Software version : V3.3.0
Document version : V3.3.0
Original instructions(English)

User manual(V3.3.0)

M0609 | M0617 | M1013 | M1509 | H2017 |
H2515

DOOSAN

© 2025 Doosan Robotics Inc.



Table of Contents

1

1.1
1.2

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.7.1
2.7.2
2.7.3
2.7.4
2.8
2.8.1
2.8.2
2.8.3
2.8.4
2.9
2.9.1
2.9.2
2.9.3
2.9.4
2.10
2.10.1
2.10.2
2.10.3

Preface lo'o'o-o-o-o-o-o-o-o-o-o-o-o-o-o-o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o.o..................o7

(0] 0}V 4 11 1 | R

Open Source Software License Information (0SS)....ccceeeereececeececeececeececsocecsaces T

PART 1. Safety Manual.....ccccciuiiiinceiacnceienncncececacrcesecscsececscsssecececse 8

Manual Indication ConNVentionS....ccccccciireiirnicrnniirninrnsnseccrsesssnsssesssessssssses 8
Safety SYMDBOIS...cccciuiiiiiiiiiiiiiiiiitiitintiiieiitintiteicteitteitectessesssessacssnssesnes 8
General INSErUCtIONS ...cccciruiieeiirniinninrnniirnnnnnisnsesrsesssncsssnsssessssssssnssssesssnnss 9
Precautions for US@......ccccereuiireiinncrnniirnnnnnicrsnsssnsssnsrsesssnssssssssssssnssssnssss 11
Product USQBe ...ccceuuiiuiriniruiininnniincteiseeniaccressnnssccrassnsssecsasssnssssssasssