
other
The IPC and the general tailboard
31012 Tailboard Slave Initialization slave module is disconnected from Check the hardware connection, or
Failure each other, or the tailboard slave replace the tailboard slave hardware
hardware fails
The IPC and the safety board slave
31013 Safety Board Slave Failure modules are disconnected from each | Check hardware connections
other
1. Confirm whether the EtherCAT
le i 1 fi h
L. . 1. The communication between IPC debug ?ab ¢ is unplugged from the
Abnormal Communication with .. robot side; 2. Check the hardware
31014 . and slave module is interrupted; 2. .
Slave Devices . . connections and restart the control
The slave device malfunctions
system; 3. Please contact the
technical support
31015 Servo Alarm The servo drive sends an alarm, and 1. Find the corresponding drive

the specific reason for the alarm

manual according to the error code,
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needs to find the corresponding drive
manual according to the error code
reported by the servo

and handle it according to the manual
guidance; 2. Contact the technical
support

31016 Servo alarm cleared None None
Please contact the technical support
to ask for the Ethercat authorization
31017 Ethercat is not Authorized, and Ethercat is not authorized and can code and authorize on the EtherCAT
the Trial Period Ends only be used for one hour authorization interface. After the
authorization is successful, restart the
robot to take effect
1. The cable between the sl
. . ¢ cable between fe siave 1. Please check whether the cables
Abnormal Connection between device and the controller . .
31018 . . between the slave devices fail; 2.
Slave Device and Controller malfunctions; 2. The slave .
. Please contact the technical support
malfunctions
The hardware connection is
Failed to Initialize the CClink
31019 aried to mihaiize the LA abnormal or the hardware Check hardware connections
Gateway Slave .
malfunctions
Since the PDO setting of the IO
module that has not been adapted is
unknown, there is a certain risk in
direct use. Please use it with caution.
The Ethercat 1O slave module that Generally, digital IO modules with
has not been adapted is used, less than 64 channels can be used
Ethercat IO Slave Module not '.cherefore. the controller has no directly;.however, the analog 10
31020 information about the current IO module is not recommended to be
Adapted . .
slave. Users need to ensure that the used directly because the controller is
10 module is configured and used unknown to its analog quantity type,
correctly range and accuracy parameters, and
the PDO settings of various
equipment manufacturers may also be
different. Please contact the technical
support for adaptation before using it
The safety board firmware version Check whether the safety board
31021 Safety Board Slave Initialization | configured by the eni file is firmware version of the eni file is
Failure inconsistent with the actual firmware | consistent with the actual firmware
version version
When the tailboard slave channel Al
is set to current mode, make sure that | Please disconnect the input signal of
31022 Tailboard slave Input Current the actual input is current and does the corresponding channel and enter
Signal Overload not exceed the limit parameter, the xpanel configuration interface to
otherwise the hardware may be set as Voltage Mode
damaged
Tailboard slave Input Current The xpanel setting has been . To continue usi.ng the currenF mode,
31023 . completed, and the overload is ensure that the input current is not
Signal Overload
recovered overloaded
Panel terminal sl tati
. . xranet terminat siave S af ron Please confirm the xPanel test
xPanel terminal slave station hardware test process is incorrect, ) .
31024 . .. process is correct. If the fault persists,
hardware test failed hardware connection is incorrect or .
. contact R&D for troubleshooting
hardware is faulty
. The safety board t f th Check whether the safety board t
Safety Board Type Configuration © sale y. oa}r ; pe 0, © ) eck whethet .e Sz,l e. Y oa.r vbe
31025 Error configuration is inconsistent with the | of the configuration is inconsistent
actual safety board type with the actual safety board type
Th dri ion in the ENI .
T . . ¢ server drive version in . ¢ . Replace the main site ENI file to
Initialization of internal axis file of the master configuration is .
31026 . . . . . . confirm that the correct ENI file is
servo drive failed inconsistent with the server drive sed
. used.
configuration scanned
31027 Unable to read the primary ENI The master ENI file was not found in | Re upgrade the ENI file
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file correctly

the system

corresponding to the current model

EtherCAT failed to scan the bus,
and the scan slave information

The configuration of slave
information or topology in the ENI

Replace and upgrade the correct ENI

31028 does not match the slave file of the master station is file
information in the configuration inconsistent with the scanned
ENI file EtherCAT slave station
EtherCAT bus failed with
e . scan bus fared wi . .. Please check whether the wiring of
31029 cross wiring from the slave EtherCAT slave station wiring error ..
. EtherCAT slave station is correct
station
According to th f th
1. An unconnected external axis, ceordmg fo e cau.se oF The error,
. e e . . . close the external axis that was
External Axis Servo Initialization | such as a guide rail, was mistakenly . .
31030 . . . opened incorrectly or check if the
Failure opened 2.The drive malfunctions . . .
. connection with the external axis is
internally .
interrupted
Th dri ion in the ENI
T . ¢ server drive version in . © . Replace the main site ENI file to
Initialization of external axis file of the master configuration is .
31031 . . . . . . confirm that the correct ENI file is
servo drive failed inconsistent with the server drive sed
. used.
configuration scanned
The controller version is 3.0, and the
The ESI file and controller ESI file of the safety board RSC does | We need to upgrade the ESI file of
31032 version of the safety board RSC not match the controller version. the RSC security board and the ENI
do not match Some of RSC's safety functions will file of the main control
not function properly.
L. 1. Confirm operation procedure; 2.
. S faults, STO t s
32001 Power-On Failure ervo fautts cireutt open Check servo status; 3. Clear servo
power-on aborted, etc.
alarms before power-on retry
32002 Power-on Failed, STO not None None
Connected
Blocking of Communication The communication between the | Soft restart of controller: 2
32003 Thread between Controller controller and the slave device is éontact the technical su (’)rt.
Master and Slave Device abnormal due to software reasons PP
EtherCAT Thread Blocked,
32004 e read Blocke Internal system error Restart control system
Scheduling Timeout
The EtherCAT Thread was
32005 Blocked and Timed Out over Internal system error Restart control system
5000 Times in a Row
The position command to be sent to
the servo has a big jump, and the
.. . ted d ds th
32006 Position Command Rejected gene_ra e¢ speed exceeds the . Re-power on to operate
maximum speed of the motor, which
may cause danger. To be safe,
perform the power-off operation
Ethercat Thread Event Execution Internal state record, which can be
32007 ) Internal alarm .
Timeout ignored
Only support CR joints, confirm
32008 Error while writing Servo Zero whether it is a CR robot and whether | None
the firmware is correct
32009 write servo zero successfully
Encoder Battery Voltage L . o
32010 fieoder Battety YoTage Low Encoder Battery Voltage Insufficient | Please replace encoder battery in time
Warning
32011 Encogier Battery Voltage Low
Warning Cleanup
35001 Short Circuit of the Drive Qutput to output,_ output to ground, Tr_ou.bleshoot cm.:ult _problems and
internal PWM bridge error eliminate short circuit
35002 Over-Temperature of Drive The internal temperature of the drive | Reduce the drive temperature below

reaches the set value

the set value
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The bus voltage exceeds specified

The bus voltage is restored within the

35003 Over-Voltage of Drive . .
voltage limit specified voltage range
Th 1 is below th Th | i ithin th
35004 Under-Voltage of Drive e F)us voltage is below the e .bus voltage is restored within the
specified voltage specified voltage range
35005 Over-Temperature of Encoder The motor over-temperature switch Restore the temperature switch to
Motor shows the over-temperature error normal state
1. 5V output inside the drive is over- | 1. The encoder power supply is
current; 2. The resolver or analog restored to the specified voltage
i ired; 3. The level ; 2. The fi k signal i
35006 Encoder Feedback Error encoder is not wired; 3. The leve range; e eedb.ac signal is
exceeds the error range; 4. The restored to the specified level range;
incremental encoder differential 3. The differential signal is connected
signal is not wired well
The phase angle based on the
encoder fails to match with the
itch state of the HALL. Thi
switcl state of the 18 error The phase angle based on the encoder
) occurs only when the brushless . . . .o
35007 Drive Phase Error ) ) . is consistent with the switching state
motor is configured to be sinusoidal.
. . of the HALL
This error does not occur during the
resolver feedback or when the HALL
correction function is stopped.
1. Check whether the motor is
35008 Drive Reached the Current Limit | Motor overload or abnormal circuit overloaded; 2. Check the circuit; 3.
Contact the technical support
1. Check whether the set speed is
1. Th i high; 2. Th 1; 2. Check whether th
35009 Drive Reaching Voltage Limit € .set speed is too high; € abnornlla ; 2. Check whether the
motor is abnormal motor is abnormal; 3. Contact the
technical support
P - f Dri t Positi
35010 L(i)r:ietr on of Lrive at Fostive The drive is over positive limit Restore the drive limit
P - f Dri t Negati
35011 L(i)r:ietr on of Lrive at Negative The drive is over negative limit Restore the drive limit
35012 Drive Following Difference out Beyond the following error set by the | Check whether the upper instruction
of Tolerance user fails and check the robot state
Try to restart. If the problem is not
35013 Position Counter in Place Internal error of drive solved, please contact the technical
support
Suitable for Fault without Other _ Try to restart. If the problem is not
35014 . Internal error of drive solved, please contact the technical
Emergencies
support
Try to restart. If the problem is not
35015 Node Error Internal error of drive solved, please contact the technical
support
1. This error is not accurate and can
35016 Command Error of Drive be ignored; 2. There is no PWM or Recover to input signal
other command signals
Th detects that the b
© ser\fo etects that the bus 1. Check whether the power supply
. voltage is less than the set under- .
Under-Voltage of the Drive DC . . voltage of the robot is normal; 2.
35100 voltage protection threshold in real . .
Bus . . . . Check whether the drive capacitance
time possibly due to insufficient bus | . .
is normal; 3. Replace the servo drive
supply voltage
The servo detects that the bus
Itage is higher than the set -
vorage s g ?r an the se .over 1. Check the power supply voltage of
voltage protection threshold in real -
. . . the robot; 2. Check the deceleration
35101 Over-Voltage of Drive DC Bus time, possibly because: 1. The bus
. . of the robot; 3. Check the robot
power supply voltage is too high; 2. ower management loo
The robot decelerates too quickly; 3. P g P
The handling of base power supply is
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abnormal

The amplitude of servo real-time
detection current vector is larger than
the set safety protection threshold,

1. Check whether the three-phase line
and 48V power line of the motor are

35102 Over-Current of Drive Motor . . connected correctly; 2. Check
possibly because the current is raised . .
whether the motor deflection angle is
up due to the sudden stop of the
. . correct
motor during operation
The joint motor continuously
exceeds the rated torque protection
threshold range, possibly because of | 1. Check whether the three-phase line
the servo closed-loop control. If the and band-type brake cable of the
35103 Over-Load of Drive Motor actual position of the motor cannot motor are connected correctly; 2.
track the given position, the torque Check whether the motor deflection
current will be too large, and the angle is correct
error will be reported when the
duration reaches a certain degree
Determine whether the excitation
current amplitude is less than the set
value, otherwise, an error will be
reported. For field weakenin; .
P . & Update the servo drive to the latest
control, it is necessary to change the .
. . . o . firmware version and update the
35104 Drive Motor Magnetic over Limit | excitation current to reach a higher .
servo drive to the latest parameter
speed. At present, the bus voltage of .
version
the motor adapted by low-voltage
servo is enough, without requiring
field weakening, so this error report
has been blocked
If the joint speed tracking error is
greater than the set threshold and
lasts for more than 1s, an error will 1. Check whether the three-phase line
be reported. Stall is reported in the and band-type brake cable of the
start-up stage, and the motor needs to | motor are connected correctly; 2.
35105 Stall Alarm of Drive find the deflection angle again for Check whether the motor deflection
normal operation. When stall is angle is correct; 3. Check the
reported during motor operation, it is | hardware configuration; 4. Check the
necessary to check hardware servo software version
configuration, software version and
parameters
- . . 1. Check whether the wiring harness
The joint position tracking error .
.. is connected correctly; 2. Check
exceeds the set threshold, so it is - .
. whether the joint encoder is normal;
Out of Tolerance of Drive necessary to check whether the .
35106 o 3. Replace joint hardware, motor,
Position hardware and software are .
configured correctly with suitable reducer and drive; 4. Confirm
. 8 Y whether the instructions issued by the
version .
master station are reasonable
The zero current value needs to Update the servo drive to the latest
. exceed the set threshold, and the firmware version, update the servo
35107 Zero Current Alarm of the Drive . . . P .
current is abnormal when it is not drive to the latest parameter version
enabled and replace the servo drive
1. First check whether the harness is
1. The phase A current of the motor connected correctly; 2. Check
exceeds the sampling range of the whether the motor deflection angle is
35108 Phase A Over-Current of the drive current; 2. The locked rotor for | correct; 3. Check whether the band-

Drive

motor; 3. The load is too large or the
speed is too fast; 4. The resistance of
joint mechanism is large

type brake is opened correctly when
enabling; 4. When the load is too
much, reduce the speed and check
whether the fault disappears; 5.
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Observe whether the fault joint
during operation makes abnormal
noise due to excessive resistance

Phase B Over-Current of the

1. The phase B current of the motor
exceeds the sampling range of the
drive current; 2. The locked rotor for

1. First check whether the harness is
connected correctly; 2. Check
whether the motor deflection angle is
correct; 3. Check whether the band-
type brake is opened correctly when

33109 Drive motor; 3. The load is too much or the enabling; 4. When the load is too
. . much, reduce the speed and check
speed is too fast; 4. The resistance of .
joint mechanism is high whether the fault dlsappear.s;. 5.
Observe whether the fault joint
during operation makes abnormal
noise due to excessive resistance
1. First check whether the harness is
connected correctly; 2. Check
1. The phase C current of the motor whether the motor deflection angle is
. correct; 3. Check whether the band-
exceeds the sampling range of the tvpe brake i d flv wh
Phase C Over-Current of the drive current; 2. The locked rotor for ype .ra € 18 opene correc. y when
35110 ; . enabling; 4. When the load is too
Drive motor; 3. The load is too much or the
. . much, reduce the speed and check
speed is too fast; 4. The resistance of .
joint mechanism is high whether the fault dlsappear.s;. 5.
Observe whether the fault joint
during operation makes abnormal
noise due to excessive resistance
1. First check whether the harness is
connected correctly; 2. Check
whether the motor deflection angle is
1. The motor current exceeds the set correct; 3. Check whether the band-
threshold; 2. The locked rotor for type brake is opened correctly when
35111 IGBT Over-Current of the Drive motor; 3. The load is too much or the | enabling; 4. When the load is too
speed is too fast; 4. The resistance of | much, reduce the speed and check
joint mechanism is high whether the fault disappears; 5.
Observe whether the fault joint
during operation makes abnormal
noise due to excessive resistance
35112 Object Overflow of the Drive
35113 Image Overflow of the Drive
35114 Thread H Timeout of the Drive
The servo software scheduling is
abnormal, and the program has not Update the servo drive to the latest
35115 Thread M Timeout of the Drive b_een completed within the specified ﬁ@ware version, update the ser\_/o
time, possibly because the firmware drive to the latest parameter version
version or parameter version is not and replace the servo drive
the latest one
35116 Thread L Timeout of the Drive
35117 Thread C Timeout of the Drive
The servo software scheduling is
abnormal, and the program has not Update the servo drive to the latest
35118 Interrupt and Crash of the Drive b.een completed within the specified ﬁ@ware version, update the serYo
time, possibly because the firmware drive to the latest parameter version
version or parameter version is not and replace the servo drive
the latest one
35119 Main Task Crash of the Drive
35120 Illegal Hardware of the Drive
35121 Timeout in Debug Version of the
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Drive
35122 Object ID Timeout of the Drive
35123 Thread ID Error of the Drive
35124 PY Variable ID Error of the
Drive
35125 VY Variable ID Error of the
Drive
35126 VI.J Variable ID Error of the
Drive
35127 Data Type Error of the Drive
35128 Exllstence of Data Object of the
Drive
35129 Non E.mstence of Data Queue of
the Drive
35130 Full Data Queue of the Drive
35131 Empty Data Queue of the Drive
35132 Appllcatlon Version Error of the
Drive
35133 Param.eter Verification Error of
the Drive
35134 Par.ameter Number Error of the
Drive
35135 PN Parameter ID Error of the
Drive
35136 UN Parameter ID Error of the
Drive
35137 FN Parameter ID Error of the
Drive
The communication between DSP
and parameter memory is abnormal, | Update the servo drive to the latest
35138 SPI Communication Error of the possibly due to the firmware version | firmware version, update the servo
Drive or the parameter version is not the drive to the latest parameter version
latest one; or the servo drive and replace the servo drive
hardware is abnormal
Too many parameters are read by the
parameter memory, possibly due to Update the servo drive to the latest
he fi i h fi i hi
35139 E2P Overflow of the Drive the firmware V.CI'SI(.)II or the 1r.rnware version, update the serYo
parameter version is not the latest drive to the latest parameter version
one; or the servo drive hardware is and replace the servo drive
abnormal
Logi in th .
O8Ie error occgrs n e_ SEIVo Update the servo drive to the latest
. software operation, possibly due to .
Empty Dynamic Memory of the . firmware version, update the servo
35140 . the firmware version or the . .
Drive L. drive to the latest parameter version
parameter version is not the latest .
and replace the servo drive
one
Logic error occurs in the servo .
. . Update the servo drive to the latest
. software operation, possibly due to .
Instruction Code Error of the . firmware version, update the servo
35141 . the firmware version or the . .
Drive L. drive to the latest parameter version
parameter version is not the latest .
and replace the servo drive
one
Logic error occurs in the servo .
. . Update the servo drive to the latest
. software operation, possibly due to .
Instruction Length Error of the . firmware version, update the servo
35142 . the firmware version or the . .
Drive L. drive to the latest parameter version
parameter version is not the latest .
and replace the servo drive
one
35143 Meter Channel Number Error Of
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the Drive
35144 OSCI Channel Number Error Of
the Drive
Error occurs in the servo operation
d ibly due to th
?r(r)ne’aﬁzsas; d yarl;ilc:terse;rzr:c))t the Update the servo drive to the latest
\%
35145 Static Mode Error of the Drive . p firmware version and replace the
latest version; or the servo .
servo drive
parameters are not successfully
written
Error occurs in the servo operation
d ibly due to th
. mode, possibly due fo the servo Update the servo drive to the latest
Dynamic Mode Error of the firmware and parameters are not the .
35146 . . firmware version and replace the
Drive latest version; or the servo .
servo drive
parameters are not successfully
written
Error occurs in the servo operation
d ibly due to th
?r(r)ne’aﬁzsas; d yarl;ilc:terse;rzr:c))t the Update the servo drive to the latest
\%
35147 Mode Change Error of the Drive . p firmware version and replace the
latest version; or the servo .
servo drive
parameters are not successfully
written
It is possibly because the servo Update the servo drive to the latest
35148 IPM Alarm of the Drive firmware and parameters are not the | firmware version and replace the
latest version servo drive
. The joint t t ds th . .
Module Overheating Alarm of ©jotntt temperattire excesds the Carry out corresponding cooling
35149 } temperature range for safe and
the Drive . . treatment
reliable operation
The servo has been detecting the
STO signal level, which i .
. ) ) ; 51.gna e\fe whie ?S ) 1. Press the manual enabling handle;
Disconnection of the STO Switch | inconsistent with the setting logic, so
35150 . . . 2. Re-plug the STO cable; 3. Replace
of the Drive an error is reported, possibly due to .
. . the STO cable and the servo drive
the robot enabling handle is not
effective
The QEP d It .
¢ QEP encoder r?po. S an error Update the servo drive to the latest
and the ABZ cable is disconnected, firmware version and update the
35151 Encoder Error (0x7371) possibly due to the servo has not . P
servo drive to the latest parameter
been upgraded to the latest firmware .
. version
and parameter version
35152 Encoder Error (0x7372)
35153 Encoder Error (0x7373)
35154 Encoder Error (0x7374)
35155 Encoder Error (0x7375)
35156 Encoder Error (0x7376)
35157 Encoder Error (0x7377)
1. Check the joint encoder cable; 2.
35158 Encoder Error (0x7378) Encoder _chi;_) reports an error: Biss2 Replace the encoder; 3. Replace the
communication abnormal encoder cable; 4. Replace the servo
drive
Encoder chip reports an error: Bissl 1. Check the encoder cable at the
35159 Encoder Error (0x7379) communicatiot} is ab}‘normal, and the | joint motor side; 2. Replace the
encoder decoding chip cannot be encoder; 3. Replace the encoder
found cable; 4. Replace the servo drive
1. Re-plug th di ble; 2.
1 CRC errorof encoder Replace the encoder: . Replacethe
35160 Encoder Error (0x737A) communication; 2. Encoder P 9. BEP
L. encoder cable; 4. Replace the servo
communication is abnormal )
drive
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The encoder communication is
abnormal: CRC verification of

1. Re-plug the encoder cable; 2.
Replace the encoder; 3. Replace the

3stel Encoder Error (0x7378) encoder passed, but encoder chip encoder cable; 4. Replace the servo
reported an error drive
1. If a single encoder reports an error
and cannot be recovered after restart,
) it is necessary to contact after-sale
35162 Encoder Error (0x737C) 1. Single encoder har.dware fault; 2. maintenance. 2. All axes report errors
The encoder battery is exhausted. .
at the same time. Contact the after-
sale maintenance to replace the
encoder battery.
35163 TZ Trigger
35164 Internal Error (0xFF91)
35165 Upper Enabling Current Loop is
Set as 0 (0xFFA2)
Unable to Track the Master
35166 Station Position Command
(0x8612)
CDHD can provide a maximum
current of 250 mA to the secondary
35201 5v of Over-Current of Secondary encoder. Check whether the encoder
Encoder is short-circuited, and whether the
encoder drawing exceeds the current
limit
1. Drive or motor fault; 2. The robot Check whether the motor connection
35202 Over-Current load exceeds the limit; 3. Send is short-circuited and whether there is
collision, etc. overshoot in the current circuit
1. Drive or motor fault; 2. The robot Check the.speciﬁcations Ofﬂ.le drive-
35203 Foldback of the Motor load exceeds the limit; 3. Send motor_. This fault may oceur lf.t he
collision, etc. capacity (power) of the motor is too
small.
Check the specification of the drive-
motor. This alarm may occur if the
35204 Foldback of the Drive capacity (power) of the drive is too
small. Check whether the
commutation angle is correct (i.e.,
whether the rectification is balanced)
Invalid Current Sensor Restart. If the fault still exists, the
35205 ) The drive malfunctions driver may need to be repaired.
Compensation ;
Please contact the technical support
35206 Disconnection of Motor Phase The drive malfunctions Check the wiring of the motor phase
Verify the correct wiring of the
35207 Output Over-Current Detection The drive malfunctions digital output and ensure that the
output circuit is not shorted.
35208 Over-Voltage Ch.eck whe.ther re.generative
resistance is required
Check whether the main AC voltage
power supply is connected to the
35209 Under-Voltage Fault drive and turned on. The under-
voltage limit can be read by the
UVTHRESH command
35210 Regenerative Over-Current Increase the regenerative resistance
35211 STO Fault Chec_k whether the STO connector
(P1) is correctly connected
35212 Vbus Measurement Circuit Restart. If the fault still exists, the

Failure

driver may need to be repaired.
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Please contact the technical support

Please check the wiring or contact the

35213 Bus AC Power Off .
technical support
. . Check whether regenerative
35214 Regenerative Resistance resistance characteristics are suitable
Overload . .
for this application
Check whether the ambient
35215 Overheating of Integrated Power temperature exceeds the drive
Module specification. Otherwise contact the
technical support.
Check whether the ambient
35216 Control Panel Overheating temp.eratu.re exceeds t.h ¢ drive
specification. Otherwise contact the
technical support.
Restart the power supply. If the
35217 Temperature Sensor Failure problem persists, please contact the
technical support
Check whether the ambient
. temperature exceeds the drive
35218 Power Level Overheating . .
specification. Otherwise contact the
technical support.
Check whether the drive is properly
configured (using THERMODE,
THERMTYPE, THERMTHRESH
and THERMTIME), and if necessary,
35219 Motor Overheating Fault check whether the motor temperature
sensor is properly connected to the
drive. If the drive is correctly
configured and wired, check whether
the motor specification is too small.
35220 Internal Power Supply Out of The drive may need to be repaired.
Range Please contact the technical support
It may happen during power failure.
35221 Out of Range for 5v In other cases, please contact the
technical support.
35222 Power EEPROM Fault Contact technical support.
35223 Control EEPROM Fault Contact technical support.
35224 CAN Supply Fault The driver may need to _be repaired,
please contact the technical support.
35225 Self-Test Failure Contact technical support.
Reconfigure the drive, or download
35226 Parameter Memory Verification the parameter set and save the
Failure parameters. If the problem persists,
please contact the technical support.
35227 Writing to Flash Memory Failure Contact technical support.
35228 Fieldbus Speed Exceeds the Enable the drive and send a valid
Limit position command
35229 Not Configured Execute CONFIG after setting drive
parameters
35230 FPGA Config Failed Contact technical support.
Check phase and motor wiring. Make
. sure the correct feedback type is
33231 Motor Setup Failed selected. Check MOTORSETUPST
for hints.
35032 Phase Find Failed Check whether the motc_)r feedback
type and the phase-finding
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parameters are set correctly for the
application.

Update either FPGA version or driver

35233 FPGA Version Mismatch .
version.
35234 Emergency Stop Issued Turn off the input.
35235 Fieldbus Version Mismatch Make sure the correct VCI‘S%OH has
been downloaded to the drive.
35236 ESI Version Mismatch Make sure the correct VCI‘S%OH has
been downloaded to the drive.
35237 BiSS-C Encoder Internal Error Refer to BiSS-C Encoder User
Manual.
35238 HIPERFACE Encoder Data Error Enter the command HSAVE 1 using
the drive software.
Make sure the correct manufacturer
35239 ESI Manufacturer Mismatch data has been downloaded to the
drive.
Check whether the drive is
configured for working with the
35240 Index Line Break index signal (using MENCTYPE),
and check if the index signal is
connected.
35241 Power Brake Load is Open
35242 Short Circuit of the Power Brake
35043 Stall Fault Remove the stall condltlo_n_, and take
care to prevent stall conditions.
Check whether the drive is
configured for working with the
35244 Secondary Feedback Index Break index signal on the secondary
encoder, and check if the index signal
is connected.
heck whether all signals fi h
Secondary Feedback A/B Line Check whether all signals from the
35245 secondary encoder are properly
Break .
connected to the drive.
heck whether all signal he P&D
Pulse and Direction Input Line C eck whether all signals to the P&
35246 inputs are properly connected to the
Break .
drive.
35247 Power Brake Fault Replace the motor brake.
35048 Motor Runaway Condition Correct MPHASE setting. Activate
Detected and improve the phase find process.
L 1. The circuit connection between Check whether the feedback device is
Feedback Communication Error, .
. the robot body and the control wired correctly. Check whether the
35249 Encoder Communication .
. cabinet is poor. 2. The encoder or correct encoder type (MENCTYPE)
Disconnected . .
drive may be faulty is selected.
Check whether the feedback device is
. . wired correctly. Check whether the
35250 Nikon E 1 Faul
ikon Encoder Operational Fault correct encoder type (MENCTYPE)
is selected.
heck whether the wiri h
35251 Tamagawa Init Failed Chec w. ether the wiring to the
encoder is correct.
Refer to the section Sine Encoder and
Resolver Diagnostics. Check whether
35252 A/B Line Break all signals from the primary feedback
device are properly connected to the
drive.
35253 Invalid Halls Check whether the Hall signals are all

properly connected. While turning the
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motor, read the Halls state (using
HALLS) to see which signal is not
connected. If the feedback type is
Tamagawa, check whether the
feedback wiring is correct.

35254

Absolute Encoder Battery Low-
Voltage

The battery is a consumable that
must be replaced regularly. To
purchase, please contact the
manufacturer.

Replace the battery and then reset the
drive. If the battery is replaced while
the drive is on, the position
information is retained.

35255

Phase-Locked Loop
Synchronization Failed

Check for controller synchronization
signal. Check the cable connection
and wiring.

35256

Encoder Simulation Frequency
Too High

Check the parameters used for setting
up the equivalent encoder output. If
using a sine encoder, check the
ENCOUTRES parameter settings.

35257

Tamagawa Abs Operational Fault

Check the battery voltage and
feedback wiring. Make sure the
motor did not move at a high velocity
during encoder initialization.

35258

Custom Absolute Encoder
Operational Fault

Check the battery voltage and
feedback wiring. Make sure the
motor did not move at a high velocity
during encoder initialization.

35259

Differential Halls Line Break

Make sure HALLSTYPE matches the
Hall sensors in use (single-ended or
differential). Check whether all
signals from the differential Hall
sensors are properly connected to the
sensor.

35260

Encoder Phase Error

Set MENCAQBFILT to 0 to remove
the filter on A and B signals. If
problem persists, it may be due to a
faulty encoder.

35261

AgB Commutation Fault

If a fault occurs shortly after motion
begins, check MENCRES settings. If
a fault occurs after some time it is
likely due to EMI noise. Improve the
installation. Make sure ground is
connected. Make sure shield is
connected on feedback and motor
cables.

35262

SensAR Encoder Fault

Use command SRVSNSINFO to
identify the fault.

35263

Sine Feedback Communication
Fail

Check whether the data and clock
signals to the EnDat encoder are
connected properly. The cable must
be shielded.

35264

A/B Out of Range

Refer to the section Sine Encoder and
Resolver Diagnostics. Check the
amplitudes of the sine and cosine
signals.

35265

Sankyo Absolute Encoder Fault

Check the battery voltage and
feedback wiring. Make sure the
motor did not move at a high velocity
during encoder initialization.

35266

Sine Encoder Quadrature Fault

Check the feedback device wiring.

420
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Make sure the correct encoder type

(MENCTYPE) is selected.
35267 Sin/Cos Calibration Invalid Re-execute the sine/cosine calibration
process.
The CDHD can source a maximum
current of 250 mA to the primary
35268 Feedback 5V Over-Current encoder. Check for short-circuit at the
encoder. Check if the encoder is
drawing more than the current limit.
35269 Resolver Initialization Failed Check resolver wiring and gain value.
35270 Endat2X Feedback Fault Reset the encoder including encoder
power off.
35271 Fieldbus Cable Disconnected Reestablish the c.onnection between
controller and drive.
35272 Fieldbus Control Command Lost Clear the fault and allow the
controller to send new commands.
35073 CAN Hearfbeat Lost Reconnect master ?.nd slave, and
power cycle the drive.
35274 Drive Locked Contact technical support.
Make sure the EtherCAT master
35275 EtherCAT Packet Loss (controller) sends the packets within
the time defined (by the master).
35276 Torque Feedback Out of Limit
35277 Unstable Current Loop Che_ck and modify current controller
settings.
Check whether VLIM is set to match
35078 Velocity Over-Speed Exceeded the application re_quirements. Using
velocity loop tuning, check for
excessive overshoot.
Change drive tuning to improve
35279 Exceeded Maximum Velocity velocity tracking, or increase
Error VEMAX to allow a greater velocity
error.
Change drive tuning to improve
35280 Exceeded Maximum Position position tracking, or increase
Error PEMAX to allow a greater position
error.
35281 Se.condary Feedback Position IS?]Q?IZ?‘IS;}?EPS]EFEPEIZ?:E)’(, or
Mismatch . i .
1mprove position tuning.
35282 Excessive PE Value Check tuning.
Make sure the controller does not
35283 CAN/EtherCAT State Not switch to a lower state of
Operational communication while the drive is
disabled.
35284 Internal Error Contact technical support.
Reconnect the feedback device. Make
35285 Motor Plate Read Failed sure the motor type nameplate data is
present.
35286 SAVE and Power Cycle Required SI.\VE and then cycle power to the
drive.
35287 Realtime Overload Fault Contact technical support.
35288 PFB Off Checksum Invalid If require_d by the application, home
the machine.
35289 PEB Off Data Mismatch If required by the application, home

the machine.
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If required by the application, home

35290 No PFB Off Data .
the machine.
Reduce the frequency of the gearing
35291 Pulse Train Frequency Too High pulses commanded from the
controller.
i. Check the U, V, and W wiring of
i. The U, V, and W outputs of the the drive (for example, after
drive are short-circuited; ii. The disconnecting the motor power cable,
drive is disturbed, which causes the observe whether the drive still reports
DI signal to be abnormal. This is a a short-circuit fault. It must be done
false alarm; 1. The ground wire is under the premise that the motor's
35301 Short Circuit of the Drive not .connected well; 2. The parameter | band-type brak.e is disconne“cted to
setting of the current loop regulator ensure mechanical safety); ii. Check
is not suitable, causing current the drive IGBT with a multimeter to
oscillation and interference; iii. The confirm whether it is short-circuited;
drive is damaged (such as IGBT iii. Standardize the wiring, especially
short circuit, abnormity in detecting ground wire; iv. Adjust the
circuit by the current). parameters of the current loop; v.
Replace the drive.
i. The U, V, and W outputs of the
. . drive are short circuited to ground; ii. | . ..
Drive Output Short Circuited to .. i. Check the U, V, and W wiring of
35302 The drive is damaged (such as _— .
Ground . . . the drive; ii. Replace the drive.
abnormity in detecting circuit by the
current).
i. Hiperf: fault; ii. . .
1. Hiper ac.e .encoder au i i. Replace the encoder; ii. Check the
Encoder wiring error; iii. The .. .
35303 Abnormal Encoder Data ) o encoder wiring and ensure that it is
internal AD calibration parameters of .
. correct; iii. Replace the drive.
the drive are abnormal.
i. Th ing of position loop, . . .
! e. setting of position foop i. Check the peripheral wiring of the
velocity loop, and current loop ) . ..
) drive and ensure that it is correct. ii.
regulator parameters is unreasonable; . .
. Adjust the parameters of the position
ii. The motor parameters are set .
. loop, velocity loop, and current loop
incorrectly; iii. The parameter regulator parameters of the drive, and
0x20D2 is set too small; iv. The i p ’
. . ensure that the motor parameters are
e parameter 0x2003 is set incorrectly;
35304 Rotor Positioning Error : . . set correctly; iii. Re-detect the rotor
v. The peripheral wiring of the drive .. . .
.. position compensation angle; iv.
is incorrect (such as the motor power .
Increase the setting value of
cable and the motor encoder cable);
. . .. . parameter 0x20D2; v. Replace the
vi. The internal circuit of the drive is . . .
. drive; vi. Reduce the setting value of
abnormal; vii. The parameter 0x2207 .
. ) parameter 0x2207 static balance
static balance torque compensation .
. torque compensation value.
value is not set properly.
i. The motor's band-type brake itself
is abnormal; ii. When the motor is
operating at high velocity, the servo i. Replace the motor's band-type
35305 Abnormal Motor's Band-Type suddenly turns OFF; iii. The servo brake; ii. Increase parameters 0x2233
Brake parameters 0x2233 and 0x20D2 are and 0x20D2; iii. Check the motor's
set too small; iv. A short circuit band-type brake circuit.
occurs in the motor's band-type brake
circuit.
EtherCAT PDO Configurati . . . i.C t the EtherCAT PDO
35306 er onfiguration i. PDO is configured incorrectly. 1. Lorrect Fe Bther
Error configuration.
a. A fault occurs in the encoder; b. a. Check the wiring of the motor
Abnormal Encoder Internal The motor encoder wiring is encoder and ensure that the wiring is
35307 . abnormal (such as line break, the standard and correct; b. Add
Communication . . . . .
shielded twisted pair cable is not magnetic rings to the encoder cable
used, and it is coupled with the and the motor power cable; c.
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motor power cable); c. The ground
wire of the drive is not reliably
connected; d. Strong interference
sources exist around the drive.

Reliably connect the ground wire of
the drive; d. Replace the motor
encoder; e. Remove the strong
interference sources around the drive,
or independently supply power to the
drive and the surrounding strong
interference sources; f. Add a line
filter to the input power supply of the
drive.

i. The encoder type has been

35308 Encoder Type Change changed, i. Re-power on or soft reset the drive.
i. The parameter setting of the
t1 lator i . .
current 1oop regt a. ore i. Adjust the parameters of the current
unreasonable, leading to the current loop reaulator ii. Set motor
35309 Drive Phase U Over-Current control oscillation; ii. The motor p reguiator; il Setm
. parameters correctly; iii. Replace the
parameters are set incorrectly; iii. drive
The internal current sampling circuit ’
of the drive is abnormal.
i. The parameter setting of the
t1 lator i . .
current 1oop regt a. ore i. Adjust the parameters of the current
unreasonable, leading to the current loop reaulator: ii. Set motor
35310 Drive Phase V Over-Current control oscillation; ii. The motor p reguiator; ii. Setm
. parameters correctly; iii. Replace the
parameters are set incorrectly; iii. drive
The internal current sampling circuit ’
of the drive is abnormal.
i. The parameter setting of the
t1 lator i . .
current 1oop regt a. ore i. Adjust the parameters of the current
unreasonable, leading to the current loop reaulator: ii. Set motor
35311 Drive Phase W Over-Current control oscillation; ii. The motor p reguiator; ii. Setm
. parameters correctly; iii. Replace the
parameters are set incorrectly; iii. drive
The internal current sampling circuit ’
of the drive is abnormal.
i. The input power supply voltage of
the drive is too high; ii. The dynamic | i. Adjust the input power supply of
braking energy is excessive when the | the drive to the permissible range; ii.
motor stops quickly; 1. The Reduce the motor deceleration when
deceleration is excessive when the stopping; iii. Check the wiring of the
motor stops; 2. The wiring of the dynamic braking resistor and ensure
35312 DC Bus Over-Voltage dynamic braking resistor is incorrect; | that it is correct; iv. Properly reduce
3. The value of the dynamic braking | the resistance of the dynamic braking
resistance is too high; iii. The resistor (the resistance shall not be
internal voltage sampling circuit of lower than the minimum allowable
the drive is abnormal; iv. The value), and increase the power of the
internal dynamic braking circuit of dynamic braking resistor.
the drive is abnormal.
i. Check the wiring of the 24V
. . trol ly and that
i. The 24V control power supply is .coln ro .powe.r. SUPPy and ehstite T
.. .. it is reliable; ii. Check the load of the
abnormal; ii. The wiring of the 24V
control power sunply is incorrect 24V control power supply and ensure
Control Power Supply Under- P . p P y... ’ that the capacity of the 24V control
35313 such as poor wiring; iii. The load of
Voltage . power supply can meet the load
the 24V control power supply is . .
. . S consumption under all working
excessive; iv. The internal circuit of .
. conditions. iii. Replace the 24V
the drive is abnormal. i
control power supply; iv. Replace the
drive.
35314 Drive Confinuous Overload 1. The motor load is excessive; 1. The | i. Reduce the actual mechanical load

actual mechanical load is excessive;

of the motor; ii. Increase the motor
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2. There is jamming in the
mechanical load; 3. The motor's
band-type brake is not released; ii.
The motor acceleration and
deceleration time is too short; iii. The
internal current sampling circuit of
the drive is abnormal; iv. The band-
type brake circuit of the drive is
abnormal.

acceleration and deceleration time;
iii. Check the transmission mode of
mechanical load to ensure that there
is no jamming or other abnormal
phenomena; iv. Check the wiring of
the motor's band-type brake to ensure
reliable wiring; v. Replace the motor;
vi. Replace the drive.

i. For CDA8 V1 products, pin 8 and
pin 15 of the encoder terminal
connector are not short-circuited; ii.
For CDAS8 V2 products and CDR

i. For CDAS8 V1 products, pin 8 and
pin 15 of the encoder terminal
connector are short-circuited; for
CDAS V2 products and CDR series

35315 Encoder Wiring Error . . . . .

& series products, pin 6 and pin 8 of the | products, pin 6 and pin 8 of the
encoder terminal connector are not encoder terminal connector are short-
short-circuited; iii. The encoder cable | circuited, and reliable encoder cable
is poorly wired. wiring shall be ensured.

. . L .. | 1. Standardize the peripheral wiring of
i. The drive operation is disturbed; ii. . P p &
. .. . the drive and add anti-interference
The internal circuit of the drive is .. .
35316 CPU Overload ) measures; ii. Replace the drive; iii.
abnormal; iii. The data collection of .
. . . Close some DriveStarter data
DriveStarter is excessive. .
collection channels.
i. Line break and poor wiring occur . ..
. i. Check the U, V, and W wiring of
in the U, V, and W outputs of the ..
drive: ii. The motor impedance is the motor and ensure that it is
. rive; ii. The . .
35317 Drive Output Phase Loss R P reliable; ii. Replace the motor (or
excessive; iii. The internal current . .
. . .. disable drive output phase loss
sampling circuit of the drive is . .
detection); iii. Replace the drive.
abnormal.
i. The motor load is excessive; ii.
The internal temperature samplin . :
. .p . p g i. Reduce the actual mechanical load
circuit of the drive is abnormal; iii. . .
. . of the motor; ii. Standardize the
The operating environment . . .
. peripheral wiring of the drive and add
temperature of the drive exceeds the ..
Instantaneous Overload of the .. . . anti-interference measures; iii.
35318 : permissible operating range; iv. The .
Drive . L. Reduce the ambient temperature,
drive operation is disturbed (such as . . .
such as improving the cooling
out of sync); v. The motor i, . .
. . conditions of the cabinet; iv. Replace
acceleration and deceleration are set .
. the drive.
too large, and the acceleration and
deceleration time are set too short.
a. Check the wiring of the motor
encoder and ensure that the wiring is
. standard and correct; b. Add
a. The motor encoder wiring is .
. magnetic rings to the encoder cable
abnormal (such as line break, the
. . . . and the motor power cable; c.
shielded twisted pair cable is not . .
Abnormal External .. . Reliably connect the ground wire of
. .. used, and it is coupled with the i
35319 Communication Transmission of the drive; d. Remove the strong
motor power cable); b. The ground . .
the Encoder ) .. . interference sources around the drive,
wire of the drive is not reliably )
. or independently supply power to the
connected; d. Strong interference . ;
. . drive and the surrounding strong
sources exist around the drive. . .
interference sources; e. Add a line
filter to the input power supply of the
drive.
a. The motor encoder wiring is a. Check the wiring of the motor
Abnormal External abnormal (such as line break, the encoder and ensure that the wiring is
35320 Communication Reception of the | shielded twisted pair cable is not standard and correct; b. Add
Encoder used, and it is coupled with the magnetic rings to the encoder cable
motor power cable); b. The ground and the motor power cable; c.
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wire of the drive is not reliably
connected; d. Strong interference
sources exist around the drive.

Reliably connect the ground wire of
the drive; d. Remove the strong
interference sources around the drive,
or independently supply power to the
drive and the surrounding strong
interference sources; e. Add a line
filter to the input power supply of the
drive.

i. There is jamming or locking in the
mechanical load; ii. The rotor
compensation angle is set
incorrectly; iii. Encoder wiring error;
iv. The current loop regulator
parameters are set unreasonably,
resulting in current control
oscillation; v. Motor parameter
setting error (wire resistance, wire
inductance, counter electromotive
force, etc.); vi. The internal current
detection circuit of the drive is

i. Check the transmission mode of
mechanical load to ensure that there
is no jamming or other abnormal
phenomena; ii. Re-detect the rotor
compensation angle; iii. Check the
wiring of the motor encoder and
ensure that the wiring is standard and
correct; iv. Adjust the parameters of
the current loop regulator; v. Set
motor parameters correctly; vi.
Replace the drive; vii. Replace the
motor; vii. Check the transmission
mode of mechanical load to ensure

35321 Drive Hardware Over-Current abnormal; vii. The drive's band-type | that there is no jamming or other
brake circuit is damaged, without abnormal phenomena; viii. Confirm
24V output; viii. The motor's band- whether the mechanical design is
type brake is damaged; ix. The motor | reasonable; optimize motor
load is too large, or the motor acceleration and deceleration, and
acceleration and deceleration are set | extend the acceleration and
too large, and the acceleration and deceleration time; ix. Optimize the
deceleration time are set too short; x. | dynamics model of the upper
The setting of 0x60B2 torque controller and the torque
compensation value or 0x2207 static | compensation value of the given
balance torque compensation value is | 0x60B2; or reasonably reset the
unreasonable. 0x2207 static balance torque

compensation value.
i. The drive's band-type brake output
is short circuited; ii. Excessive band-
type brake output current of the drive | i. Check the wiring of the drive's
35322 Abnormal Band-Type Brake causes over-temperature; iii. The band-type brake output and ensure it
Circuit of the Drive drive's band-type brake output is is correct and reliable; ii. Replace the
open circuit; iv. The internal drive.
detection circuit of the drive is
abnormal.
i. The internal resolver circuit of the .
Abnormal Resolver Circuit of the | drive is abnormal; ii. The resolver i. Correctly set the r?sol\./.er
35323 . . . parameters of the drive; ii. Replace
Drive parameter setting of the drive does .
the drive.
not match the actual resolver.
i. When the servo is enabled, the
controller sets the control mode that

35324 Control Mode Setting Error the. drive. d.oes not support (see the i. Before enabling the servo, set the
object dictionary 0x6502 for the controller to the correct control mode.
control mode supported by each
product).

i. The input power supply of the i. Check the input power wiring of
drive is poorly wired; ii. The drive the drive and ensure that it is reliable;

35325 Input Phase Loss Fault servo parameter "power circuit ii. Set the servo parameter "power

setting" is set to three-phase input,
but the actual power supply input is

circuit setting" correctly; iii. Add a
filter to the front end of the servo
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single-phase; iii. The front end uses
an electronic transformer, which has
abnormal harmonics and cannot be
identified by the servo.

drive.

i. The input power supply voltage of
the drive is too low; ii. The internal
voltage sampling circuit of the drive
is abnormal; iii. Servo parameter

i. Adjust the input power supply of
the drive to the permissible range; ii.
Replace the drive; iii. Set 0x202C

35326 DC Bus Under-Voltage . . . .

8 0x202C is set incorrectly, 220V drive parameters correctly; iv. Check
power supply is set as 380V power the input power cord wiring of the
supply; iv. The input power cord of drive.
the drive is disconnected.

i. The motor load is excessive; ii. . .
. . i. Reduce the actual mechanical load
The internal temperature sampling . .
.. .. of the motor; ii. Reduce the ambient
Inverter Power Module Over- circuit of the drive is abnormal; iii. . .
35327 ) i temperature, such as improving the
Temperature The operating environment . .. .
. cooling conditions of the cabinet; iii.
temperature of the drive exceeds the .
.. . Replace the drive.
permissible operating range.
. . i. Correctly set the servo parameters
i. The motor performs frequent quick | | . Y .p .
. . resistance of the dynamic braking
stop operations, resulting in . " " .
. . ) resistor" and "power of the dynamic
excessive dynamic braking energy; . A
. . " . braking resistor"; ii. Change the
35328 Dynamic Braking Overload ii. The servo parameters "resistance ; ..
. . o operating conditions of the motor to
of the dynamic braking resistor" and . . .
N ) . avoid frequent quick stop operations
power of the dynamic braking i
s . of the motor, such as extending the
resistor" are set incorrectly. .
stop time of the motor.
i. The motor load is excessive; 1. The
actual mechanical load is excessive; i. Reduce the actual mechanical load
2. There is jamming in the of the motor; ii. Increase the
mechanical load; 3. The motor's acceleration and deceleration time
band-type brake is not released; ii. when the motor is running; iii. Check
The motor acceleration and the transmission mode of mechanical
deceleration time is too short; iii. load to ensure that there is no
Motor parameters are set incorrectly; | jamming or other abnormal
. iv. The internal current samplin henomena; iv. Check the wiring of
35329 Continuous Overload of Motor L o ping P , £
circuit of the drive is abnormal; v. the motor's band-type brake to ensure
The band-type brake circuit of the reliable wiring; v. Check the motor
drive is abnormal; vi. The selected parameters to ensure that they are set
motor type is not suitable and the correctly (such as the rated current
power is too small (for example, and thermal time constant of the
high-power drives with small-power | motor); vi. Replace with a high-
motors, which operate at high capacity motor; vii. Replace the
velocity with full load for a long drive.
time).
i. The motor load is excessive; ii. . .
. . i. Reduce the actual mechanical load
The internal temperature sampling .. .
. .. L. of the motor; ii. Reduce the ambient
Rectifier Power Module Over- circuit of the drive is abnormal; iii. .
35330 ) i temperature, e.g. improve the heat
Temperature The operating environment .. .\ .
. dissipation conditions of the cabinet;
temperature of the drive exceeds the .
.. . iii. Replace the drive.
permissible operating range
i. The motor load is excessive; 1. The | i. Reduce the actual mechanical load
actual mechanical load is excessive; of the motor; ii. Increase the
2. The mechanical load leads to acceleration and deceleration time
Motor U-Phase Instantaneous . . . , . . L
35331 jamming or locking; 3. The motor's durations during motor operation; iii.
Overload . .. ..
band-type brake is not released; ii. Check the transmission mode of
The motor acceleration and mechanical load to ensure that there
deceleration time is too short; iii. The | is no jamming or other phenomena;
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rotor offset angle is set incorrectly;
iv. The motor parameter is set
incorrectly. v. The internal current
sampling circuit of the drive is
abnormal; vi. The drive's band-type
brake circuit is abnormal; vii.
Inadequate capacity of the motor
model selected; viii. Poor or
detached contact of one phase of the
motor power line.

iv. Re-check the rotor offset angle; v.
Check the wiring of the motor's band-
type brake to ensure reliable wiring;
vi. Check the motor parameters to
ensure that they are set correctly
(such as the rated current, fast
overload protection threshold, and
fast overload protection time duration
of the motor); vii. Change to a high—
capacity motor; viii. Replace the
drive; ix. Check whether the wiring
of motor power line is reliable.

Motor V-Phase Instantaneous

i. The motor load is excessive; 1. The
actual mechanical load is excessive;
2. The mechanical load leads to
jamming or locking; 3. The motor's
band-type brake is not released,; ii.
The motor acceleration and
deceleration time is too short; iii. The
rotor offset angle is set incorrectly;

i. Reduce the actual mechanical load
of the motor; ii. Increase the
acceleration and deceleration time
durations during motor operation; iii.
Check the transmission mode of
mechanical load to ensure that there
is no jamming or other phenomena;
iv. Re-check the rotor offset angle; v.
Check the wiring of the motor's band-

35332 iv. The motor parameter is set type brake to ensure reliable wiring;
Overload . . .
incorrectly. v. The internal current vi. Check the motor parameters to
sampling circuit of the drive is ensure that they are set correctly
abnormal; vi. The drive's band-type (such as the rated current, fast
brake circuit is abnormal; vii. overload protection threshold, and
Inadequate capacity of the motor fast overload protection time duration
model selected; viii. Poor or of the motor); vii. Change to a high—
detached contact of one phase of the | capacity motor; viii. Replace the
motor power line. drive; ix. Check whether the wiring
of motor power line is reliable.
i. Reduce the actual mechanical load
i. The motor load is excessive; 1. The | of the motor; ii. Increase the
actual mechanical load is excessive; acceleration and deceleration time
2. The mechanical load leads to durations during motor operation; iii.
jamming or locking; 3. The motor's Check the transmission mode of
band-type brake is not released, ii. mechanical load to ensure that there
The motor acceleration and is no jamming or other phenomena;
deceleration time is too short; iii. The | iv. Re-check the rotor offset angle; v.
Motor W-Phase Instantancous Totor offset angle is set in.correctly; Check the wiring of the. motor‘§ F)and—
35333 iv. The motor parameter is set type brake to ensure reliable wiring;
Overload . . .
incorrectly. v. The internal current vi. Check the motor parameters to
sampling circuit of the drive is ensure that they are set correctly
abnormal; vi. The drive's band-type (such as the rated current, fast
brake circuit is abnormal; vii. overload protection threshold, and
Inadequate capacity of the motor fast overload protection time duration
model selected; viii. Poor or of the motor); vii. Change to a high—
detached contact of one phase of the | capacity motor; viii. Replace the
motor power line. drive; ix. Check whether the wiring
of motor power line is reliable.
i. Poor connection of the control i. Check the control cable connection
cable between the power supply unit | between the power supply unit
. module and the motor module; ii. module and the motor module and
Abnormal Communication of the S . .
35334 The control port between the power ensure the wiring is reliable; ii Check

Power Supply Unit Module

supply module and the motor module
is burnt due to short circuit of the
motor's band-type brake cable or

for short circuit to ground on the
motor's band-type brake cable or
external 24V (STO); iii. Replace the
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external 24V (STO) to ground.

drive.

i. STOL1 is triggered or is poorly

i. Check STO1 wiring and make sure
the wiring is reliable; ii. Verify that

35335 Hardware STO1 Triggered wired. the STOL1 circuit (e.g. emergency stop
switch) is not triggered.
i. Check the STO2 wiring and make
35336 Hardware STO2 Triggered i STOZ is triggered or is poorly sure the wiring i_s re.liable; ii. Verify
wired. that the STO2 circuit (e.g. emergency
stop switch) is not triggered.
35337 Abnormal STO Wiring i. STO1/STO? is poorly wired. I Check STOI/STO wiring and
make sure the wiring is reliable.
i. Check other axes and make sure
. .. they are free of fault; ii. Such fault
35338 Drive External Fault - Fault Of_ oth.er axes. 11._Abnorma1 canybe disabled by modifying the
internal circuit of the drive. .
servo parameter "Fault operation
switch"; iii. Replace the drive.
i. The mechanical load of the motor i. Check the transmission mode of
leads to jamming or locking, so that mechanical load to ensure that there
the motor cannot operate; ii. The is no jamming or other issue; ii.
planned acceleration for the target Appropriately reduce the planned
position value of the host computer acceleration for the target position
35339 Excessive Position Tracking is too high; iii. The servo parameters | value of the host computer; iii.

Error 0x6065 and 0x6066 are too small; iv. | Appropriately increase the setting
Unreasonable setting of the drive value of the servo parameters 0x6065
regulator parameters leads to and 0x6066; iv. Optimize regulator
unsatisfactory position tracking parameters to improve position
performance; v. The internal circuit tracking performance; v. Replace the
of the drive is abnormal. drive.

i. Execute the "encoder multi-turn
zeroing" command and ensure that
the motor operating range does not
i. The actual or target value of the exceed the maximum permissible
35340 Position Control Overflow position exceeds the maximum range; ii. If it is necessary to operate
permissible range. the motor in a large range, the
unlimited position control mode can
be enabled through the servo
parameter "position control switch".
i. The mechanical load of the motor
leads to jamming or locking, so that i. Check the transmission mode of
the motor cannot operate; ii. The mechanical load to ensure that there
setting values of the servo is no jamming or other phenomena;
Excessive Velocity Tracking parameters. 9X20A3 and 0x20A4.1 are | ii. Appropriately increase the setting
35341 Error too small; iii. Unreasonable setting values of the servo parameters
of the drive regulator parameters 0x20A3 and 0x20A4; iii. Optimize
leads to unsatisfactory velocity the regulator parameters to improve
tracking performance; iv. The velocity tracking performance; iv.
internal circuit of the drive is Replace the drive.
abnormal.
) i- Unreasonable setqng .Of the i. Set the EtherCAT communication

Control Cycle Parameter Setting EtherCAT communication cycle, ..

35342 . . cycle, position control cycle and

Error position control cycle and velocity .

velocity control cycle correctly.
control cycle.
. . L L. i. Replace the drive; ii. Re-power on
35343 EEPROM Writing Failed i. The 1nter.r.1al c1rcu1.t Of. th.e driveis the dlzive and improve the alzlti-
abnormal; ii. The drive is interfered . .
interference measures of the drive.
35344 Origin Searching Failed i I.Jr.lreasonat.)le para.meter setting of | i. Set the origin searching parameters
origin searching (objects 0x6098, correctly (objects 0x6098, 0x6099,
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0x6099, 0x609A); ii. The motor is
already in the limit switch trigger
state when the origin searching is
activated; iii. Switch to non-HM
mode during origin searching.

0x609A); ii. Ensure that the motor is
not in the limit switch trigger state
when the origin searching is
activated.

i. The EtherCAT communication

i. The host computer correctly
handles the EtherCAT

35345 Illegal EtherCAT Bus Instruction | state machine is incorrectly matched .
. . communication state computer and
with the control word time sequence. .
control word time sequence.
i. Check the wiring of the drive
commissioning cable and ensure
reliable connection; ii. Replace
i. The drive commissioning cable is isolated serial port commissioning
. disconnected or is poorly contacted. cable; iii. Strengthen anti-interference
Abnormal DriveStarter .. . p Y . et L
35346 o ii. The communication of the drive measures for the commissioning
Communication . . . . .
commissioning serial port is cable, such as adding magnetic rings,
interfered. reliable grounding of commissioning
computer, and provide power supply
for the debugging computer and the
drive separately.
i. Optimize EtherCAT
communication wiring and strengthen
anti-interference measures, such as
using Category SE shielded twisted
pair network cables and ensuring
. C . reliable grounding of the controller;
i. The EtherCAT communication is .. & & .
. e . ii. Check the connection of EtherCAT
interfered; ii. Disconnection or poor .
network cables to ensure reliable
contact of EtherCAT network cables; L.
. . connection; iii. Change to the host
iii. Insufficient real-time . .
erformance of the host computer: computer with stronger real-time
Abnormal Communication of the p . P > performance, or extend the EtherCAT
35347 iv. Mismatch between the underlying .. .
EtherCAT Bus . . communication cycle; iv.
DC synchronization mechanism of A ately i th
ropriately increase the servo
the EtherCAT master of the host pprop Y .
. . parameter 0x20D3 setting value; v.
computer and the drive requirements; . .
. o . Modify the underlying DC
v. The internal circuit of the drive is . .
bnormal synchronization mechanism of the
a .
EtherCAT master of the host
computer to ensure that the RxPDO
data sent by the host computer is at
least 130 ps ahead of the DC
synchronization signal; vi. Replace
the drive.
The Position Exceeds the C . o . i. Check the state of the limit switch
35348 L i. Limit switch input triggered. . .
Hardware Limitation and ensure that it is not triggered.
i. Appropriately increase the setting
value of the servo parameters 0x2004
and 0x2005; ii. Operate the motor
. . within the range specified by the
i. The actual position value exceeds £e sp v
. . servo parameters 0x2004 and
35349 Positive Software Limitation the threshold set by the servo
0x2005; iii. If users do not want to
parameters 0x2004 and 0x2005. . . .
use this function, they can disable the
software limitation detection function
through the servo parameter "Position
control switch".
i. The actual position value exceeds i. Appropriately increase the setting
35350 Negative Software Limitation the threshold set by the servo value of the servo parameters 0x2004

parameters 0x2004 and 0x2005.

and 0x2005; ii. Operate the motor
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within the range specified by the
servo parameters 0x2004 and
0x2005; iii. If users do not want to
use this function, they can disable the
software limitation detection function
through the servo parameter "Position
control switch".

Excessive Power-On Position

i. After the drive is powered off, the
motor position is shifted; ii. For

i. For motor encoders with batteries,
ensure the battery is connected and
the battery voltage is normal; ii. If
users don't want to use this function,

35351 . motor encoders with batteries, the
Deviation external battery is unavailable or the they can set the serlvo parameter
battery is under-voltage. OXZOO.E 00, ar.ld disable the.
detection function of excessive
power-on position deviation.
i. For motor encoders with batteries, | i. Re-power on the drive after the
the external battery is unavailable or | encoder multi-turn zeroing command
the battery is under-voltage; ii. The is executed; ii. In the unlimited
. drive is powered off in any of the position control mode, if users do not

Power-On Position Control . . .

35352 following control mode: the want to use this function, they can

Overflow .. .. . .
unlimited position control mode, modify the servo parameter "Position
velocity mode, or torque mode, and control switch" to disable the power-
the position has exceeded the on position control overflow
permissible range. detection function.

i. Check the battery wiring of the
encoder to ensure reliable wiring; ii.
Replace the battery; iii. If a Panasonic
i. The encoder is not connected with or Tamagawa en?oder ' co.n nected,
. the encoder multi-turn zeroing
35353 Encoder Battery Under-Voltage an extern.al bat.'fery or the battery is command needs to be executed for

Fault poorly wired; ii. The encoder battery | . . . . .

is under-voltage. individual VCI'.SIOIIS; 1\./. If users do not
want to use this function, they can
modify the servo parameter 0x2009
to disable the encoder battery under-
voltage detection function.
i. Optimize regulator parameters to

i. Unreasonable setting of drive improve speed tracking performance;

regulator parameters leads to large ii. Check the encoder cable

speed tracking overshoot; ii. Poor connection to ensure reliable wiring;

35354 The Motor Exceeds the Velocity | wiring of the encoder; iii. The iii. Strengthen the anti-interference

Limit encoder data transmission is measures of encoder cables, such as
interfered; iv. The encoder is adding magnetic rings, using shielded
damaged; v. The internal circuit of twisted pair cables, and realizing
the drive is abnormal. reliable grounding; iv. Replace the

encoder; v. Replace the drive.
i. The mechanical load of the motor i. Check the transmission mode of
is jammed so that the motor cannot mechanical load to ensure that there
operate; ii. The planned acceleration | is no jamming or other phenomena;
of the host computer's target position | ii. Appropriately reduce the planned
value is too high; iii. The servo acceleration of the host computer's
35355 Excessive Voltage Limit Position | parameters 0x6065 and 0x6066 are target position value; iii.

Tracking Error too small. iv. Unreasonable setting of | Appropriately increase the setting
drive regulator parameters leads to value of the servo parameters 0x6065
unsatisfactory position tracking and 0x6066; iv. Optimize regulator
performance; v. The input power parameters to improve position
supply voltage of the drive is too tracking performance; v. Ensure that
low; vi. The internal circuit of the the input power supply voltage of the
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drive is abnormal.

drive is within the specified range; vi.
Replace the drive.

i. Unreasonable setting of drive
regulator parameters leads to large
speed tracking overshoot; ii. Poor
wiring of the encoder; iii. The
encoder data transmission is

i. Optimize regulator parameters to
improve speed tracking performance;
ii. Check the encoder cable
connection to ensure reliable wiring;
iii. Strengthen the anti-interference
measures of encoder cables, such as
adding magnetic rings, using shielded

35336 Encoder Over-Speed Fault interfered; iv. The encoder is twisted pair cables, and realizing
damaged; v. The internal circuit of reliable grounding; iv. Replace the
the drive is abnormal; vi. When the encoder; v. Replace the drive; vi.
servo motor is enabled, an external Check the mechanical load at the end
force rotates the motor shaft. of the motor shaft to ensure that the
motor shaft is not subjected to gravity
or external mechanical forces.
i. Unreasonable setting of position
35357 Operation Error of Position planning parameters, such as the i. Set position planning parameters
Planning target position value and the planned | correctly.
target deceleration (0x6084).
35358 Multi-z.Axis Synchronization i. The internal circuit of the drive is ii. Replace the drive.
Exception abnormal.
i. Unreasonable setting of the servo i. Set the servo parameter 0x20D3
35359 EtherCAT Bus Synchronization parameter 0x20D3; ii. The EtherCAT | correctly; ii. Correctly configure the
Exception master synchronization mode is synchronization mode of the
incorrectly configured. EtherCAT master.
35360 EEPROM Version Change i. The drive firmware is upgraded. i. Re-power on the drive.
i. Reduce the actual mechanical load
of the motor; ii. Prolong the
i. The motor load is excessive; 1. The | acceleration and deceleration time
actual mechanical load is excessive; durations during motor operation; iii.
2. The mechanical load leads to Check the transmission mode of
jamming; 3. The motor's band-type mechanical load to ensure that there
brake is not released; ii. The motor is no jamming or other phenomena;
35361 Motor Overload Alarm acceleration and deceleration time is | iv. Check the wiring of the motor's
too short; iii. The motor parameter is | band-type brake to ensure reliable
set incorrectly; iv. The internal wiring; v. Check the motor
current sampling circuit of the drive parameters to ensure that they are set
is abnormal; v. The drive’s band- correctly (such as the rated current
type brake circuit is abnormal. and thermal time constant of the
motor); vi. Change to a high-capacity
motor. Vii. Replace the drive.
i. In the speed mode, the target speed | i. Reduce the target or planned speed;
exceeds the maximum speed of the ii. Change to a motor with higher
35362 Speed Limit Alarm motor; ii. In the position mode, .the max%mum speed; iii. Reset the
planned speed exceeds the maximum | maximum planned speed of the
speed of the motor; iii. Servo parameter 0x607F according to the
parameter setting is unreasonable. actual situation.
v s oo low, 1 The el | - At the nputpover supply of
35363 DC Bus Under-Voltage Alarm R . the drive to the permissible range; ii.
voltage sampling circuit of the drive .
. Replace the drive.
is abnormal.
i. (Delete when the servo motor is
35364 Control Mode Setting zgi?::f zn?(liz :}?;tf[ﬁleli:risjés;:ees not i. Before enabling the servo, set the

Unsupported

support (see the object dictionary
0x6060 and 0x6502 for the control

controller to the correct control mode.
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mode supported by each product); ii.
The control mode is not specified
after the communication between the
controller and the servo motor is
established.

Effective Parameters for Re-

i. Servo parameters for re-power-on

35365 ) i. Re-power on the drive
Power-On Changed modified P
i. Check the battery wiring of the
encoder to ensure reliable wiring; ii.
i. The encoder is not connected with | Replace the battery; iii. If a Panasonic
an external battery or the battery is or Tamagawa encoder is connected,
poorly wired; ii. The encoder battery | the encoder multiturn zeroing
Encoder Battery Under-Voltage .
35366 Yy 8 is under-voltage; iii. The encoder command needs to be executed for
Alarm . C . . .
battery cables are wired reversely or | individual versions; iv. If users do not
short circuited to ground due to the want to use this function, they can
damaged sheath. modify the servo parameter 0x2009
to disable the encoder battery under-
voltage detection function.
. i. The internal circuit of the drive is i. Replace the drive; ii. Contact the
35367 Drive Internal Alarm P .
abnormal. after-sales for technical support.
i. The encoder battery failed due to
under-voltage, and the servo
parameter 0x2009.Byte3 is set to
"Encoder battery under-voltage fault
is detected and zero uncalibrated is
informed"; ii. There is a fault of
35368 Mechanical Zero Uncalibrated excessive deviation of the power-on | i. Zero the drive.
position and the user determined that
the mechanical zero is lost; iii. The
motor features a single-turn absolute
encoder and the driver failed to
execute the origin searching
instruction.
a. The motor encoder wiring is
abnormal (such as line break, the
shielded twisted pair cable is not
35369 Encoder receiving external used, and it is coupled with the Encoder receiving external
communication alarm motor power cable); b. The ground communication alarm
wire of the drive is not reliably
connected; d. Strong interference
sources exist around the drive.
a. Check the wiring of the motor
encoder and ensure that the wiring is
. standard and correct; b. Add
a. The motor encoder wiring is .
. magnetic rings to the encoder cable
abnormal (such as line break, the
. . . . and the motor power cable; c.
shielded twisted pair cable is not . .
. . . Reliably connect the ground wire of
Encoder Sending External used, and it is coupled with the .
35370 T the drive; d. Remove the strong
Communication Alarm motor power cable); b. The ground . .
. .. . interference sources around the drive,
wire of the drive is not reliably )
. or independently supply power to the
connected; d. Strong interference . ;
. . drive and the surrounding strong
sources exist around the drive. . .
interference sources; e. Add a line
filter to the input power supply of the
drive.
. L . .. a. Check the wiring of the motor
Encoder internal communication Encoder internal communication C .
35371 L 0 encoder and ensure that the wiring is
alarm alarm
standard and correct; b. Add
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magnetic rings to the encoder cable
and the motor power cable; c.
Reliably connect the ground wire of
the drive; d. Replace the motor
encoder; e. Remove the strong
interference sources around the drive,
or independently supply power to the
drive and the surrounding strong
interference sources; f. Add a line
filter to the input power supply of the
drive.

i. The actual or target position value
exceeds the threshold set by the

i. Appropriately increase the setting
value of the servo parameters 0x2004
and 0x2005; ii. Operate the motor
within the range specified by the
servo parameters 0x2004 and
0x2005; iii. Reduce the target
position value so that it falls within

35372 Soft Limitation Al .
ottware Lumitation Afarm servo parameters 0x2004 and the range specified by the servo
0x2005. parameters 0x2004 and 0x2005; iv. If
users do not want to use this function,
they can disable the software
limitation detection function through
the servo parameter "Position control
switch".
35373 AD Correction Coefficient i. The drive is not subjected to AD i. Reset the drive AD correction
Invalid Alarm correction. coefficient
35374 Abnormal position planning i. Unreasonable setting of position i. Set position planning parameters
parameter alarm planning parameters. correctly.
. . . . . i. The drive executes the fault reset
Excessive power-on position i. The motor position deviates after .
35375 o L. command; ii. Re-power on or
deviation alarm the drive is powered off. .
perform the soft reset of the drive.
1. If a short circuit occurs between
the cable's UVW phases, or between
the cable's U/V/W and grounding,
di lace the cable; 2. If
1. The U/V/W output cable of the 1spos§ of .rep ace e cables 2
o . short circuit occurs between the
drive is short-circuited, or short- .
.. motor's UVW phases, or between the
circuited to ground; 2. The U/V/W , .
. motor's U/V/W cable and grounding,
output cable of the motor is short- replace the motor; 3. If faults still
35401 Short Circuit of the Drive circuited, or short-circuited to P LT .
. occur after disconnecting the drive
ground; 3. An internal cable of the .
o o U/V/W output wiring, replace the
drive is short-circuited, or short- . .
L . drive; 4. Improve the electromagnetic
circuited to ground; 4. False alarm is . .
.. environment of the equipment by
caused because the drive is interfered .. .. .
standardizing wiring and cabling,
increasing the cross-sectional area of
the grounding wire and adding
magnetic rings.
1. The parameter setting of the
t1 lator i .
CUITElt f00p regu a. orts 1. Adjust the parameters of the
. unreasonable, leading to the current
Excessive U-Phase Output . current loop regulator; 2. Set motor
35402 control oscillation; 2. The motor
Current . parameters correctly; 3. Replace the
parameters are set incorrectly; 3. The drive
internal current sampling circuit of
the drive is abnormal.
35403 Excessive V-Phase Output 1. The parameter setting of the 1. Adjust the parameters of the

Current

current loop regulator is

current loop regulator; 2. Set motor
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unreasonable, leading to the current
control oscillation; 2. The motor
parameters are set incorrectly; 3. The
internal current sampling circuit of
the drive is abnormal.

parameters correctly; 3. Replace the
drive

Excessive W-Phase Output

1. The parameter setting of the
current loop regulator is
unreasonable, leading to the current

1. Adjust the parameters of the
current loop regulator; 2. Set motor

35404 control oscillation; 2. The motor
Current ) parameters correctly; 3. Replace the
parameters are set incorrectly; 3. The drive
internal current sampling circuit of
the drive is abnormal.
1. Excessive motor load or motor
acceleration and deceleration setting
values, and too short acceleration
and deceleration time durations set;
2. The rotor offset angle is set
incorrectly, and fails to meet the 1. Check and handle the mechanical
rotor positioning error detection load driving to ensure that there is no
condition; 3. Abnormal jumps occur | jamming or other phenomena; 2. Re-
in the encoder feedback; 4. The detect the rotor offset angle; 3. Check
current loop regulator parameters are | the motor encoder wiring and ensure
set unreasonably, resulting in current | that it is standard and correct; 4.
35405 Drive Hardware Over-Current control oscillation; 5. Motor Adjust current loop regulator
parameters are incorrectly set (wire parameters; 5. Set motor parameters
resistance, wire inductance, counter correctly; 6. Replace the drive; 7.
electromotive force, rotor inertia, Replace the motor; 8. Optimize the
etc.); 6. Current detection circuit host controller dynamics model, and
inside the drive is abnormal or the optimize the given value or set the
drive's band-type brake circuit is value according to the actual load.
damaged, without 24V output; 7. The
motor's band-type brake is damaged;
8. The torque offset value or static
balance offset value is not set
properly.
1. If a short circuit occurs between
. . the cable's U/V/W and grounding,
1. The drive U/V/W output cable is . & £
o repair or replace the cable; 2. If a
short-circuited to ground; 2. The short circuit occurs between the
Drive Output Short Circuited to motor U/V/W cable is short circuited , .
35406 : L. motor's U/V/W cable and grounding,
Ground to ground; 3. There is a short circuit .
. . .. replace the motor; 3. If faults still
inside the drive or a short circuit to . . .
round occur after disconnecting the drive
& ’ U/V/W output wiring, replace the
drive.
1. Adjust the input power supply of
. the drive to the permissible range; 2.
1. Excessive input power supply .
. . Reduce the motor deceleration when
voltage of the drive; 2. Excessive . ..
. . stopping; 3. Correct the wiring of
dynamic braking energy when the . . .
. . dynamic braking resistor to ensure
motor stops quickly; 3. The dynamic correct wirine: 4. Reduce the
35407 DC Bus Over-Voltage braking resistor is not connected or . &% .
o . resistance value of the dynamic
wired incorrectly; 4. The over-high . . ;
. . braking resistor appropriately (the
resistance value of the dynamic .
. . resistance value cannot be lower than
braking resistor; 5. Internal .. ..
. . the minimum permissible value) and
malfunction of the drive. . .
increase the power of the dynamic
braking resistor; 5. Replace the drive.
35408 DC Bus Under-Voltage 1. Excessively low input power 1. Adjust the input power supply of
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supply voltage of the drive; 2.
Abnormal voltage sampling circuit
inside the drive; 3. The drive power
loop is set incorrectly, and the 220 V
power supply is set to 380 V power
supply; 4. The input power supply
cord of the drive is disconnected.

the drive to the permissible range for
normal working; 2. Replace the drive;
3. Set the drive power loop in
consistent with the actual power
supply; 4. Check and handle the
wiring of the input power supply cord
of the drive to ensure that the wiring
is correct and secure.

1. The motor load is excessive; 2.
The internal temperature sampling
circuit of the drive is abnormal; 3.

1. Reduce the actual mechanical load
of the motor; 2. Replace the drive; 3.

35409 Power Module Over-Temperature . : Reduce the ambient temperature,
The operating environment . .
. such as improving the heat
temperature of the drive exceeds the . . .
.. dissipation conditions of the cabinet.
permissible range.
35410 CPU1 Watchdog Overflow Internal malfunction of the drive. Replace the drive.
35411 CPU2 Watchdog Overflow Internal malfunction of the drive. Replace the drive.
1. Change the operating conditions of
the motor to avoid frequent quick
1. The frequent quick shutdown of shutdown of the motor, such as
the motor leads to excessive dynamic | extending the stop time of the motor.
35412 Dynamic Braking Resistor braking energy; 2. The power setting | Or replace the dynamic braking
Overload of the dynamic braking resistor is resistor with one of a higher power;
inconsistent with that of the actual 2. Set the power of dynamic braking
resistor. resistor correctly, with the value set
in consistent with the actual power of
the dynamic braking resistor.
1. Reduce the actual mechanical load
1. Excessive motor load; 2. Over- of the motor to ensure that the
short acceleration and deceleration machinery is not jammed; 2. Prolong
time durations of the motor; 3. the acceleration and deceleration time
Incorrect setting of motor durations during motor operation; 3.
parameters; 4. Abnormal release Check the motor parameters to ensure
35413 Continuous Overload of Motor action of the band—type_ brake; 5. that the motor parameters are set
Wrong motor model with a smaller correctly (such as the rated current
power (such as the high-power drive | and thermal time constant of the
loaded with the small-power motor motor); 4. Check the line of the band-
runs at full load and high speed fora | type brake of the motor to ensure
long time); 6. Abnormal internal normal action of the band-type brake;
current sampling circuit of the drive. | 5. Change to a high—capacity motor;
6. Replace the drive
1. Reduce the actual mechanical load
of the motor to ensure that the
machinery is not jammed; 2.
1. Excessive motor load; 2. Optimize the control parameters and
Inappropriate control parameters; 3. enhance the corresponding
35414 Excessive Position Tracking Abnormal release action of the band- | performance of the servo; 3. Check
Error type brake; 4. Too small threshold or | the line of the band-type brake of the
time duration for judging excessive motor to ensure normal action of the
position tracking error. band-type brake; 4. Appropriately
increase the threshold or time
duration for judging excessive
position tracking error.
The range of motion should not
Position feedback value exceeds exceed the setting value for positive
35415 Positive Software Limitation (positive software limitation value + | software limitation. If the positive

positioning completion threshold).

software limitation function is not

needed, it can be prohibited by the
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parameter position control switch.

Position feedback value exceeds

The range of motion should not
exceed the setting value for negative
software limitation. If the negative

35416 Negative Software Limitation (negative software limitation value - . L
ositioning completion threshold) software limitation function is not
P g P ’ needed, it can be prohibited by the
parameter position control switch.
In position mode, the encoder Perform the encoder multiturn
multiturn value exceeds the actual zeroing operation, or enable the
35417 Encoder Data Overflow encoder multiturn bits when unlimited position control mode, or
unlimited position control is not work in a non-position mode (torque
enabled. mode or speed mode).
1. Operational malfunction of the .
. . 1. Upgrade the drive fi ;2.
35418 CPU1 Operation Fault drive firmware; 2. Internal pgrace fhe drive firmware
. . Replace the drive.
malfunction of the drive.
1. Operational malfunction of the .
. . 1. Upgrade the drive fi ;2.
35419 CPU2 Operation Fault drive firmware; 2. Internal parace fhe drive firmware
. . Replace the drive.
malfunction of the drive.
1. Operational malfunction of the )
. 1. Upgrade the drive fi ;2.
35420 CPU1 Memory Fault drive firmware; 2. Internal pgrace the diive Hrmware
. ) Replace the drive.
malfunction of the drive.
1. Operational malfunction of the :
. 1. Upgrade the drive fi ;2.
35421 CPU2 Memory Fault drive firmware; 2. Internal pgrace the ditve Hrmware
. ) Replace the drive.
malfunction of the drive.
1. Operational malfunction of the .
. . 1. Upgrade the drive fi ; 2.
35422 CPU Memory Conflict drive firmware; 2. Internal pgrace the diive Hrmware
. ) Replace the drive.
malfunction of the drive.
1. The setting value of the rotor
position compensation angle of the
motor is inconsistent with the 1. Re-detect the motor rotor position
detected value; 2. The detection compensation angle and set it
sensitivity for rotor positioning fault | correctly; 2. Appropriately increase
is too low; 3. The setting of static the sensitivity setting value of rotor
balance torque compensation value is | positioning fault detection; 3. Set the
inconsistent with the actual load; 4. static balance torque compensation
35423 Magnetic Pole Positioning Error | The wrong wiring of the motor leads | value correctly according to the
to the change of rotor phase angle; 5. | actual load; 4. Correct wiring, and re-
The motor malfunction leads to the detect the motor rotor position
change of rotor phase angle; 6. The compensation angle; 5. Replace the
gravity load causes rotation of the motor; 6. Set the static balance torque
motor at the instant when the servo is | compensation value correctly
enabled, and the speed exceeds the according to the actual load.
threshold of rotor positioning fault
detection sensitivity.
1. Replace the motor or encoder; 2.
Correct the wiring sequence or
1. Abnormal encoder data; 2. reinforce the wiring; 3. Improve the
35424 Abnormal Encoder Data Encoder cable sequence error or poor elec.tromagnetlc enVlrolnr.nent of
contact; 3. Abnormal encoder data equipment by standardizing wiring
due to noise interference. and routing, increasing the cross-
sectional area of grounding wire and
adding magnetic rings.
1. Replace th t der; 2.
1. Abnormal encoder data; 2. eprace e. r.no or ot encoder,
Correct the wiring sequence or
Abnormal encoder Encoder cable sequence error or poor . ..
35425 o reinforce the wiring; 3. Improve the
communication contact; 3. Abnormal encoder data . .
.. electromagnetic environment of
due to noise interference. . . .
equipment by standardizing wiring
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and routing, increasing the cross-
sectional area of grounding wire and
adding magnetic rings.

Encoder Communication

1. Abnormal encoder data; 2.
Encoder cable sequence error or poor

1. Replace the motor or encoder; 2.
Correct the wiring sequence or
reinforce the wiring; 3. Improve the
electromagnetic environment of

35426
Timeout contact; 3. Abnormal encoder data equipment by standardizing wiring
due to noise interference. and routing, increasing the cross-
sectional area of grounding wire and
adding magnetic rings.
. . Soft reset of the encoder after zeroin
35427 Encoder Internal Malfunction 1 Abnormal encoder internal state . g
or restart the drive
1. Check other axes and reset those
reported fault to ensure that other
. . 1. Malfunction of other axes; 2. axes are free of fault, and such fault
35428 Malfunction of Other Drive Axes . - . - .
Abnormal internal circuit of the drive | can be prohibited from detection by
the parameter 0x2094; 2. Replace the
drive
1. Optimize motor parameters and
control parameters. The maximum
1. The encoder position feedback motor set speed is usually not less
value variates excessively in a than the actual maximum motor
position sampling period, and speed; 2. Check the encoder settings
35429 Control Encoder Over-Speed exceeds 1.3 times of the highest and wiring; 3. Improve the
speed of the motor; 2. Encoder electromagnetic environment of
malfunction; 3. Abnormal encoder equipment by standardizing wiring
data due to noise interference. and routing, increasing the cross-
sectional area of grounding wire and
adding magnetic ring.
) 1. Reduce the actual mechanical load
1. Excessive motor load or . .
. S . or increase the motor acceleration and
acceleration/deceleration time set is .
. deceleration time; 2. Check the
too short; 2. Actual mechanical load L. .
is excessive or if's iammed: 3. The transmission mode of mechanical
35430 Drive Continuous Overload ) ! o load to ensure that there is no
motor's band-type brake is not . .
.. jamming; 3. Check the band-type
released; 4. An exception in the _. o
, brake wiring and ensure that it is
motor or motor's band-type brake; 5. .
. . reliable; 4. Replace the motor; 5.
Internal malfunction of the drive. .
Replace the drive.
1. The line break and poor wirin, ..
. P g 1. Check the wiring of motor U, V
occur in the U, V and W outputs of .. .
the drive: 2. The motor impedance is and W and ensure that it is reliable; 2.
35431 Drive Output Phase Loss A ) P Replace the motor or turn off the
excessive; 3. The internal current . .
. .. . drive output phase loss detection
sampling circuit of the drive is . .
function; 3. Replace the drive.
abnormal.
1. Unreasonable setting of drive .
1. Optimize regulator parameters; 2.
regulator parameters leads to large .
. Improve the electromagnetic
speed tracking overshoot; 2. . .
environment of equipment by
Abnormal encoder data due to standardizine wirine and routin
. . zing wi uting,
35432 Motor Stall electromagnetic and noise . cizing g anc &
. increasing the cross-sectional area of
interference; 3. Abnormal encoder . . . .
grounding wire and adding magnetic
data due to damaged encoder; 4. .
. .. ring; 3. Replace the motor or encoder;
Abnormal internal circuit of the .
. 4. Replace the drive.
drive.
1. Unreasonable setting of drive 1. Optimize regulator parameters; 2.
35433 Excessive Current Tracking Error | regulator parameters leads to large Improve the electromagnetic

speed tracking overshoot; 2.

environment of equipment by
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Abnormal encoder data due to
electromagnetic and noise
interference; 3. Abnormal encoder
data due to damaged motor; 4.
Abnormal internal circuit of the
drive.

standardizing wiring and routing,
increasing the cross-sectional area of
grounding wire and adding magnetic
ring; 3. Replace the motor; 4. Replace
the drive.

1. In CSP mode, the difference
between the target position value and
the actual position value exceeds the
threshold set for the position tracking
error when the servo is enabled; 2. In
CSP mode, the target trajectory

1. Check and confirm that the target
position value and the actual position
value are normal, so that the
difference does not exceed the set
threshold for the position tracking

35434 Abnormal Target Position Value | acceleration exceeds the threshold
. . error; 2. Check and confirm that the
set for the maximum acceleration .. .
. . target position value is normal, or
when the motor is running, and the . .
: appropriately increase the set
difference between the target . .
. . threshold for maximum acceleration
position value and the actual position or the position tracking error
value exceeds the threshold set for P & ’
the position tracking error.
The feedback value of th iti .
Encoder Power-On Data e. ce .ac vaieo . © posttion Soft reset the encoder after zeroing or
35435 during drive power-up is beyond the :
Overflow restart the drive.
range allowed by the encoder.
. Perform the encoder multiturn
Target position value exceeds the . .
maximum permissible ranee when zeroing operation, or enable the
35436 Target Position Value Overflow xirim perin gew unlimited position control mode, or
unlimited position control is disabled . .
. . work in a non-position mode (torque
in the position mode.
mode or speed mode).
1. There is an exception in the motor
band-type brake, and braking fails; 2. | 1. Replace the motor; 2. Optimize the
The servo is suddenly turned off process logic control to avoid sudden
when the motor is running at high servo OFF when running at high
35437 Abnormal Motor's Band-Type velocity and the braking time is too speed; 3. The braking time set for the
Brake long; 3. The set braking time for the motor band-type brake should be not
motor band-type brake is shorter than | less than the actual braking time; 4.
the actual braking time; 4. The Properly increase the detection
detection sensitivity for rotor sensitivity for rotor positioning fault.
positioning fault is too low.
1. Replace the 24V control power
1. The 24V control power supply is supply; 2. Check the wiring of the
abnormal; 2. The wiring of the 24V 24V control power supply and ensure
control power supply is incorrect or that it is reliable; 3. Check the load of
Control P Supply Under-
35438 Omtrol Yowet Suppy Yadet poorly connected; 3. The load of the | the 24V control power supply and
Voltage . .
24V control power supply is ensure that the capacity of the 24V
excessive; 4. The internal circuit of control power supply can meet the
the drive is abnormal. load consumption under all working
conditions; 4. Replace the drive.
. o . . Check the STO wiring t that
35439 STOI Triggered STOL is triggered or is poorly wired. | . jeck the WIrng fo ensure Ha
it is reliable and not triggered.
. - . . Check the STO wiring t that
35440 STO2 Triggered STO2 is triggered or is poorly wired. | . jeck the wiring fo ensure fia
it is reliable and not triggered.
The fault can be cleared directly
. . through motion in th it
. . . One-way motion to the mechanical _roug. me 1.0 1 the oppf)51 e. .
Positive Hardware Limit Switch .. .. direction until the mechanical limit is
35441 . limit causes hardware limit
Triggered trigeerin restored. Be careful to plan the
ggering. position so that the hardware limit is
not exceeded.
35442 Negative Hardware Limit Switch | One-way motion to the mechanical The fault can be cleared directly
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Triggered

limit causes hardware limit
triggering.

through motion in the opposite
direction until the mechanical limit is
restored. Be careful to plan the
position so that the hardware limit is
not exceeded.

The Motor Exceeds the Velocity

1. The actual motor speed feedback
value exceeds 1.1 times the

1. Optimize motor parameters and
control parameters. The maximum
motor speed set is usually not less

35443
Limit maximum motor speed; 2. The than the actual maximum motor
encoder is abnormal. speed; 2. Check the encoder settings
and wiring.
. . o Check the emergency stop input
Emergency Stop Input Switch Emergency stop input switch is . .. geney stop .p.
35444 Tri q triesered of is noorly wired switch wiring to ensure that it is
riggere . . .
£8 58 poory reliable and not triggered.
1. Reduce the actual mechanical load
. . . of the motor or increase the motor
1. The motor load is excessive and it . ..
exceeds the foraue monitoring alarm acceleration and deceleration time; 2.
35445 Torque Monitoring Windup Fault q B8 Increase the torque saturation
threshold; 2. The torque saturation L.
monitoring threshold set is too low monitoring threshold set. When the
£ ' threshold is set to 0, the fault will not
be detected.
1. Reduce the actual mechanical load
of the motor to ensure that the
machinery is not jammed; 2.
1. Excessive motor load; 2. Optimize the control parameters and
Inappropriate control parameters; 3. enhance the corresponding
35446 Excessive Velocity Tracking Abnormal release action of the band- | performance of the servo; 3. Check
Error type brake; 4. Too small threshold or | the line of the band-type brake of the
time duration for judging excessive motor to ensure normal action of the
velocity tracking error. band-type brake; 4. Appropriately
increase the threshold or time
duration for judging excessive
velocity tracking error.
1. If a short circuit occurs between
the cable's UVW phases, or between
the cable's U/V/W and grounding,
di lace the cable; 2. If
1. The U/V/W output cable of the 1spos§ of .rep ace the cable a
o . short circuit occurs between the
drive is short-circuited, or short- .
.. motor's UVW phases, or between the
circuited to ground; 2. The U/V/W , .
. motor's U/V/W cable and grounding,
output cable of the motor is short- replace the motor; 3. If faults still
35447 Short Circuit of the Drive 2 circuited, or short-circuited to P LT .
. occur after disconnecting the drive
ground; 3. An internal cable of the .
o o U/V/W output wiring, replace the
drive is short-circuited, or short- . .
L . drive; 4. Improve the electromagnetic
circuited to ground; 4. False alarm is . .
. environment of the equipment by
caused because the drive is interfered .. .. .
standardizing wiring and cabling,
increasing the cross-sectional area of
the grounding wire and adding
magnetic rings.
1. Unreasonable parameter setting of | 1. Set correct parameters of origin
origin searching; 2. The motor is searching; 2. The sure that the motor
35448 Origin Searching Failed already in the lirn.it.switch tr.igge.r is not in the .lifnit switc.h tri.gger state
state when the origin searching is when the origin searching is
activated; 3. Switch to non-HM activated; 3. Do not switch to non-
mode during origin searching. HM mode during origin searching.
The PDO set value is b d th The PDO set value is within the
35449 EtherCAT Process Data Error € setvaiue 15 beyond the vaue s w

target's allowable range.

target's allowable range.

xCore Control System User Manual 439



ROIKALE

17 Troubleshooting

EtherCAT communication state

The host computer correctly handles
the EtherCAT communication state

35450 Illegal EtherCAT Bus Instruction | machine is incorrectly matched with .
. computer and control word time
the control word time sequence.
sequence.
1. Adjust the EtherCAT
1. EtherCAT communication cycle is | communication cycle or the servo
.. shorter than the servo control cycle; control cycle so that the
EtherCAT tion Cycl . . L. .
35451 therCAT Communication Cycle 2. EtherCAT communication period communication cycle is longer than
Error . .
is not set to an integer power of 2 for | the servo control cycle; 2. Set the
250 ps. EtherCAT communication cycle to an
integer power of 2 for 250 us.
.. 1. Optimize the EtherCAT master
1. Target position value cache
. . . control process to reduce the number
Operation Error of Position overrun when running PP mode ..
35452 ) of target position value caches,
Planning under EtherCAT control; 2. Internal .
. ) typically no more than 4; 2. Replace
malfunction of the drive. .
the drive.
1. EtherCAT communication DC 1. Configure EtherCAT
35453 Illegal EtherCAT mode is incorrectly configured; 2. communication DC mode correctly;
Synchronization Mode DC mode is not activated for 2. Activate the DC mode for
EtherCAT communication. EtherCAT communication.
Set the target position value to a
.. The target position value exceeds the | value between the lower limit and the
Target Position Value Beyond the ¢ argetp . . . .
35454 SetR set range when the unlimited position | upper limit of the position range or
n . . .. .
ot Range control mode is enabled or disabled. use the normal unlimited position
mode.
1. Reduce the actual mechanical load
1. Excessive motor load; 2. Over- of the motor to ensure that the
short acceleration and deceleration machinery is not jammed; 2. Prolong
time durations of the motor; 3. the acceleration and deceleration time
Incorrect setting of motor durations during motor operation; 3.
parameters; 4. Abnormal release Check the motor parameters to ensure
action of the band-type brake; 5. that the motor parameters are set
Motor U—phase Instant Wrong motor model with a smaller correctly (such as the rated current
r U—phase Instantaneous . . .
35455 0 N 01 d P power (such as the high-power drive | and thermal time constant of the
T . .
verioa loaded with the small-power motor motor); 4. Check the line of the band-
runs at full load and high speed fora | type brake of the motor to ensure
long time); 6. Abnormal internal normal action of the band-type brake;
current sampling circuit of the drive; | 5. Change to a high—capacity motor;
7. The fast motor overload protection | 6. Replace the drive; 7. Increase the
threshold and protection time fast motor overload protection
duration set are too small. threshold and protection time
duration appropriately.
1. Excessive motor load; 2. Over- 1. Reduce the actual mechanical load
short acceleration and deceleration of the motor to ensure that the
time durations of the motor; 3. machinery is not jammed; 2. Prolong
Incorrect setting of motor the acceleration and deceleration time
parameters; 4. Abnormal release durations during motor operation; 3.
action of the band-type brake; 5. Check the motor parameters to ensure
Wrong motor model with a smaller that the motor parameters are set
Motor V—phase Instantaneous . .
35456 Overload power (such as the high-power drive | correctly (such as the rated current
T . .
verioa loaded with the small-power motor and thermal time constant of the
runs at full load and high speed for a | motor); 4. Check the line of the band-
long time); 6. Abnormal internal type brake of the motor to ensure
current sampling circuit of the drive; | normal action of the band-type brake;
7. The fast motor overload protection | 5. Change to a high—capacity motor;
threshold and protection time 6. Replace the drive; 7. Increase the
duration set are too small. fast motor overload protection
440 xCore Control System User Manual



17 Troubleshooting

ROIKKALE

threshold and protection time
duration appropriately.

Motor W—phase Instantaneous

1. Excessive motor load; 2. Over-
short acceleration and deceleration
time durations of the motor; 3.
Incorrect setting of motor
parameters; 4. Abnormal release
action of the band-type brake; 5.
Wrong motor model with a smaller

1. Reduce the actual mechanical load
of the motor to ensure that the
machinery is not jammed; 2. Prolong
the acceleration and deceleration time
durations during motor operation; 3.
Check the motor parameters to ensure
that the motor parameters are set
correctly (such as the rated current

35457 Overload power (such as the high-power drive | and thermal time constant of the
loaded with the small-power motor motor); 4. Check the line of the band-
runs at full load and high speed fora | type brake of the motor to ensure
long time); 6. Abnormal internal normal action of the band-type brake;
current sampling circuit of the drive; | 5. Change to a high—capacity motor;
7. The fast motor overload protection | 6. Replace the drive; 7. Increase the
threshold and protection time fast motor overload protection
duration set are too small. threshold and protection time

duration appropriately.
The interval between two adjacent If}:herehls a dyna.mlc brjaklnghstop

35458 Dynamic Braking Overload dynamic braking stops is too short whenl the moforis running, t*e
when the motor is running. interval must be at least 360*actual

speed?/rated speed? (s).

35459 Internal Malfunction of the Drive | Internal malfunction of the drive. Replace the drive.

35460 Abnormal Limit Switch The limit_ switch is triggered or is Che(.:k.lirnit. switch wiring _to ensure
poorly wired. that it is reliable and not triggered.

1. Improve the electromagnetic
environment of equipment by
standardizing wiring and routing,
increasing the cross-sectional area of
grounding wire and adding magnetic
1. The EtherCAT communication is ring; 2. Check the connection of
interfered; 2. Disconnection or poor EtherCAT network cables to ensure
contact of EtherCAT network cables; | reliable connection; 3. Change to the
3. Insufficient real-time performance | host computer with stronger real-time
35461 Abnormal Communication of the | of the host computer; 4. Mismatch performance, or extend the EtherCAT
EtherCAT Bus between the underlying DC communication cycle, or increase the
synchronization mechanism of the timeout detection sensitivity; 4.
EtherCAT master of the host Modify the underlying DC
computer and the drive requirements; | synchronization mechanism of the
5. Internal malfunction of the drive. EtherCAT master of the host
computer to ensure that the SM2
event of the host computer is at least
125 ps ahead of the DC
synchronization signal; 5. Replace the
drive.
35460 Interface Encoder Resolution Interface encoder resolution is Re-power on or perform the soft reset
Change changed. of the drive.
1. Bring down the encoder operating
. 1. The actual encoder temperature is | temperature to within the allowable
35463 Encoder Overheating too high; 2. The encoder is abnormal. | range; 2. Replace the motor or
encoder.
1. Replace the encoder battery; 2.
Encoder Battery Under-Voltage 1 Encoder battery VOlta.lge too low; Check and handle the battery wiring
35464 2. The encoder battery is poorly R
Fault ) to ensure that the battery wiring is
wired.
correct and secure.
35465 Control Mode Setting Error When the servo is ON, the control When the servo is ON, set the control
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mode set is not supported by the
drive, such as NM, VL or IP, or the
control mode is set to PV or PT
under EtherCAT control.

mode supported by the drive.

Excessive Power-On Position

When the drive is powered on, the
position is different from the last

Check whether the mechanical
position has been changed. Clear the

35466
Deviation position saved during power-off and | alert after confirming that the
it exceeds the set threshold. mechanical zero point is normal.
1. Replace the motor or encoder; 2.
Correct the wiring sequence or
1. Abnormal encoder data; 2. reinforce the wiring; 3. Improve the
E 1 1 i i f
35467 Abnormal Encoder Acceleration ncoder cable sequence error or poor | e ec.tromagnetlc enVlro.nr.nent (.) .
contact; 3. Abnormal encoder data equipment by standardizing wiring
due to noise interference. and routing, increasing the cross-
sectional area of grounding wire and
adding magnetic rings.
1. Check and handle the mechanical
. load t ission t that th:
1. The mechanical load leads to i(s)a:lo T:;SILI:;SSIESJCE??ITGZ gheclire
35468 Motor Rotor Locked jamming or locking; 2. The motor's ] 8 & =
) and handle the band-type brake
band-type brake is not released. o
circuit to ensure the band-type brake
can be released properly.
35469 EEPROM Data Write Error Internal malfunction of the drive. Replace the drive.
35470 Axis EEPROM Data Read Error | Internal malfunction of the drive. Replace the drive.
1. Th tor band- brake i
€ m © .O rband-type ra.l s 1. Check the wiring of the drive's
L short circuited or poorly wired; 2. .
Band-type Brake Control Circuit . .. .. band-type brake output and ensure it
35471 There is a short circuit or poor wiring | . .
Error . is correct and reliable; 2. Replace the
inside the band-type brake; 3. .
. . motor; 3. Replace the drive.
Internal malfunction of the drive.
1. Improve the electromagnetic
environment of equipment by
1. The drive operation is subject to standardizing wiring and routing,
noise interference; 2. Excessive data | increasing the cross-sectional area of
35472 CPU1 Overload collected by the commissioning grounding wire and adding magnetic
software; 3. The internal circuit of ring; 2. Close some of the data
the drive is abnormal. collection channels of the
commissioning software; 3. Replace
the drive.
1. Improve the electromagnetic
environment of equipment by
1. The drive operation is subject to standardizing wiring and routing,
noise interference; 2. Excessive data | increasing the cross-sectional area of
35473 CPU2 Overload collected by the commissioning grounding wire and adding magnetic
software; 3. The internal circuit of ring; 2. Close some of the data
the drive is abnormal. collection channels of the
commissioning software; 3. Replace
the drive.
1. Operational malfunction of the )
1. h fi ;2.
35474 CPU1 Handshake Failed drive firmware; 2. Internal Upgrade ¢ © drive firmware;
. ) Replace the drive.
malfunction of the drive.
1. Check the wiring of the drive
. Lo issioni ble and
1. The drive's commissioning cable COTITMISSIONING Cable and ensure a
. S o . reliable connection 2. Improve the
DriveMaster Communication is disconnected or poorly wired; 2. . .
35475 . . S . electromagnetic environment of the
Timeout The drive's commissioning serial . L. )
e equipment by using isolated serial
communication is interfered. Lo
port commissioning cable,
standardizing wiring and cabling,
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increasing the cross-sectional area of
the grounding wire, and adding
magnetic rings.

ESC Configuration EEPROM

35476 E Internal malfunction of the drive. Replace the drive.
rTor
35477 ESC Internal Access Error Internal malfunction of the drive. Replace the drive.
1. Check the drive motor mode to
ensure that the drive is in actual
motor and actual encoder mode when
th is ON; 2. Check th d
1. When the servo is ON, the drive is € servo s eck fhe encoder
. ) communication status to ensure that
in actual motor and virtual encoder S
mode: 2. When the servo is ON. the the encoder communication is normal
T . ’ when the servo is ON; 3. Check the
encoder communication is .
. . motor operation status to ensure that
disconnected; 3. When the servo is .. .
o the motor is still when the servo is
ON, the motor speed is higher than ON: 4. Check the STO status fo
. i ;4. u
35478 Servo Enabling not Ready 30rpm; 4. When the servo is ON, the
. . ensure that the STO status ends when
STO status is not lifted; 5. When the .
. . the servo is ON; 5. Check the DC bus
servo is ON, the DC bus voltage is
. ) voltage status to ensure that the DC
too low and the charging relay is not
. bus voltage meets the enable
closed; 6. When the servo is ON, the .
. . . . threshold when the servo is ON and
dynamic braking status is not lifted; . .
. the charging relay is closed; 6. Check
7. Internal error of drive. . .
the dynamic braking status to ensure
that the dynamic braking status ends
when the servo is ON; 7. Replace the
drive.
1. Operational malfunction of the .
1. Upgrade the drive fi ; 2.
35479 CPU2 Handshake Failed drive firmware; 2. Internal pgrace e_ rive Hrmware;
. . Replace the drive.
malfunction of the drive.
1. Improve the electromagnetic
. L . i t of i tb
1. The drive operation is subject to env1ronrrlle.n © .e(.]ulpmen y.
L . standardizing wiring and routing,
noise interference; 2. Excessive data increasing the cross-sectional area of
35480 CPU1 Main Task Timeout collected by the commissioning g . .
. . grounding wire, and adding magnetic
software; 3. The internal circuit of .
.. ring; 2. Close some of the data
the drive is abnormal. .
collection channels of the
commissioning software.
. Charging relay inside drive .
35481 DC Bus Charging Relay Error . Replace the drive.
malfunctions.
1. Operational malfunction of the )
1. h fi ; 2.
35482 CPU Internal Error drive firmware; 2. Internal Upgrade ¢ © drive firmware;
: ; Replace the drive.
malfunction of the drive.
. Perform the encoder multiturn
Actual position value exceeds the . .
maximum permissible range when zeroing operation, or enable the
35483 Actual Position Value Overflow wimum perti sew unlimited position control mode, or
unlimited position control is disabled . .
. . work in a non-position mode (torque
in the position mode.
mode or speed mode).
h -
35484 Encoder Internal Error 2 Encoder internal status error. Soft reset ¢ © encoder after zeroing or
restart the drive.
. Soft t th der aft i
35485 Encoder Internal Error 3 Encoder internal status error. Ot reset the encoder atlet zetommg or
restart the drive.
1. Excessive motor load; 2. 1. Reduce the actual mechanical load
Inappropriate control parameters; 3. of the motor to ensure that the
35486 Excessive Position 2 Following Abnormal release action of the band- | machinery is not jammed; 2.

Error

type brake; 4. Too small threshold or
time duration for judging excessive
position 2 following error.

Optimize the control parameters and
enhance the corresponding
performance of the servo; 3. Check
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the line of the band-type brake of the
motor to ensure normal action of the
band-type brake; 4. Appropriately
increase the threshold or time
duration for judging excessive
position 2 following error.

STO1/STO2 triggered or poorly

Check the STO wiring to ensure that

35487 STO Wiring Error i N .
g wired. it is reliable and not triggered.
1. Reduce the actual mechanical load
of the motor to ensure that the
machinery is not jammed; 2.
1. Excessive motor load; 2. Optimize the control parameters and
Inappropriate control parameters; 3. enhance the corresponding
35488 Excessive Velocity 2 Following Abnormal release action of the band- | performance of the servo; 3. Check
Error type brake; 4. Too small threshold or | the line of the band-type brake of the
time duration for judging excessive motor to ensure normal action of the
velocity 2 following error. band-type brake; 4. Appropriately
increase the threshold or time
duration for judging excessive
velocity 2 following error.
. 1. Check the power input power
1. The power input power supply of .. P . putp
. . wiring of the driver and ensure that
the driver is poorly wired; 2. The CL
. . the wiring is reliable; 2. Correctly set
driver power circuit is set as three- . o
hase input. but the actual power the driver power circuit, and the set
35489 Abnormal Main Power Input p 1put, DUt P value is consistent with the actual
supply input is single-phase; 3. . .
. . . power supply input; 3. Wire
Electronic transformer is used in the .
. according to the transformer manual,
front end, and the harmonic of .
. . and install a filter at the front end of
electronic transformer is abnormal. .
the servo driver if necessary.
1. The motor holding brake is not 1. Check and handle the motor band
. . connected or has poor contact; 2. brake wiring to ensure that the wirin
35490 Motor Band Brake Disconnection . poor . £ &
Motor holding brake is abnormal; 3. is correct and firm; 2. Replace the
Drive internal exception. motor; 3. Replace the drive.
1. Correct the wiring sequence or
reinforce the wiring; 2. Improve the
. 1. Encoder cable sequence error or electromagnetic environment of
Coprocessor Communication . . .. ..
35491 . poor contact; 2. Encoder data is equipment by standardizing wiring
Exception .. S . .
abnormal due to noise interference. and wiring, increasing the sectional
area of grounding wire, and adding
magnetic ring.
1. Correct the wiring sequence or
reinforce the wiring; 2. Improve the
1. Encoder cable sequence error or electromagnetic environment of
Abnormal Change of Encoder 1 . . & .. ..
35492 . poor contact; 2. Encoder data is equipment by standardizing wiring
AB Signal .. L . .
abnormal due to noise interference. and wiring, increasing the sectional
area of grounding wire, and adding
magnetic ring.
1. Abnormal temperature samplin .
e P . p & 1. Replace the drive; 2. Decrease the
circuit inside the driver; 2. Driver ambient temperature. for example
. . . . . ure, X \
35493 Rectifier Module Overheating operating environment temperature is | . peratu amp
. . improve the radiation conditions of
outside the allowable operating .
cabinets.
range.
1. Abnormal temperature samplin .
e P . p & 1. Replace the drive; 2. Decrease the
circuit inside the driver; 2. Driver .
. . . . . | ambient temperature, for example,
35494 Radiator overheating operating environment temperature is | . . .
. . improve the radiation conditions of
outside the allowable operating .
cabinets.
range.
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1. The motor load is too large; 2. The
operating environment temperature
of the motor is too high to be
allowed. 3. Error in setting

1. Reduce the actual mechanical load
of the motor to ensure that the
machine is free from jamming; 2.
Enhance the heat dissipation of the
motor to ensure that the operating

35495 Motor Overheating . environment temperature is within
thermocouple resistance value for
. the allowable range; 3. Correctly set
motor overheat protection; 4. .
the setting value of thermocouple
abnormal temperature sensor of the .
L . resistance for motor overheat
motor; 5. Drive internal exception. .
protection; 4. Replace the motor; 5.
Replace the drive.
1. Replace the motor or encoder; 2.
. Correct the wiring sequence or
1. The encoder's own data is . . .g q
reinforce the wiring; 3. Improve the
. abnormal; 2. Wrong encoder cable . .
Incremental Encoder Z Signal electromagnetic environment of the
35496 Exception sequence or poor contact; 3. equipment by standardizing wirin,
P Abnormal encoder data due to noise qauip .. .y . & .g
. and wiring, increasing cross-section
interference. . . .
area of grounding wire, and adding
magnetic rings..
Energy consumption brake selection | Correctly set the selected servo
. for setting the server parameters is arameters for energy consumption
Abnormal Energy Consumption . . 5 . P p . & p
35497 Brake Circuit inconsistent with the actual braking to match the actual wiring of
connection of the energy the energy consumption braking
consumption brake resistance. resistance.
1. Abnormal temperature samplin, )
e . P . p £ 1. Replace the drive; 2. Decrease the
circuit inside the driver; 2. Driver bient ¢ ¢ p )
. . .| ambient temperature, for example,
35498 CPU Overheat operating environment temperature is | . peratu amp
) . improve the radiation conditions of
outside the allowable operating .
cabinets.
range.
1. Check the power supply and wiring
of the driver to ensure that the power
1. When the driver servo is ON, the supply is normal and the connection
power supply fails; 2. Abnormal is reliable; 2. Improve the
. . power failure detection of main electromagnetic environment of
Power Failure of Main Power . . . ..
35499 Supn] power supply due to noise equipment by standardizing wiring
PPy interference; 3. The servo parameter | and wiring, increasing the sectional
main power failure detection time is | area of grounding wire, and adding
set too small. magnetic ring; 3. Properly increase
the setting value of servo parameter
main power failure detection time.
1. Check the STO wiring to ensure
Abnormal Diagnosis of STO1 1. STO1 triggering or poor wiring; 2. . . .
35500 o & o geering p £ that it is reliable and not in the
Circuit Driver internal exception. . .
triggered state; 2. Replace the drive.
1. Check the STO wiring to ensure
Abnormal Diagnosis of STO2 1. STO2 triggering or poor wiring; 2. . . .
35501 o g L geering p £ that it is reliable and not in the
Circuit Driver internal exception. . .
triggered state; 2. Replace the drive.
1. Replace the motor or Hall sensor,
or prohibit Hall signal detection; 2.
. . Correct the wiring sequence or
1. Hall sensor signal is abnormal; 2. . . .g q
. reinforce the wiring; 3. Improve the
. . Hall sensor wiring sequence etror or . .
35502 Hall Signal is Abnormal . . electromagnetic environment of
poor contact; 3. Hall signal is . .. .
. equipment by standardizing wiring
abnormal due to noise interference. e . .
and wiring, increasing the sectional
area of grounding wire, and adding
magnetic ring..
35503 Abnormity of Encoder AB Signal | 1. Hall sensor or AB encoder signal 1. Replace the motor or hall sensor

Under Phase

is abnormal; 2. Hall sensor or AB

and encoder; 2. Correct the wiring
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encoder wiring sequence error or
poor contact; 3. Hall or AB encoder
signal is abnormal due to noise
interference.

sequence or reinforce the wiring; 3.
Improve the electromagnetic
environment of equipment by
standardizing wiring and wiring,
increasing the sectional area of
grounding wire, and adding magnetic
ring.

35504 Drive Internal Exception 2 Drive internal exception. Replace driver.
The robot cfg is i t and th
35505 © robotclg 15 meorrect and te | e robot cfg is incorrect. Use the correct robot cfg.
robot is not allowed to use it.
The soft limit ds the hard
35506 limeitso it exceeds the har The soft limit exceeds the hard limit. | The soft limit exceeds the hard limit.
The configuration file has The configuration file has
STOP_STO_TIME field and STOP_STO_TIME field and stop1 Uperade the firmware of the securit
35507 stop1 time greater than 760ms, time greater than 760ms, but the PEr Y
. . . board
but the firmware version of the firmware version of the security
security board is too lower board is too lower
Failed to set the value of
35508 H fail heck h:
STOP TIME to Saftey board ardware failure Check hardware
The value of STOPO_TIME should
35509 Failed to set the value of The value of STOP_TIME is too be <manu STO_TIME-30, The value
STOP_TIME! large of STOP1_TIME should be < auto
STO TIME-60.
Press manual enable handle;
35600 STO Switch Activation Failure Robot enabling handle not effective | Reconnect STO cables; Replace STO
lines; Replace servo drive
H ke vol ify fi
35601 Brake Voltage Anomaly ardware brake voltage output Verl. y firmware & p.arameter
exceeds standard versions; Replace drive board
35602 Drive Unit Overheat Joint t.emperz.itu.re exceeds Perform cooldown process;.Update
operational limits firmware; Replace servo drive
Fi lidation; Recalibration;
35603 Primary Encoder Error Motor-side encoder malfunction 1rrnwar.e \./a idation; Recalibration;
Replace joint assembly
Fi ification; Recalibration;
35604 Secondary Encoder Error Joint-side encoder anomaly 1rmwarc_3 Yerl teation, Recalibration,
Replace joint
. Line noise/drive board failure or Inspect connections; Replace drive
35605 Encoder Disturb ’
neoder Listurbance EMI interference board; Verify firmware
Check: Cable connections/Motor
35606 Current Overload - Phase A Phase A current exceeding threshold | alignment/Brake status/Load
parameters
Check: Cable terminations/Position
35607 Current Overload - Phase B Phase B current exceeding threshold | calibration/Brake function/Load
profile
Verify: Wiring integrity/Motor
35608 Current Overload - Phase C Phase C current surpassing limit offset/Brake operation/Load
conditions
Inspect: Load
35609 IGBT Protection Triggered Current exceeding preset threshold conditions/Deceleration
parameters/Mechanical resistance
Check: Wiring/Acceleration
35610 Motor Overload Protection Excessive torque or motor stall settings/Winding resistance/Brake
condition
i ly i fi ; Repl
35611 Current Sensing Anomaly C.urrent detection anomaly in Update .1rmware/parameters, eplace
disabled state drive unit
- . Verify power input; Replace
35612 Low DC Voltage Condit Insufficient b 1t \ . ’
ow oltage Condition nsufficient bus voltage supply drive/power boards
1 R i I ly; Adj
35613 High DC Voltage Condition Voltage s.urge/ egenerative nspect pf)wer supply; Adjust
deceleration anomaly deceleration profile
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Verify connections/Hardware

35614 Position Tracking Fault Tracking error exceeding threshold . . L
integrity/ Command rationality
heck cabling; Vali fi
35615 Communication Link Failure EtherCAT communication failure Chec c.a‘? ne Validate firmware
compatibility
I : 1 ing/Fi
35616 Angle Alignment Fault Wiring/parameter configuration error aspe ot Cat.) ¢ r(?utlng/ frmware
version/Calibration parameters
Fi i h/EEPROM fi ; Repl. i
35617 Encoder Count Overflow 1rrnwalre mismatch/ o Upgrade firmware; Replace drive
corruption controller
35618 Encoder Count Overflow Firrnwalre mismatch/EEPROM Upgrade firmware; Replace drive
corruption controller
RSC firmware version is RSC firmware version is Check the RSC firmware version and
35619 incompatible with the controller incompatible with the controller upgrade it to the latest compatible
version version version
. . . 1.Check for any severe impacts;
Motor short-circuit (overcurrent) | 1.Excessive current triggers the .
35620 . ; ) 2.Inspect for potential phase-to-phase
protection current protection mechanism L.
short circuits in the motor
1. Power cable disconnected or | Check power connection: 2
35621 Power Board Bus Under-voltage | insufficient supply voltage; 2. Power ) P . o
. Inspect servo driver hardware;
board hardware failure;
1. Incorrect power cable polarity . . .
1.V t configuration;
35622 Power Board Bus Over-voltage causing overvoltage; 2. Power board erify power input configuration;
. 2. Inspect power board components;
hardware failure;
1.P board hard
35623 Main Relay Feedback Abnormal ower board hardware 1. Check power board circuitry;
malfunction;
I Short circuit in body wiring 1. Inspect cable insulation integrity;
35624 Excessive Leakage Current harness or power cables; 2. Power - nsp 1iee RE
. 2. Test power board functionality;
board hardware failure;
1. Brake circuit open; 2. Brake 1. Check wiring continuity; 2. Test
35625 Brake System Overload mechanical failure; 3. Power board brake mechanism; 3. Diagnose driver
or servo driver module defect; module;
1. External device wiring error or . . .
1.V heral tions; 2.
35626 User Power Overcurrent short circuit; 2. Exceeding rated erify peripherat connections;
. Confirm device specifications;
power capacity,
35627 EEPROM Write Failure 1. EEPROM component failure; 1. Replace power board;
35628 EEPROM Read Failure 1. EEPROM component failure; 1. Replace power board;
1.P board hard
35629 Power Relay Malfunction ower board hardware 1. Inspect relay contacts;
malfunction;
35630 CR35 Heat Exchanger Error 1. Heat exchanger wiring short; 2. 1._C_heck thermal management system
Power board failure; wiring; 2. Test power board,
35631 48V Power Undervoltage 1. Joint resistance a.lbnormally l_‘nigh; 1. Che_ck joint mfschanical operation;
2. Power supply misconfiguration; 2. Verify power input;
1.E i hanical load
35632 48V Power Overcurrent xeessive mechanical foac or 1. Optimize motion parameters;
acceleration;
35633 CR35 Bleeder Circuit Error 1. Power board component failure; 1. Replace power board;
35634 CR35 Bleeder Overcurrent 1. Bleeder resistor failure; 1. Replace bleeder module;
35635 CR35 Bleeder MOS Short 1. Power board hardware failure; 1. Replace power board;
35636 Bleeder IT Protection Triggered | 1. Power board thermal overload; 1. Check cooling system;
35637 Board Communication Error 1. Power board hardware defect; 1. Replace communication module;
35638 FPGA Watchdog Reset 1. Servo driver control board failure; | 1. Replace control board,;
35639 FPGA Leakage Alert 1. Ground fault in cabinet wiring; 1. Perform insulation resistance test;
35640 Encoder Interpolation Fault 1. Verify encoder hardware integrity;
35641 Encoder Multi-turn Count Exror 1. Encoder battery disconnection; 2. 1. Check battery connectors; 2.
Low battery voltage; Measure battery voltage;
35642 Abnormal Encoder Data 1. Verify encoder cable routing; 2.

Check encoder magnetic gap;
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35643 Encoder Comms Lost 1. Encoder cable disconnection; 1. Re-seat encoder connectors;
35644 Encoder Overspeed Error 1. Loosc_e encoder ?or.mections; 2. 1. Secure cable te_rminations; 2.
Magnetic gap deviation; Adjust encoder alignment;
35645 Sensor CRC Failure 1. Sensor data frame CRC mismatch; | 1. Inspect sensor wiring;
35646 Null Sensor Data 1. All-zero data packets received; 1. Check sensor power supply;
35647 Velocity Tracking Error 1. Significant deviatio.n .between 1. Yerify sensor installation; 2.
calculated and actual joint speed; Calibrate speed parameters;
35648 Zero-point Calibration Fault 1. Zero calibration data mismatch; 1. Recalibrate sensor;
17.1.3 4XXXX
Code Description Possible Reasons Solution
Check the configuration and torque
The ob: d fi Fx. Fy. Fz)inth i
41410 ForceObs limit exceeded €o .serve orce (Fx. Fy _ .Z) inthe | sensor status, modify the program to
Cartesian space exceeds the limit decrease the total external force
acting on the robot
Check the configuration and torque
The ob. d t Mx. My. Mz)i i
41411 TorqueObs limit exceeded €o ser\./e orque (Mx. My . .Z) in | sensor status, modify the program to
the Cartesian space exceeds the limit decrease the total external force
acting on the robot
41412 Position limit exceeded The .po.sition in the JOINT space exceeds _Change current position a few
the limit increments to allowed area
41413 Position limit exceeded The position .in _the Cartesian space _Change current position a few
exceeds the limit increments to allowed area
. . Reduce speed, use fine point,
o e You cannot proceed without removing . L .
41414 Velocity limit exceeded . increase AccSet, avoid singularity,
the causes of this error . . .
inc. dynamic resolution
. . Reduce speed, use fine point,
o e You cannot proceed without removing . L .
41415 Velocity limit exceeded . increase AccSet, avoid singularity,
the causes of this error . . .
inc. dynamic resolution
Change destination position a few
41416 Singularity Problem The destiflation (.)r current position is too inc.rements. Durir.lg jogging, use
close to singularity axis by axis. During program
execution, use MoveAbsJ
41417 Execution Error No ope.ratlon will be possible until after V.erlfy that the Jom.t position is
correcting the fault. within allowed region
The default f¢ ision h . .
. © delatl force SUpEVISIOn has Check the configuration and modify
.. triggered because the programmed or
41418 FC supervision error the program to decrease the total
measured external forces are larger than .
.. external force acting on the robot
the safety limit for the robot type
The TCP length exceeds limitation, or Review the limits for the tool and
41419 FclInit Error the current reference coordinate system is | detailed definitions in the Product
NOT valid manual
1. Verify current tool (Tool) settings
match actual configuration and
ensure proper tool mass/center of
gravity settings; 2. Check
monitoring window to confirm
robot coordinate system and pose
. . tch actual status; 3. Confi
41420 Force control activation failed | See the "content" friafch actual status onrm
current robot model and RD
parameters match actual
configuration; 4. Try returning to
mechanical zero position and
perform sensor reset before
dragging; 5. Ensure no external
force is applied when enabling drag;
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6. For more detail, refer to the Drag
Fault Troubleshooting Manual.

Failed to pause the force

Command execute only after

41421 The robot force control is NOT executed .
control starting FC
. . Pause or Stop the FC before
41422 Failed to restart FC The robot force control is not paused ) P
restarting the force control tasks
. . TN Check the configuration and
41423 Failed to set SensorUseMod The force control is uninitialized o &
initialize the FC
The dynamic compensation is executed. To use the manual calibration,
41424 Calibration Failed Y npensatic ” | please change the sensor usage
and a manual calibration is NOT allowed o .
mode to calibration
The overlay is paused in the non- o .
. yIisp Ensure that it is in the impedance
) ) impedance control mode, or the .
41425 Failed to set the sine overlay . control mode and that the overlay is
command is NOT allowed when the
. . stopped
program 1s executing
The overlay is paused in the non- o .
. L . yISP Ensure that it is in the impedance
Failed to set the Lissajous impedance control mode, or the .
41426 . control mode and that the overlay is
overlay command is NOT allowed when the stopped
program is executing PP
. . . Check control mode command and
. The overlay is not set, or it is not in the
41427 Failed to start the overlay .. set the overlay parameters before
Cartesian impedance control mode .
restarting.
. . . Please ensure that the overlay is
. The overlay is not started, or it is not in o :
41428 Failed to pause the overlay o started and it is in the Cartesian
the Cartesian impedance control mode .
impedance control mode
Pause the current FC mission and
. The overlay is not paused, or it is not in check control mode command.
41429 Failed to restart the overlay .y . P . Lo
the Cartesian impedance control mode Switch to cartesian impedance
control before restarting.
. The impedance control mode is Stop the current FC mission and
41430 Failed to set ControlType .. _p_ .. p . .
uninitialized initialize control parameter again
. Not in the joint impedance control mode; ..
Initialization error of L .J . P . Execute the Joint impedance control
41431 the initialization command is not .
IntlmpedanceFC mode before restarting FC
executed
T Not in the Cartesian impedance control L
Initialization error of e e . Execute the Cartesian impedance
41432 mode; the initialization command is not .
CartlmpedanceFC control mode before restarting FC
executed
. . - Check the control mode and t
It is not in the Cartesian impedance acain. Do not restart svstem urriil a
41433 Failed to set NullSpaceFC control mode, or the impedance is g o L Y .
e valid force calibration or cartesian
uninitialized . .
impedance mode is made.
Check the control mode and try
) It is not in the joint impedance control again. Do not restart system until a
41434 Failed to set JntForceDes .J P C & . o 4 ..
mode, or the impedance is uninitialized valid force calibration or joint
impedance mode is made.
. . - Check the control mode and t
It is not in the Cartesian impedance acain. Do not restart svstem urriil a
41435 Failed to set CartForceDes control mode, or the impedance is & o o 4 .
e valid force calibration or cartesian
uninitialized . .
impedance mode is made.
. Cannot switch impedance mode when in | Stop the current FC mission and
41436 Switch Command not allowed . P .. p .
FC Execution state initialize control parameter
. . . The robot flange is beyond the virtual Please move the robot flange into
Failed to activate the virtual . . .
41437 . wall, which does not meet the virtual the virtual wall range and then
wall function ) . .
wall constraints activate the virtual wall
41438 Failed to activate the virtual The virtual wall can be activated only in | Reactivate the virtual wall after the
wall function the drag mode drag mode is enabled
41439 Failed to activate the virtual The current state of the robot does not
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wall function

support the virtual wall function

Deactivate the collision

The collision detection is not required in

41440 detection the impedance mode None
The collision detection is deactivated
. .. automatically when impedance mode is
41441 React{vate the collision enabled. Nozv, the colliiion detection is None
detection . .
automatically activated when the
impedance mode is disabled
When the impedance mode is enabled, Please ensure that the robot is
41442 Failed to activate impedance the robot does not meet the joint position | within the joint position limitation
control limitation requirement; the impedance when the impedance mode is
mode cannot be enabled enabled for the robot
Parameter Error in The 1mpedance _stlffness set exceeds the Please reset the impedance stiffness
41443 . . theoretical maximum value and has been o
FCStiffSetting . value within a reasonable range
replaced by the default maximum value
Parameter Error in The impedance stiffness value set 1s. Please reset the impedance stiffness
41444 . . abnormal and does not possess physical .
FCStiffSetting .. value within a reasonable range
significance
41445 Identification Calculation Identification Calculation Finished, Please reboot after the second
Finished results satisfy the standards. identification process
Exception occurs during Identification, Results will be replaced by default
41446 Identification Exception some results will be replaced by default standards, please follow up
standards hardware qualification
1. Check whether the current Tool
setting is consistent with the actual
situation and whether the set tool
mass center is reasonable; 2. Check
the monitoring window to see
whether the robot coordinate system
There is a large deviation between the and pose consistent with the actual
41447 Failed to drag feedback and the model torque, and the situation; 3. Confirm that the current
drag can not be activated robot model and RD parameters are
consistent with the actual
parameters; 4. Try to return to the
mechanical zero and zero the
sensors before dragging; 5. For
more detail, refer to the Drag Fault
Troubleshooting Manual
41448 Failed to initialize the force Fcir.lit is not allowed to be powered off Click pptomain and run again
control during force control
Calling Fc Commands too quickly,
41449 Failed to initialize the force Fc Commands from last time are not please increase the time interval
control finished, new command will be refused. between FcStop and Fclnit for next
time.
41450 Failed to drag The voltage of the sensor I? abnormal, Please check the status of sensors.
and the drag can not be activated.
41451 Fc_)rce control protection See the "content" None
triggered, controller power off
41452 Collision detection turned off
41453 Collision detection reopened
41454 ForceControl Stopped When
PowerOff
41455 Dont Check Path Deviation
41456 Resume in Postion Control
Mode
41457 Please Restart Force Control
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The ti tti tb
41458 ¢ 1_me SCHNg cannotbe Please check the time format
negative or greater than 600
41459 In force contrlol mod.e,
unsupported instruction
41460 The virtual wall area setting is
too small
41462 Calibrate Sensor féiled, please The bias between dyn.amics model trq Please check the load setting
check the load setting and sensor measured is too large
TCP length is too
41461 large(norm<=0. 15m), th.e ref
point of force control will be
setted at flange
41463 Drag e.nable prohlblted in
workpiece handling mode
The range of the joint position limitation Check the joint position limitation,
41464 Failed to drag . 8 Jomtp make sure the the range of the soft
is to small to open drag mode o
limit is beyond 25°
Calibration failed due to
41465 excessive deviation betw§en Check load configuration
sensor torque and theoretical
torque
Force control protection
41470 parameters are set to default
values
Force control protection
41471 parameters set to user-defined
values
41472 Se_thJomtVelMax execution Invalid command parameters Check a_nd correct
failed SetFcJointVelMax parameters
SetFcCartVelMax execution Check and correct
41473 Invalid d t
failed fivalid commanc parameters SetFcCartVelMax parameters
Check and correct
SetFcJointM tumM
41474 crre oty omen ax Invalid command parameters SetFcJointMomentumMax
execution failed
parameters
FclointE M heck
41475 Set cJ91nt nergyvax Invalid command parameters Chec a.nd correct
execution failed SetFcJointEnergyMax parameters
Program execution rejected due .
. . . Restart program execution from
41476 to force control protection Force control protection activated tomain
trigger PP
In the command parameters, Please check the command
41477 the lower limit exceeds the The command parameters are invalid. parameter settings and correct the
upper limit. parameters.
. . . . Pl 1ly jog to th
. ) ) ) Before starting the identification, the case rrllanua ”03 o e
41478 Sensor identification failed! . . . mechanical zero point and then start
robot is not at the mechanical zero point . . .
the identification
1. Please check the safety range
42001 Admittance motion exceeds Exceeds safe range para@eters. 2. Please check if the
safe range admittance control parameters are
reasonable.
17.1.4 5XXXX
Code Description Possible Reasons Solution
1.1 th le bet the t
. . The threshold for canceling the _ncrea.se © angle between He two
50000 Blending canceling . trajectories; 2. Increase the length of the two
blending is exceeded . .
trajectories; 3. Increase the zone
50001 The controller status is The controller status is abnormal Run PPtoMain to reset projects or reload
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abnormal

programs

1. The target point exceeds the
range of motion of the robot. 2.

1. Check the target point position. 2. Move

50002 Exceeds range of motion The target point is the singular the robot by using its joints. 3. Check
position in the Cartesian CONFDATA configuration
coordinate system
50003 Two adjacent target points Two adjacent target points are too | Check whether two adjacent Move
are too close close commands use the same target point
The start point of arc is too . . . . .
. . The start point of arc is too close 1. Adjust the distance between the point
close to the end point. Failed . . . . .
50004 . . to the end point. Failed to generate | positions of the start point and the end point
to generate arc. Trajectories . . . .
. . arc. Trajectories will be ignored of the arc
will be ignored
The start point of arc is too The start point of arc is too close 1. Adjust the distance between the point
50005 close to the auxiliary point. | to the auxiliary point. Failed to positions of the start point and the auxiliary
Failed to generate arc generate arc point of the arc
The end point of arc is too The end point of arc is too close to | 1. Adjust the distance between the point
50006 close to the auxiliary point. | the auxiliary point. Failed to positions of the end point and the auxiliary
Failed to generate arc generate arc point of the arc
If the distance between any two of
The end point of arc is too the start point, the auxiliary point, | 1. Adjust the distance between the point
50007 close to the auxiliary point. and the end point is too short, the | positions of the start point, the end point, and
Failed to generate arc angle between them will be very the auxiliary point of the arc
small
The start point, the auxilia . e . . . .
. P . o The start point, the auxiliary point, | 1. Adjust the distance between the point
point, and the end point are . . . .
50008 S and the end point are on the same | positions of the start point, the end point, and
on the same straight line. . . . e .
. straight line. Failed to generate arc | the auxiliary point of the arc
Failed to generate arc
The distance between the start . . .
. . . . 1. Adjust the distance between the point
The radius of the arc is too point, the end point, and the L . .
50009 . o ) positions of the start point, the end point, and
small. Failed to generate arc | auxiliary point of the arc are too . .
the auxiliary point of the arc
short
The distance between the start
.. . point, the end point, and the 1. Adjust the distance between or the
Conditions for generating an . . . . . o
. auxiliary point of the arc are too orientation of the point positions of the start
50010 arc are not met. Failed to . . . o .
short, or the start point, the point, the end point, and the auxiliary point of
generate arc i . .
auxiliary point, and the end point the arc
of the arc are on the same line
1. Adjust the distance between the point
positions of the start point and the end point
of the trochoid. 2. Conditions for generating a
The start point of the . . trochoid are as follows: the specified radius is
} .p The start point of the trochoid is . P .
trochoid is too close to the . . more than 1 mm; the specified feed is more
50011 . . too close to the end point. Failed . .
end point. Failed to generate to generate trochoid than 1 mm; the trochoid length is more than
trochoid & the sum of two radii and one and a half feeds.
Note that the trochoid length depends on the
distance between the start point, the auxiliary
point, and the end point
1. Adjust the distance between the point
positions of the start point and the auxiliary
point of the trochoid. 2. Conditions for
The start point of the . . enerating a trochoid are as follows: the
. .p The start point of the trochoid is & . & .
trochoid is too close to the . . specified radius is more than 1 mm; the
50012 . . . too close to the auxiliary point. . .
auxiliary point. Failed to . . specified feed is more than 1 mm; the
. Failed to generate trochoid . .
u
generate trochoid trochoid length is more than the sum of two
radii and one and a half feeds. Note that the
trochoid length depends on the distance
between the start point, the auxiliary point,
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and the end point

50013

The end point of the
trochoid is too close to the
auxiliary point. Failed to
generate trochoid

The end point of the trochoid is
too close to the auxiliary point.
Failed to generate trochoid

1. Adjust the distance between the point
positions of the end point and the auxiliary
point of the trochoid. 2. Conditions for
generating a trochoid are as follows: the
specified radius is more than 1 mm; the
specified feed is more than 1 mm; the
trochoid length is more than the sum of two
radii and one and a half feeds. Note that the
trochoid length depends on the distance
between the start point, the auxiliary point,
and the end point

50014

The start point, the auxiliary
point, and the end point of
the trochoid are on the same
straight line. Failed to
generate trochoid

The start point, the auxiliary point,
and the end point of the trochoid
are on the same straight line.
Failed to generate trochoid

1. Adjust the distance between the point
positions of the start point, the auxiliary
point, and the end point of the trochoid. 2.
Conditions for generating a trochoid are as
follows: the specified radius is more than 1
mm; the specified feed is more than 1 mm;
the trochoid length is more than the sum of
two radii and one and a half feeds. Note that
the trochoid length depends on the distance
between the start point, the auxiliary point,
and the end point

50015

The specified radius is too
small. Failed to generate
trochoid

The specified radius is too small.
Failed to generate trochoid

1. Increase the specified radius. 2. Conditions
for generating a trochoid are as follows: the
specified radius is more than 1 mm; the
specified feed is more than 1 mm; the
trochoid length is more than the sum of two
radii and one and a half feeds. Note that the
trochoid length depends on the distance
between the start point, the auxiliary point,
and the end point

50016

The specified feed is too
small. Failed to generate
trochoid

The specified feed is too small.
Failed to generate trochoid

1. Increase the specified feed. 2. Conditions
for generating a trochoid are as follows: the
specified radius is more than 1 mm; the
specified feed is more than 1 mm; the
trochoid length is more than the sum of two
radii and one and a half feeds. Note that the
trochoid length depends on the distance
between the start point, the auxiliary point,
and the end point

50017

The specified radius of the
trochoid is less than the
feed. Failed to generate
trochoid

The specified radius of the
trochoid is less than the feed.
Failed to generate trochoid

1. The specified radius should not be less
than the specified feed. 2. Conditions for
generating a trochoid are as follows: the
specified radius is more than 1 mm; the
specified feed is more than 1 mm; the
trochoid length is more than the sum of two
radii and one and a half feeds. Note that the
trochoid length depends on the distance
between the start point, the auxiliary point,
and the end point

50018

The trochoid is too short.
Failed to generate trochoid

The radius and feed are specified,
if the distance between the start
point and the end point is short, a
trochoid will not be generated

1. Reduce the specified radius or feed. 2.
Increase the distance between the start point
and the end point. 3. Conditions for
generating a trochoid are as follows: the
specified radius is more than 1 mm; the

specified feed is more than 1 mm; the
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trochoid length is more than the sum of two
radii and one and a half feeds. Note that the
trochoid length depends on the distance
between the start point, the auxiliary point,
and the end point

Internal error generating

1. Re-adjust the target point position, pose,

50019 Internal error generating path and arm angle. Note that the arm angle only
path . .
needs to be considered for 7-axis robots
The set tool coordinate .
1. The tool coordinate system of the current
system cannot match the . . .
The specified tool coordinate model must meet the following two
50020 features of the current . .
. system does not support the model | requirements — the method for holding: hand-
model. Failed to generate -
held, and position: x=0, y=0
the path
. 1. The target point with the 1. Use the instruction Conf]J off to cancel
50021 Exceeds range of motion 10 tatget p . . ..
specified confdata has no solution | confdata; 2. Re-teach the point position
. . 1. Re-teach the point position; 2. Restart the
50022 Illegal Instructions 1. Illegal Instructions pomtp
robot
1. The target point has no
50023 Singularity errors teaching, or its conf information is | Modify the target point conf
incorrect
The incorrect trajectory type
. ! . Y P 1 The current robot can only
can make it impossible for
translate on the xz plane of the
the robot to translate along . . o
50024 . L base coordinate, and cannot Re-teach the point position
the specified direction, i
. deviate from the xz plane of the
please re-teach the point .
. base coordinate system
position
The incorrect trajectory type . .
. ! . Yy P While the current robot rotating,
can make it impossible for . . . .
its rotation axis must be in parallel . .
50025 the robot to rotate along the . . Re-teach the point position
. .. with the y-axis of the base
specified direction, please .
. . coordinate system
re-teach the point position
. . . 1. Run the RL command "AotolgnoreZone
Waiting for the next motion | Insert too many non-motion . . .
. . . Off", The system will not automatically
instruction to be analyzed commands between two motion . .
50026 : . cancel the turning zone. 2.Simplify the non-
for too long, automatically commands, automatically cancel .. . .
. . motion instruction between two motion
cancel the turning area the turning area . .
instructions
1.The trajectory needs to be
connected to the turning area both
front and back, but the length of . .
Track length less than . . £ . This function can make the movement
.. . . the trajectory is less than twice the .
minimum turning radius, . .. . smoother. If you want to turn off this
50027 . .. radius of the minimum turning . .. .
automatic path splicing, . function, you can set the minimum turning
. . area; 2.The track is set to connect .
integrated turning area. . area radius to 0
to a turning area, but the track
length is less than the minimum
turning area radius
1. Increase the spiral's radius step. 2.
. s . Conditions for generating a spiral are as
The spiral's initial radius is R L . g . g. P
. The spiral's initial radius is less follows: the initial radius is not less than 0;
50028 less than zero. Failed to . . . .
. than zero. Failed to generate spiral | the radius step is more than 0.0001 mm/deg;
generate spiral . . .
the cumulative rotation angle is between 0.1
and 3600 deg;
1. Increase the spiral's radius step. 2.
. . . Conditions for generating a spiral are as
The spiral's radius step is - . . . g . g. P
. The spiral's radius step is too low. | follows: the initial radius is not less than 0;
50029 too low. Failed to generate . . . .
sviral Failed to generate spiral the radius step is more than 0.0001 mm/deg;
P the cumulative rotation angle is between 0.1
and 3600 deg;
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The spiral's cumulative

The spiral's cumulative rotation

1. Increase the spiral's cumulative rotation
angle. 2. Conditions for generating a spiral
are as follows: the initial radius is not less

50030 tati le is illegal. le is illegal. Failed t t
o _a ronangie s 1 eg.a ang © 15 tHegal. Farled fo generate than 0; the radius step is more than 0.0001
Failed to generate spiral spiral . . .
mm/deg; the cumulative rotation angle is
between 0.1 and 3600 deg;
Trajectory error. Spiral . .
. S 1t t d t rt .
50031 trajectory does not support pira” frajectory does fot suppo Replace with handheld tools
. handheld work objects
handheld work objects
Wrong trajectory, the . .
X . The endpoint deviates from lock . . .
50033 endpoint deviates from lock i© endpomt deviales Tom fot Adjust the endpoint or close lock axis
. axis angle(0, 180, -180)
axis angle
Unable t h the target i .
navie fo rea.c ¢ rargetim Unable to reach the target in the . .
the locked axis state or 5- . . Unable to reach the target in the locked axis
50034 - locked axis state or 5-axis .
axis robot.Please change the state or 5-axis robot.Please change the target
robot.Please change the target
target
Unable to generate
. fidentification i . 1dn'
50035 trajectory o 1.dent1 ication in trajectory.cou dn't be gen.erated Please close lock axis
the locked axis, Please close | correctly in the locked axis state
lock axis
5 axis robot unable to do 5 axis robot unable to do load
50036 ) ) . : . . none
load identification identification
Unable to do identification
50040 because the soft limit is not | The soft limit is not enabled Please enable the soft limit
enabled
Unable to do identification .. e e .. TR
.. . The joint position limitation is Please set the joint position limitation
50041 because the joint position .
e incorrectly set correctly
limitation is incorrectly set
The stati int of thi . . .
_e s mg p.om ortus . The stating point of this trajectory
trajectory is incorrect, this .. . . .
50042 is incorrect, this robot needs to Re demonstrate teaching points
robot needs to keep flange
keep flange parrallel to the base
parrallel to the base
The target point of thi . .
_e arge .p(.)m or s . The target point of this trajectory
trajectory is incorrect, this .. . . .
50043 is incorrect, this robot needs to Re demonstrate teaching points
robot needs to keep flange
keep flange parrallel to the base
parrallel to the base
The back direction is wrong. | The back direction is wrong.
50044 Please move towards the Please move towards the work Please move towards the work area direction.
work area direction. area direction.
Additional axi t Additional axi t :
fHonataxis parameter tHona’ axis parame _e r error . | Check the type of additional axis mechanical
error: Only one base-type Only one base-type additional axis . .. .
50045 .. . . . L unit; only one base-type additional axis
additional axis mechanical mechanical unit is allowed to be . .
.. mechanical unit is allowed to be set
unit is allowed to be set set
Additional _axis par_ameter AddiFional ay_(is parameter_ erTor: Modify the additional axis data mapping to
50046 error: Duplicate axis data Duplicate axis data mapping has . .
. avoid duplicates
mapping has been set been set
Additional axis parameter Additional axis parameter error:
50047 error: An unknown axis type | An unknown axis type has been Reset the axis type and restart the system
has been set set
Additional axi t .. . . .
fhona’ axis parameter Additional axis parameter error: Check the additional axis parameters, reset
50048 error: Incorrect parameters
Incorrect parameters have been set | them properly, and restart the system
have been set
.. . . 1. Cancel the joint position limitation 2.
50101 ”l."he. joint angle exceeds The.ax1s—angle motion exceeds the Manually move each axis of the robot to the
limit motion range .
normal working range
50102 During the lookahead of the | There are trajectories across Please avoid singularities (refer to the manual

trajectory, encounter

singularities

for the relevant information): 1. Re-teach the
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singularities

point position, and change the target point; 2.
Or change the Cartesian space motion
instruction to the joint space motion
instruction

Inability to move to the target
point of the given ConfData

1. Change the target point ConfData; 2.

50103 Position i tibilit .
osthon Ihcompatibility through the planning of the Change to MoveJ or MoveAbsJ
Cartesian space
1.The load value is set too high, .
© .oa value 1s 'se 00 U8 . 1.Check if the load values match the actual
exceeding the robot's load-bearing L
. .. situation. 2. Check parameters such as
. capacity; 2. The friction .
During the lookahead, the : . . friction coefficent, motor overload
.. coefficient of the robot is too high. . .. .
50104 joint torque exceeds the i coefficient, transmission overload coefficient;
. 3. The electric overload . .
limit ) . 3. Try to change the type of the instruction,
coefficient or transmission ) i
. for instance, change the Cartesian space
overload coefficent of the robotis | . . . . .
instruction to the joint space instruction;
too small.
1.P logical problems; . . .
) rograTn Ogica’ probletns; 1. Modify program logic; 2. Check dynamic
Lookahead points are not 2.Dynamic parameters errors, . e
50105 . parameters; 3. Change the point position or
continuous there are parameters not covered .
. the blending
in the reasonable range
The stari int of th . .
.e s armg point ot the For program logical problems, modify the
trajectory is greater than the . . ", [P
50106 . . Program logical problems point position of the program, or modify its
ending point one, and the .
. . blending
trajectory is unreasonable
50107 Ge.nerate the 1ncorrect. Internal Error Cance.l the blending, cha.nge the size of the
trajectory of the blending blending or the target point
The new trajectory was not
50108 obtained in time, and the System failure
motion stopped
Th t f th . . .
_e cmpty queue.o ¢ Avoid generating the blending between the
trajectory makes it . . .
50109 . . Set trajectory errors two reversed trajectories or reduce the length
impossible to execute the .
. of the blending
planning
50110 Unable to get the initial Unable to get the initial position 1. Modify program logic; 2. Modify the size
position of the program of the program of the blending of the first trajectory
50111 The positions of the two The positions of the two 1 Re-teach the point position; 2. Modify the
trajectories cannot connect trajectories cannot connect size of the blending
1. Re-teach the pose, 2. If the current model
is 3-axis or 4-axis robot, pl heck
50112 Incorrect entered poses Incorrect entered poses 18 S8XIS O 4-ax15 TODOL, please chec
whether the entered pose matches the features
of the current model
Please avoid singularities (refer to the manual
[WristSing]thc.e change of [WristSingthe change of robot for_ the rel_e_vant information):1. Re-teacl_l the
50113 robot posture is over the . . . point position, and change the target point 2.
. posture is over the limitation .
limitation Reset larger posture limitation 3. Try
different type singular avoidence
.. . . 1. Cancel the joint position limitation 2.
50114 T_he_ joint angle exceeds The_ax1s—angle motion exceeds the Manually move each axis of the robot to the
limit motion range .
normal working range
Please avoid singularities (refer to the manual
. . for the relevant information): 1. Re-teach the
There are singularities . . ... .
: During the lookahead, the point position, and change the target point; 2.
during the lookahead of the . .
50115 . . trajectory goes across the Or change the Jog Mode and try to use Joint
trajectory. Please avoid the . ; .
. . singularity space Jog; 3. Or change the Cartesian space
singularities . . . .
motion instruction to the joint space motion
instruction
50116 During the lookahead of the | The joint of trajectories is a Please avoid singularities (refer to the manual
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trajectory, encounter singularity for the relevant information): 1. Re-teach the

singularities point position, and change the target point; 2.
Add wait0 after the incorrect trajectory

[WristSing]During the Please avoid singularities (refer to the manual

lookahead, the trajectory

[WristSing]During the lookahead,

for the relevant information): 1. Re-teach the

50117 the trajectory goes across the . .. .
goes across the . . point position, and change the target point 2.
. . shoulder/elbos singularity . .
shoulder/elbos singularity Try different sing type
[WristSing]During the [WristSing]During the lookahead | Please avoid singularities (refer to the manual
50118 lookahead of the trajectory, of the trajectory, the end pos dose | for the relevant information):1. Re-teach the
the end pos dose not match not match required value, unable point position, and change the target point 2.
required value get a certain path Try different sing type
The singularity avoidance
method is incompatible with | The singularity avoidance method
coordinated motion external | is incompatible with coordinated
50119 axes, such as rails or motion external axes, such as rails | Disable the relevant external axes
positioners, and the enabling | or positioners, and the enabling of
of singularity avoidance has | singularity avoidance has failed
failed
[WristSing]Search end point joint | Please avoid singularities (refer to the manual
50120 [WristSing]Search end point | failed. Probabaly because the end | for the relevant information): 1. Re-teach the
joint failed point is singular point or approach | point position, and change the target point 2.
position limitation. Try different sing type
[WristSing]Search path point joint | Please avoid singularities (refer to the manual
50121 [WristSing]Search path failed. Probabaly because the end | for the relevant information):1. Re-teach the
point joint failed point is singular point or approach | point position, and change the target point 2.
position limitation. Try different sing type
Unable t the singul .
na. © foopen e.smgu ar Unable to open the singular
50122 avoidance when using fc . . close the fc model
avoidance when using fc model
model
Singul id doesn't
s mgl(l)rirr:z;llt aI;:E oeesn Singular avoidance doesn't
U] —
50123 PP P typ. ’ support recent path type, please Please change path type to cartesian linear
please change to cartesian .
. change to cartesian linear path
linear path
Th le between th
¢ angle between Hie uppet The angle between the upper and .
50124 and lower arms exceeds the Please change target point
lower arms exceeds the safe range
safe range
Th le between th
¢ angle between Hie uppet The angle between the upper and .
50125 and lower arms exceeds the Please change motion type
lower arms exceeds the safe range
safe range
During the lookahead, joint .. . . -
50126 uring the fookahiead, Joi 1.The joint speed is set too small 1.Increase the maximum joint speed
max speed exceeds limit
During the lookahead, joint .. .
. 1.The joint acceleration is set too . .. .
50127 max acceleration exceeds small 1.Increase the maximum joint acceleration
limit
During the lookahead, joint . .
50128 uring fhe fookanead, jou 1.The joint jerk is set too small 1.Increase the maximum joint jerk
max jerk exceeds limit
The additional axis exceeds
its motion range during
50129 lookahead, causing an early | The additional axis angle motion Modify the relevant additional axis soft limit
motion stop. The exceeds the motion range or change the point position
corresponding data mapping
position is
The Cartesi th . .
© Laftesian pa The Cartesian path encounters Change the trajectory, or move to the target
50201 encounters the unreachable . .. . ..
. singularities position through the joint space
point
50202 The Cartesian path The target point in the Cartesian Re-teach the target point, and change it the

encounters illegal poses

path cannot match the

teaching point if the target point is manually
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configuration of the current robot

entered

50203 Path planning errors Internal Error
1. There are too many logic
judgments or too much calculation
. . . f point iti inserted . . .
Insufficient sampling points Ot point positions ms.e © 1. Modify the RL project, and restart its
. between the two motion . ;
50204 during the process of . . operation; 2. Close the Linux background
lannin, instructions; 2. The state of the rogram of the non-xCore control system
P J IPC is unstable, please check prog Y
whether there is the non-xCore
program operating in the robot
. 1. Re-teach the t t point iti f th
. . Controller error, there is a great . e-ieacll Fe farge™ poiiit position ot the
Too much difference in . . . . . trajectory; 2.Try to change the type of the
. . . . difference in adjacent instruction . . .
50205 adjacent instruction points . . . . instruction, for instance, change MoveL to
. . ) points during motion planning, . .
during motion planning . o Movel; 3. Add wait0 after the incorrect
exceeding the limit .
trajectory to refresh the state
1. Re-teach the target point position of the
trajectory; 2. Try to change the type of the
. . . instruction, for instance, change MoveL to
Incorrect internal calculation | The calculation of controller .
50206 . . Movel; 3. Try to change the size of the
of path planning planning is incorrect . .
blending of the trajectory and the expected
speed; 4. Add wait0 after the incorrect
trajectory to refresh the state
Change the specified motion parameters (the
Not stopped at end point of Incorrect plgnning, a.nd stop size of th.e blending, and the position of the
50207 ofh somewhere in the middle of the target point), or change the pose of the target
P robot path point, or change the motion instruction (such
as change MoveL to MovelJ)
. . . . I.LE d duce the blending. 2. Teach
50208 Trajectory internal error Trajectory internal error Cxpancor recuce He biending eac
point positions again
50200 Falle_d to stop V\.flthln. the The specified stopping distance is Increase the stopping distance
specified stopping distance too short
_ Actual Cartesian path turn angle 1. Use 'ConfL off' command to bypass this
Path turn angle deviation . .. . . .
50210 exceeds limit differs significantly from warning; 2. Reteach target point with turn
X . .
programmed value angle closer to starting point
1. Load setting exceeds robot 1. Verify actual load matches settings; 2.
Constraint violation detected | capacity; 2. Excessive friction Check friction/motor/transmission overload
50211 during planning while coefficient; 3. Motor/servo coefficients; 3. Try changing command type
stationary overload coefficient too small; 4. (e.g., switch from Cartesian to joint space); 4.
Planning calculation error Contact technical support
The thread for motion . . . . .
L. The thread for motion planning is | Use PPtoMain again to run projects or restart
50301 planning is blocked. L
o blocked. Execution timed out the controller
Execution timed out
The thread for motion
. . Use PPtoMai in t ject tart
50302 planning is blocked. System failure se 1IN A agam o fun projects of resta
e the controller
Scheduling timed out
The thread for motion
50303 planning ?s bl(.)cked. System failure Use PPtoMain again to run projects or restart
Consecutive timeout over the controller
5000 times
No sufficient commands are
50304 sent from the planner to the | System failure
EtherCAT thread
Robot stopped due to
collision. Check the robot 1.Check the robot operating environment,
30400 operating environment and Robot collision confirm that the staff and devices are safe,
confirm that the staff and and power on the robot, before restart
devices are safe before
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restart

Robot stopped due to
collision. Check the robot
operating environment and

1. Check the robot operating environment,
confirm that the staff and devices are safe,
and power on the robot, before restart; 2.

30401 Robot collisi .
confirm that the staff and opot cotlision Check whether the current Tool setting is
devices are safe before consistent with the actual situation and
restart whether the set tool mass center is reasonable
Robot stopped due to 1. Check the robot operating environment,
collision. Check the robot confirm that the staff and devices are safe,

30402 operating environment and Robot collision and power on the robot, before resta_rt; 2 .
confirm that the staff and Check whether the current Tool setting is
devices are safe before consistent with the actual situation and
restart whether the set tool mass center is reasonable
Robot stopped due to 1. Check the robot operating environment,
collision. Check the robot confirm that the staff and devices are safe,

30403 operating environment and Robot collision and power on the robot, before resta_rt; 2 .
confirm that the staff and Check whether the current Tool setting is
devices are safe before consistent with the actual situation and
restart whether the set tool mass center is reasonable

e Th t limit is out of -

50401 Set max torque limit failed © max forque fmit 1s out o Set correct max torque limit

range, set parameter failed
Tool and work object
007 A WOTK 0Bjeet. Set "handheld" for both work .
50501 coordinate system settings ) Select correct tool and wobj
. objects and tools
conflict
Tool and work object
007 and work object. Set "external" for both work .
50502 coordinate system settings . Select correct tool and wobj
. objects and tools
conflict
Tool and work object
007 A WOTK oBjeet. Set "handheld" for both work .
50503 coordinate system settings ) Select correct tool and wobj
. objects and tools
conflict
Tool and work object
007 and work object. Set "external" for both work .
50504 coordinate system settings ) Select correct tool and wobj
. objects and tools
conflict

50506 Category 1 1.nternal mode Internal error Resta.rt robot. If the problem persists, contact
error of motion modules technical support

50507 Category 2 1.nternal mode Internal error Resta.rt robot. If the problem persists, contact
error of motion modules technical support

Restart robot. If th bl ist tact

50508 Failed to reset module status | Internal error estart robo © ProbICH persists, contac

technical support

50500 Fa%led to set motion start Internal error Resta?’t robot. If the problem persists, contact
point technical support

50510 Fai_led tq generate Internal error Resta?’t robot. If the problem persists, contact
trajectories technical support

. . 1.Int t t ject and restart it fr
Failed to execute motion Current robot state does not n.er1_’up cutrent projectanc restar’ 1t From

50511 . beginning 2.Reboot robot. If the problem

command. permit to execute any movement. . .
persists, contact technical support

50512 Number of axes mismatches | Software error Please contact the technical support

50513 Invalid speed settings Software error Please contact the technical support

50514 Invalid step length settings Software error Please contact the technical support
Invalid setti f .

50515 fivand sertngs o Software error Please contact the technical support
coordinate systems
Invalid settings of motion .

50516 axes Software error Please contact the technical support
End-effector rapid 1. End-effector rapid adjustment Teach point positions again within the normal

50517 adjustment failed. Teach failed due to special or extreme pomtp g

point positions again

positions

working range of robots
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The current point position

The current point position may be

50518 may be the target point . .. None
”» the target point position
position
Failed to generate . - . o S
. . . Target point positions may be out | Teach point positions again within the normal
50519 trajectories. Unqualified . .
. of robot working range working range of robots
target points
Th t robot \
JOG mode error. Robot © SUrert Fobot can ony .
. translate on the xz plane of the It is recommended that to choose the base

cannot translate in the . . . .

50520 . L . base coordinate, and cannot coordinate system or the joint coordinate

specified direction. Modify . o
deviate from the xz plane of the system when modifying the JOG mode
the JOG mode .
base coordinate system
The rotati f the robot
JOG mode error. Robot © Totating axcs ot the ro (.) .
. . must be parallel to the Y-axis of It is recommended that to choose the base
cannot rotate in the specified . . . .

50521 . . the base coordinate system, or the | coordinate system or the joint coordinate
direction. Modify the JOG . o
mode robots rotate along the Z-axis of system when modifying the JOG mode

the flange coordinate system
Traject . 4-axis PCB .
ror;:)etz ggynf)rtr(s)lrl Oa;tﬂs 4-axis PCV robots do not support
50522 PP handheld work objects and Replace with handheld tools
handheld work objects and
external tools
external tools
When you click Next, the robot Confirm whether you want to stop the robot
50523 The robot already reached have reached the end point of the at the end point of the trajectory. To move the
end point of trajectory trajectory. The robots will not robot to the end point of the next trajectory,
move click Next
. .. The current robot configuration
JOG failed t: R . . .

50524 a .e O opet, missing file lacks key motion parameters Confirm that the configuration file is updated

key motion parameters
and does not allow JOG
The axis4 angle is not 0 or The robot's axis4 angle isnot 0 or | The robot's axis4 angle is not 0 or 180

50525 180 degrees, please jog j4 to | 180 degrees, please jogj4 to 0 or | degrees, please jog j4 to 0 or 180 degrees
0 or 180 degrees firstly 180 degrees firstly firstly
The flange is not parallel to

50526 the base, Please jog J4 and The flange is not parallel to the Please jog J4 and Ry first to make the flange
Ry first to make the flange base, it is not allowed to jog x y z | parallel to the base
parallel to the base
In the locked state, it is not In the locked state, it is not

50527 supported to hold the ’ . it is supported to hold the tool

. supported to hold the workpiece
workpiece
The flange is not parallel to

50528 the base, Please jog Ry to The flange is not parallel to the Please jog Ry to make the flange parallel to
make the flange parallel to base, it is not allowed to jog x yz | the base
the base

50529 Invalid load settings Invalid load settings Please check the load setting
The button is being clicked The previous motion has not yet Increase -the time_ interval between .

50530 fully stopped, so the current consecutive motions to prevent overly rapid
too frequently. . . .

motion cannot be initiated clicks.
Rapid end-eftector 1. The tool is an external tool, and

50531 adjustment failed, please the adjustment is based on a Select the correct tool or the correct
select the correct tool or the | coordinate system that is the coordinate system
correct coordinate system robot's base coordinate system

When the precision compensation
T ff isi tate i bled, singul

50532 ur ot precision state IS enabled, smauar Turn off precision compensation state
compensation state avoidance and parallel pedestal

jog cannot be enabled
Failed to enter axis lock Failed to enter axis lock state.

50533 state. Please check the Please check the robot's current Adjust the angle of axis 4 to 0° or £180°, and
robot's current status and status and configuration, and view | check the external axis configuration.
configuration, and view the the logs
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logs
The calibrati is t
© cattbra 19n errors foo The calibration error is too large Check the robot zero and whether the
large to provide a reasonable . o . . _
50534 - to provide a reasonable calibration | operations during calibration are performed
calibration result. Please . .
. result. Please recalibrate properly, then recalibrate.
recalibrate
Traject k object . .
rajectory wor_ (.) Jee Trajectory work object frame
frame error: It is incorrectly . .
. . error: It is incorrectly bound to an | Reset the work object frame or enable the
50535 bound to an additional axis .. . . . o .
. additional axis that is not enabled | corresponding additional axis
that is not enabled or does .
. or does not exist
not exist
In jog mode, jog is not . ..
i, I de, t allowed fi . L
allowed for the additional nog mo © JOg.ls 1o ? owed for In jog mode, jog is not allowed for the
. . . the additional axis that is not . X . .
axis that is not activated. . . . additional axis that is not activated. Please
50536 . . activated. Please activate the jog . . .. .
Please activate the jog mode . . activate the jog mode for that additional axis
. . mode for that additional axis first .
for that additional axis first . first before jog
. before jog
before jog
When a work object is held
by hand, it is not allowed to . .
. .. . Setting a work object as .
bind it to an additional axis; . Set the work object as external first, then
50537 . "handheld" inherently means s .. .
only an external work object . bind it to the additional axis
binding it to the robot
may be bound to an
additional axis
Dynamics disabled.
50601 Resetting the torque Torque feedforward disabled. Enable torque feedforward
feedforward may cause a Torque feedforward reset
sudden power-on jitter
50602 Friction identification
50603 VlrbratlonSuppressmn
Failed
50604 GravityCompensation Failed
Open Collision Detection
delay compensation
50605 parameters identification torque feedforward is closed Open torque feedforward
failed, torque feedforward is
closed
50701 Commz.mq data lost during Commfm(.i data lost during Restart the program
transmission transmission
The configuration file dose The confieuration file does not Please download the latest version of the
u . .
50702 not match the controller g . configuration file on the SW website and
. match the controller version; .
version; upgrade it to the controller;
Weaving mode does not support
50801 Trajectory type is not joint-space trajectory, pure Do not use cartesian-space trajectory, pure
supported in weaving mode | rotation trajectory or trochoid rotation trajectory or trochoid trajectory
trajectory
During JOG, motion to or quick
. adjustment, stop the robot Please check that the network connection is
When the network is . .
. movement to prevent machine normal, ensure that the network environment
50802 disconnected or unstable, .. . :
. . collision due to network is stable, and retry the JOG, motion to, or
the robot will stop moving. . . . . .
disconnection or network quick adjustment operation.
instability.
17.1.5 6XXXX
Code Description Possible Reasons Solution
. . . . Modify the instructi d enter th
60000 RL instruction parameter error RL instruction parameter error odify the instruction and enter the
correct parameter.
60001 SocketReadBit parameter error | RL encounters an error while Parameters of SocketReadBit must be
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running. multiples of 8.
60002 SocketReadBit failed to read RL encounters an error while SocketReadBit failed to read data (data
data. running. length mismatch).
60003 SocketReadDouble illegally RL e_ncounters an error while SocketReadDouble illegally reads data.
reads data. running.
60004 SocketReadDouble failed to RL encounters an error while SocketReadDouble failed to read data
read data. running. (data length mismatch).
1. fi tion file i
. ryne o 1g_ur.a ronfrers . 1. Configure the correct operating
incorrect or missing. 2. The hmi environment. 2. Check the correspondin,
60005 Failed to load RL project. version does not match. 3. The RL . esp &
. . . HMI version. 3. Contact technical
project file is accidentally Supbort
modified. 4. Network failure. pport.
60006 The robot is running. pptomain | Robot is running, pptomain is not Press Pause or Emergency Stop to shut
failed. allowed. down the robot.
The joint position limitation is The joint position limitation is not Open ioint position limitation settines in
60007 not enabled. Single-step enabled. Single-step debugging is pen Jountp &
. the setting interface.
debugging is not allowed. not allowed.
Running speed synchronization | Running speed synchronization
60008 : . Pause and restart the controller.
failed. Cancel the next step. failed. Cancel the next step.
RL is running or the actuator RL is running or the actuator IfRL is running, wait for RL to stop or
60009 encounters an error. The next encounters an error. The next step click Pause; If the actuator encounters an
step is rejected. is rejected. error, click pp_to_main to re-execute.
60010 Failed to start interpreter, Failed to start interpreter, unable to | Restart the controller or contact technical
unable to perform the next step. | perform the next step. support.
An error oceurred during RL . Switch.to the corresponding task to. check
. An error occurred during RL task the logic error near the program pointer,
60011 task execution. The task . o .
stopped execution. The task stopped. and after eliminating the error, pptomain
ppec. will run again.
60012 GetSocketConn failed. The conne.ction does not exist or Execute this cotTlmand after
has been disconnected. SocketConnect is connected.
60013 GetSocketServer failed. The conne.ction does not exist or Execute this ir.lst_ruc_tion ?fter
has been disconnected. SocketServer is in listening state.
. Th failed to start i . .
Unable to start running the RL © program fatie O. Start runing Make sure the robot is powered on and is
60014 oeram because: 1) the robot is not 1ot runmin
program. powered on; 2) the robot is running. &
Reload project failed iabl
60015 cioad project faried, vanables 1.Project variable overlimit 14000. | Project variable overlimit
are too much.
60100 Parameter error of HexToDec RL e_ncounters an error while The string_ ente.red by HexToDec must be
running. a hexadecimal integer.
60101 StrToByte parameter error RL e_ncounters an error while The string entered by Str_ToB)_lte(string,
running. \Hex) must be a hexadecimal integer.
60102 StrToByte parameter error RL e.ncounters an error while The string ent.ered .by StrToByte(string)
running. must be a decimal integer.
60103 StrToByte parameter error RL e.ncounters an error while The string entered by SfchoByte(strmg,
running. \Okt) must be an octal integer.
60104 StrToByte parameter error RL e.ncounters an error while Thle string entere{i by S.trToByte(strlng,
running. \Bin) must be a binary integer.
RL encounters an error while The string entered by StrToByte(string
60105 StrToB t : ’
rioByte parameter error running. \Char) must be ASCII characters.
60106 The result of StrToByte RL encounters an error while The string data entered by
overflows. running. StrToByte(string HEX) overflows.
60107 The result of StrToByte RL encounters an error while The string data entered by
overflows. running. StrToByte(string DEC) overflows.
60108 The result of StrToByte RL encounters an error while The string data entered by
overflows. running. StrToByte(string OKT) overflows.
60109 The result of StrToByte RL encounters an error while The string data entered by
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overflows. running. StrToByte(string BIN) overflows.
60110 The result of StrToByte RL encounters an error while The string data entered by
overflows. running. StrToByte(string CHAR) overflows.
60111 The range of the StrPart string RL encounters an error while The range of the StrPart string exceeds
exceeds the limit. running. the limit.
60112 The StrMatch parameter is too RL encounters an error while The StrMatch parameter is too large to
large to find. running. find.
The value range of BitPos . .
g. RL encounters an error while The value range of BitPos parameter of
60113 parameter of BitCheck . . . : e
. . . running. BitCheck instruction exceeds the limit.
instruction exceeds the limit.
The value range of BitPos . .
g. RL encounters an error while The value range of BitPos parameter of
60114 parameter of BitClear . . : . s
. . . running. BitClear instruction exceeds the limit.
instruction exceeds the limit.
The value range of ShiftSteps . .
g. . p RL encounters an error while The value range of ShiftSteps parameter
60115 parameter of BitLsh instruction . . . . fos
.. running. of BitLsh instruction exceeds the limit.
exceeds the limit.
The value range of ShiftSteps . .
g. . p. RL encounters an error while The value range of ShiftSteps parameter
60116 parameter of BitRsh instruction . . . . e
.. running. of BitRsh instruction exceeds the limit.
exceeds the limit.
The value range of BitPos . .
g. . . RL encounters an error while The value range of BitPos parameter of
60117 parameter of BitSet instruction . . : . o
.. running. BitSet instruction exceeds the limit.
exceeds the limit.
60198 Command failed
60199 Command executed
successfully
60200 An error occurs during Fclnit An error occurs during Fclnit Modify the Fclnit instruction to the
execution. execution. correct instruction parameter.
60201 An error occurs during FcStart An error occurs during FcStart Modify the FcStart instruction to the
execution. execution. correct instruction parameter.
60202 An error occurs during FcPause | An error occurs during FcPause Modify the FcPause instruction to the
execution. execution. correct instruction parameter.
60203 An error occurs during An error occurs during FcRestart Modify the FcRestart instruction to the
FcRestart execution. execution. correct instruction parameter.
60204 An error occurs during FcStop An error occurs during FcStop Modify the FcStop instruction to the
execution. execution. correct instruction parameter.
60205 An error occurs during An error occurs during Modify the ClearFcError instruction to
ClearFcError execution. ClearFcError execution. the correct instruction parameter.
60206 An error occurs during An error occurs during Modify the SetControlType instruction to
SetControlType execution. SetControlType execution. the correct instruction parameter.
60207 An error occurs during An error occurs during Modify the SetIntCtrlStiffVec instruction
SetIntCtrlStiffVec execution. SetIntCtrlStiffVec execution. to the correct instruction parameter.
. . Modify the SetCartCtrlStiffVec
60208 An error occurs during An error occurs during instrufc};ion to the correct instruction
SetCartCtrlStiffVec execution. SetCartCtrlStiffVec execution.
parameter.
60209 An error occurs during An error occurs during Modify the SetCartNSStiff instruction to
SetCartNSStiff execution. SetCartNSStiff execution. the correct instruction parameter.
60210 An error occurs during SetLoad | An error occurs during SetLoad Modify the SetLoad instruction to the
execution. execution. correct instruction parameter.
60211 An error occurs during An error occurs during Modify the StartOverlay instruction to
StartOverlay execution. StartOverlay execution. the correct instruction parameter.
60212 An error occurs during An error occurs during StopOverlay | Modify the StopOverlay instruction to the
StopOverlay execution. execution. correct instruction parameter.
60213 An error occurs during An error occurs during Modify the PauseOverlay instruction to
PauseOverlay execution. PauseOverlay execution. the correct instruction parameter.
60214 An error occurs during An error occurs during Modify the SetSineOverlay instruction to

SetSineOverlay execution.

SetSineOverlay execution.

the correct instruction parameter.
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An error occurs during

An error occurs during

Modify the SetLissajousOverlay

60215 . . o . instruction to the correct instruction
SetLissajousOverlay execution. | SetLissajousOverlay execution.
parameter.
60216 An error occurs during An error occurs during Modify the SetJntTrgDes instruction to
SetJntTrgDes execution. SetJntTrgDes execution. the correct instruction parameter.
60217 An error occurs during An error occurs during Modify the SetCartForceDes instruction
SetCartForceDes execution. SetCartForceDes execution. to the correct instruction parameter.
60218 An error occurs during An error occurs during Modify the RestartOverlay instruction to
RestartOverlay execution. RestartOverlay execution. the correct instruction parameter.
60219 An error occurs during An error occurs during Modify SetSensorUseType to the correct
SetSensorUseType execution. SetSensorUseType execution. parameter.
60220 An error occurs during An error occurs during Modify CalibSensorError to the correct
CalibSensorError execution. CalibSensorError execution. parameter.
60221 An error occurs during An error occurs during Modify the FcCondForce instruction to
FcCondForce execution. FcCondForce execution. the correct instruction parameter.
60222 An error occurs during An error occurs during Modify the FcCondPosBox instruction to
FcCondPosBox execution. FcCondPosBox execution. the correct instruction parameter.
60223 An error occurs during An error occurs during Modify the FcCondTorque instruction to
FcCondTorque execution. FcCondTorque execution. the correct instruction parameter.
. . Modify the FCCondWaitWhil
60224 An error occurs during An error occurs during insotrlllfc};iorfto theO:orreacli instlruection
FCCondWaitWhile execution. FCCondWaitWhile execution.
parameter.
60225 An error occurs during An error occurs during Modify the FcCondOrient instruction to
FcCondOrient execution. FcCondOrient execution. the correct instruction parameter.
60226 An error occurs during An error occurs during Modify the FcCondPosSphere instruction
FcCondPosSphere execution. FcCondPosSphere execution. to the correct instruction parameter.
. . Modify the FcCondPosCylind
60227 An error occurs during An error occurs during insotrlllfc};iorftocthgllorr(;sct }i,nlslzrlfcrtion
FcCondPosCylinder execution. FcCondPosCylinder execution.
parameter.
60228 An error occurs during An error occurs during Modify the FcCondTcpSpeed instruction
FcCondTcpSpeed execution. FcCondTcpSpeed execution. to the correct instruction parameter.
60229 Inverse. klne@atlcs of The C(.)nf error of Cartesian Modify the entered Cartesian coordinates.
CalcJointT failed. coordinates
ReplayPath playback rat RL t hil -
60300 cpraytiatll payback rate CTICOUTITETS an error Whtte ReplayPath playback rate exceeded limit.
exceeded limit. running.
. .. RL t hil . -
60400 RL call hierarchy exceeds limit. encounters af error whtle RL call hierarchy exceeds limit.
running.
Cannot load multiple motion . . . .
60500 tasks Cannot load multiple motion tasks. | Assign only one task as the motion task.
Th d task tb .
60501 Predecessor task error itseehfre ceessor tasic caninot be Modify predecessor tasks to other tasks.
60502 Motion task is not allowed to Motion task is not allowed to set Motion task is not allowed to set
set predecessor task. predecessor task. predecessor task.
The motion instruction cannot The motion instruction cannot hold
. . Modify the instruction for the tool and
60503 hold the workpiece and the tool | the workpiece and the tool at the © .1fy ¢ mstruction for the foot an
. . wobj parameter.
at the same time. same time.
60504 Il_‘nvahd Search instruction input T.he signal type is neither a DI Use the correct DI signal o register.
signal signal nor register
. . . The tool and th kpi .
The Search instruction failed to . © foot and Hie Workplece are Modify parameters and use tools and
60505 . . simultaneously hand-held or . . o
record the point position. workpieces at different positions.
external.
60506 An error occurs in the Search The DI signal does not exist or has | Modify the parameter and use the DI
instruction DI signal. been set as the system input. signal that is not set as the system input.
. . The robot be st d quickl
SearchL \Stop instruction, the © rovot can be s oppe uieey
60507 . only when the speed is less than or | Use a smaller speed parameter.
speed is greater than v100.
equal to v100.
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SearchC \STOP instruction, the

The robot can be stopped quickly

60508 speed is greater than v100. only when the speed is less than or | Use a smaller speed parameter.
equal to v100.
Wrone proeram state. cannot 1. Cannot reach the motion 1. Check the list of point positions; 2.
60509 £ prog ’ instruction point; 2. Move through | Optimize the motion trajectory; 3. Click
perform the next step. . . .
a singular point; PPtoMain.
60510 The RL instruction runs too Tep < 1um/s or ori < 1e-6°/s or jnt | The motion instruction adopts a proper
slowly. <1%; speed parameter.
The d layback path i The d layback path i .
60511 16 drag playback path 13 1¢ drag playback pati 1s Record/use a valid playback path.
missing/does not exist. missing/does not exist.
. . Check whether the drag playback
60512 D layback funct D layback funct . .
rag playback function error rag playback function error function is effective.
60513 HomeSet instruction range Setting the home point angle Modify the angle of the Home point to be
error. exceeds the limit. within the hard limit range of the robot.
. . . T tarting the robot tact th
60514 Saving Home parameter failed. | Robot configuration module error Ty restaring fhe robot ot contact the
manufacturer.
_ . The axi ified by HomeSetAt .
60515 HomeSetAt acquisition failed. © axis speetiied by Homese Modify the parameters of HomeSetAt.
does not exist.
T tarting th bot tact th
60516 The HomeClr instruction failed. | Robot configuration module error fy restarng the robot or confact the
manufacturer.
60517 Wrong number of HomeSet Wrong number of HomeSet Modify the number of parameters to that
parameters parameters of the robot axes.
60518 Wrong number of Hordr Wrong number of Hordr parameters Modify the RL file and transfer the
parameters correct Hordr parameters.
Modify the RL file and transfer th
60519 Hordr parameter value error Hordr parameter value error odify the e and transter the
correct Hordr parameters.
Modify the RL file and transfer th
60520 HordrAt parameter value error HordrAt parameter value error odify the e and transter the
correct Hordr parameters.
GetEndtool Torque tool is not Tlhe tool and the workpiece are Modify the GetEndtoolTorque in.stmction
60521 . . . simultaneously hand-held or and transfer the correct tool, wobj
compatible with the workpiece.
external. parameter.
. Modify the GetEndtoolT instructi
GetEndtoolTorque end Undefined end coordinate system odify the GetEndioolTorque instruction
60522 i and transfer the correct type parameter of
coordinate system type error type .
coordinate systems: 0-2.
AccSet parameter exceeds the AccSet acceleration and jerk are . . .
60523 o . Modify the AccSet instruct ter.
limit range of 30% ~ 100%. limited to 30% ~ 100%. odify the AccSet instruction parameter
60524 Quaternion parameter error The s1.1m of squares of quaternions Modify the corresponding quaternions to
of variables should be equal to 1. correct value.
. Modify the OpenD rt to th t
60525 OpenDev port error Auvailable ports [0, 65535] Va;)uelfy ¢ Vpentiev port to the correc
Startir.lg Program failed due to .Stallrting program failed due to robot | Fix RL-Language error or logic error:
60526 robot is in error state. Please is in error state. Please check .
2.PPtoMain and restart program
check recently error record. recently error record.
60527 Trigger instruction parameter The trigdata set by TrigVar Create the target var to modify and set
error instruction does not exist the trigdata with TrigVar instruction.
The DO/GO/regist iable set b . .
Trigger instruction parameter tri edata does rlfftl Se eirs:acr)lrathz (S)e yt Create the output signal (or a writable
Xist; utpu . . . .
60528 g8 P 1ecate S .tp register) and set it with TriglO/TrigReg
error signal is not set; or the register is . .
. nstruction.
not writable
1. The robot is running and cannot . . .
. Wait for th ter funct d
Failed to start RL program. The | be started repeatedly; 2. The RL ait for e.regls er lunction coce
60529 . o "sta_robot_is_busy" to turn to 0 before
robot is busy. file is being parsed and cannot be - - .
sending the start instruction
started.
The input userframe is duplicated Please check the userframe list and make
60530 Userframe's name is duplicated | by exist userframe, this userframe sure which frame is needed and delete the

may work incorrectly

wrong frame
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1. Tray name or workpiece No.
Error. 2. Failed to obtain data from

1. Check whether the parameter input in

60531 Tray data update failed tray module. 3. Tray variable value the "TrayUpdate" function is incorrect. 2.
Contact after-sale.
update
60532 Failed to obtain workpiece 1.Tray name error. 2. Failed to 1. Check if tray name error occurs. 2.
quantity of tray obtain data from tray module. Contact after-sale.
1. The stacking name or workpiece
number is wrong or the layer
60533 Failed to update palletizing data num.ber is wrong. 2. Failed. tf) ?heck Whethe: the p'flranllet.er input in the
obtain data from the palletizing PalletUpdate" function is incorrect
module. 3. Stack variable value
update failed.
Failed to get th ber of .
arec fo get the nuber o . Check the "PalletLayerCount" function
60534 palletizing layers, the name $arg | Wrong palletizing name .
. input parameter
does not exist
60535 Failed to get artifact quantity Wrong palletizing name or layer Pleas.e ch.eck the "PalletWobjCount"
number function input arguments
60536 There is no pers value in There is no pers value in database, There is no pers value in database, using
database, using default value using default value default value
Tool or wobj load error, possible
reasons: 1. Tool or tool load has
. . terni ter; 2. . .
60537 Invalid tool or wobj or &r(())tzljgo?:sergzz dpzzrfl'reaze has Edit and update related tools or wobjs or
userframe . userframes
wrong quaternion parameter; 3.
Wobj failed to relate userframe,
need to re-edit wobj.
60538 Movement trajectory param is Movement trajectory param is error Please reset the correct motion
error parameters.
1. Check whether the laser welding
process parameter table is created. 2.
. . Failed to obtain laser welding Check whether the corresponding
Failed to obtain parameters . . .
60600 . . configuration parameters. parameters in the laser welding process
during laser welding .
Procedure parameter table are correct. 3. An internal
laser welding error occurs. Contact the
manufacturer
1. Check the laser welding port
60601 Laser welding setup parameters | Error in laser welding setup configuration to confirm whether the
failed parameters register or IO configuration of the error
signal is wrong
After the laser welding single After a single step of laser welding, After a single step_ of laser wc?lding, itis
step, please perform the o not allowed to switch to continue
60602 . . the switch is not allowed to . .
PPToMain operation first before . . running, please perform PPToMain
o . continue running ;
continuing the operation operation first
60603 Laser welding does not support | Laser welding does not support Laser welding does not support running
running from the cursor running from the cursor from the cursor
60604 The laser welding process file The laser welding process file does | Please check that the process file in the
does not exist not exist laser welding instruction has been created
Th t ing t t point .
) . .e c.urren m oving targe pO.l " 1. Check the target point of the error
The current moving target point | coincides with the laser welding . .
. . . . motion command so that the target point
60605 coincides with the laser welding | start or end point, and the laser . .
. S . does not coincide with the current robot
start or end point welding timing cannot be triggered .
position
normally
The laser welding function is . . . 1.Turn on the laser welding function
The 1 lding funct tch . .
60606 turned off, do not use the laser s fffaser welding funchion switc switch 2.Delete the laser welding
welding command instruction
60607 Unable to resp(.)nd to exterrllal There is an error alarm in the Manually clear the alarm before starting
program start signal, there is current controller
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currently an error alarm in the
controller, which needs to be
manually cleared before starting

Failed to switch project through

1.Switch to non-existent projects,

1.Switch existing projects, 2.Stop the

60608 . . 2.There are non semi static tasks running task before proceeding with
socket instruction . . oo
running project switching
Successfully switched project . . . .
60609 . . Successfully switched project Successfully switched project
through socket instruction
Currently, there are registers or .
. Currently, there are registers or .
system 1O with program pause . Reset the registers and system 10 bound
60610 . system IO with program pause . .
function do not reset and do not . with program pause function
function do not reset
allow program startup
60611 Rot'>ot is saving diagnose data, Robot is saving diagnose data, can't Wait 10s and restart again
can't start run program start run program
The tool-wobj configured in the
Confi tool and wobj ight f the teach
on 1.gure .0 O} and wobj are Upper nig 1t comet OF the teac Correctly configure the rob-hold tool or
60612 conflict, using the last correct pendant (HMI) cannot be calculated . . .
. rob-hold wobj to avoid conflicts
configuration by the robot. They are both rob-
hold or not rob-hold
The tool-wobj configured in the
. upper right corner of the teach
Configure tool and wobj are Correctly configure the rob-hold tool or
60613 . pendant (HMI) cannot be calculated . . .
conflict and robot cannot move rob-hold wobj to avoid conflicts
by the robot. They are both rob-
hold or not rob-hold
Joint ition limitation i . .. e .. ..
60614 ot posttion AMITtion 18 Joint position limitation is disabled | Enable joint position limitation
disabled, can't start run program
60615 Soft shutdown is triggered, can't Soft shutdown is triggered It is not suggested to start program at this
start run program state
The command execution fails due
60700 Command execution of Jodell to the abnormal communication Check the hardware connection and retry
device failed between the terminal and the Jodell | the execution
device
The command execution fails due
60701 Command execution of RM to the abnormal communication Check the hardware connection and retry
device failed between the terminal and the RM the execution
device
. . Failure t t the fourth axi i
Command execution failure for a 1.1re ° me.e ¢ 01_1_ axis Please check if the current angle of the
60702 . . locking opening conditions .
opening fourth axis lock . . . fourth axis is 0 ° or 180 °©
resulting in opening failure
. . Failure to meet the fourth axis
Command execution failure for . . . .
60703 . . locking closing conditions resulting
closing fourth axis lock . - .
in closing failure
. . Failed t SingAreaWrist d .
Command execution failure for aredto oPen ng rea.l ristcue Please check whether the openning
60704 . . . to not meeting the opening .\
opening SingAreaWrist " conditions are met
conditions
. . Failed to close SingAreaWrist d
Command execution failure for aedroc f)se ng re.a ristdue
60705 i ) ) to not meeting the closing
closing SingAreaWrist -
conditions
. . Failed t SingArealointW: .
Command execution failure for atled fo open .1ng re OH? & Please check whether the openning
60706 . . . due to not meeting the opening ..
opening SingArealointWay .. conditions are met
conditions
. . Failed to close SingAreaJointW
Command execution failure for ared o close . fmgAred 01.n 2y
60707 i ) ) due to not meeting the closing
closing SingAreaJointWay .
conditions
Robots that t in standard Robots that t in standard si . .
.o o§ at are no. in standar . 9 ots tha are. notins an. ar §1x Do not use the SingAreaLockAxisd
60708 six axis configuration or CR six | axis configuration or CR six axis

axis configuration are not

configuration are not allowed to use

command or replace the robot
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allowed to use the
SingAreal.ockAxis4 command

the SingArealLockAxis4 command

Robots that are not in standard
six axis configuration or CR,

Robots that are not in standard six
axis configuration or CR, ER six

Do not use the SingAreaWrist command

60709 ER six axis configuration are . .
axis configuration are not allowed or replace the robot
not allowed to use the . .
. . to use the SingAreaWrist command
SingAreaWrist command
Robots with non-standard six Robots with non-standard six axis
60710 axis configurations are not configurations are not allowed to Do not use the SingAreaJointWay
allowed to use the use the SingAreaJointWay command or replace the robot
SingAreaJointWay command command
The SingArealLockAxis4 . . . .
© S8 .rea OCRAXIS . The SingArealLockAxis4 command | Move the SingArealLockAxis4 command
60711 command is not allowed innon | . . . .
. is not allowed in non motion tasks to a motion task
motion tasks
60712 The SingAreaWrist command is | The SingAreaWrist command is not | Move the SingAreaWrist command to a
not allowed in non motion tasks | allowed in non motion tasks motion task
The SingArealointWay . . . .
. ) The SingAreaJointWay command Move the SingArealointWay command
60713 command is not allowed innon | . . . .
. is not allowed in non motion tasks to a motion task
motion tasks
. 1.E top planni
Unable to resume continuous . fCIEENCY sT0p praiiing
operation. a special emeraenc timeout, controller anomaly;
60714 P > & 5p creency 2.Emergency stop or collision PPToMain and restart
stop or collision detection has . .
detection occurred during the
occurred .
process of returning to the path
60715 Device initialization execution Check init success Init successful, motion control can be
sucessful performed
60716 Device initialization execution Hardware model mismatch or Check the connection or if the tool model
failed incorrect connection matches
The command execution fails due
60717 Command execution of Dh to the abnormal communication Check the hardware connection and retry
device failed between the terminal and the Dh the execution
device
60800 Unsupported move types The conveyor wobj only supports Change to MoveL or MoveC
U v Vi v
PP P MoveL and MoveC motion types g
C belt, rail, and . .. . .
ogYeyor et ratl, an Conveyor belt, rail, and positioner Use pptoline or jog instead of backward
60801 positioner do not support do not support backward ste ste
u W . .
backward step. PP P P
The current controller state does | The current controller state does . .
60802 . I Try pptoline to reset advance pointer
not allow mode switching. not allow mode switching.
60803 Task is not a motion task, can Task is not a motion task, can not Choose a motion task for debug in RL
not stepback stepback editor
60804 Task was finished, can not Task was finished, can not stepback Try pptomain or pptoline instead of
stepback stepback
Task was finished or the task Task was finished or the task
60805 pointer was in the status that pointer was in the status that can't Try pptomain or pptoline to debug
can't change work mode change work mode
60306 Traj ectory first command failed | Trajectory first command failed in Try reset teaching point position
in stepback mode stepback mode
60807 Trajectory move failed in Movement command's arguments 1.Try reset teaching point position
stepback mode was invalid 2.Check RL program's input or logic
The tool and wobj cannot be both
60900 Unsupported tool or wobj handheld or external at the same
time
1.Ab 1 icati
bet Z:;Tl?e :z;n::;nlfjbfg 1.Check the hardware connection and
. e W . .
60901 Robotiq 2F_85 Init failed . .. Hd execute it again;2.Enter the correct ID
- device resulted in instruction d ) .
execution failure;2. Robotiq and exccute again
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device ID Error

60902 Robotiq 2F 85 Get status failed
. . Conditi t met, t threshold
61000 Torque threshold setting failed ONCIHOn notmet, forque Hresio
setting failed
Collision detection not enabled, | Collision detection not enabled,
61001 MotionSup On command MotionSup On command cannot be | Enable collision detection
cannot be used used
61002 Error getting envelope Incorrect getting of envelope
information information
Obtaining the nickn: f th
61003 aming fe fickname ot the Function stack number error Please enter the correct number number
pallets failed
61004 Failed to trl_gger interrupt. Task Task does not exist.
does not exist.
Failed to tri int t. N .
aried fo trigeer i er.rup on Non sports tasks do not trigger . . .
61005 sports tasks do not trigger . Please set interrupts in the exercise task.
. nterrupts.
interrupts.
Failed to tri int t. Th . . .
a _e O trigser mietrup ere There are interrupts that have been | Please trigger another interrupt after one
61006 are interrupts that have been . . .
. triggered but not executed. interrupt is completed
triggered but not executed.
Failed to trigger interrupt. . . . . .
. Single step mode, \DEBUG option | If you want to trigger an interrupt in
Single step mode, \DEBUG .. . .
61007 . . not selected, this interrupt will not | single step mode, please select the
option not selected, this . .
. . . trigger. \DEBUG option.
interrupt will not trigger.
Failed to tri int t, i . If t to tri int t i
ai e. o trigger interrupt, in Continuous mode - paused state, you want to trigger an interrupt in .
61008 continuous mode pause state, . . : pause mode, select the \ \ DEBUG option
. . . the interrupt is not triggered.. ) :
the interrupt is not triggered. and switch to single step mode
Failed to tri int t. Task . . .. .
. arle (.) rlgg.er 1 nretrup .as Task is resetting, this interrupt will
61009 is resetting, this interrupt will .
. not trigger.
not trigger.
Failed to tri int t. Task . . . . .
. are O. rlgg erim ermp. as Task is executing interrupt, this Please trigger another interrupt after one
61010 is executing interrupt, this . . . . :
. - . interrupt will not trigger. interrupt is completed
interrupt will not trigger.
61011 Failed to trigger interrupt. The The interrupt function does not Please check if the interrupt function
interrupt function does not exist. | exist. exists.
Fail i i .
61012 ailed to trigger H,lte@pt Interpreter coroutine is full.
Interpreter coroutine is full.
Failed to trigger interrupt. . . .
. . Pl t t td task
61013 Please trigger an interrupt Task runs to the endproc. case trSger atl Itelrupt curing fas
. . execution.
during task execution.
Failed to trigger interrup.
Int t is turned off, note: if . . .
61014 fterrupt s turmed off, nofe: 1 Interrupt closed by IDisable Please trigger the interrupt after IEable
triggered once, it should not
respond.
An instruction that is not . . .
s An instruction that is not allowed to . .
allowed to be executed within . . Do not execute instructions that are not
61015 . . be executed within the interrupt e .
the interrupt function has been . allowed within interrupt functions
function has been executed
executed
61016 Satisfy waituntil during Satisfy waituntil during
interruption. interruption.
61017 Trigger interrupt failed
The program changes in the HMI
. it t b hronized to th . .
The program failed to start due ave not been syne .romze o the Please click pptomain or perform a reload
. . : controller, and starting the program . .
61018 to not being synchronized with operation via the teach pendant before

the controller.

via system IO, register function
code, or external communication is
prohibited.

executing the program startup operation.
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Inconsistent tool usage caused

The tool configuration used in the
project was changed, but the recipe

Update the recipe to match the tool used

61019 th ipe to fail duri . . .
¢ rec.lpe o fart during file was not synchronized and in the project, and then rerun the program
execution
updated
o ) This model does not currently
Vibration suppression command o .
61020 . . support the vibration suppression
execution failed .
function
Execution of motion command PathRecStart has been executed and | Cannot execute unrecorded motion
61030 . path recording has been enabled. commands between PathRecStart and
failed . .
This instruction cannot be recorded | PathRecStop
61031 Record. path .related instruction
execution failed
1. The stacking name or workpiece
ber i the 1 . .
Eﬁzbz 1: z;zﬁg 02r F:ilael(}ilet:) Check whether the parameter input in the
61032 Failed to update palletizing data ) & o .. "PalletUpdateByUniversal" function is
obtain data from the palletizing incorrect
module. 3. Stack variable value
update failed.
Failed to get the number of Check the
61033 palletizing layers, the name $arg | Wrong palletizing name "PalletLayerCountByUniversal" function
does not exist input parameter
Wrong palletizing name or layer Please check the
61034 Failed to get artifact quantity numbfrp J 4 "PalletWobjCountByUniversal" function
input arguments
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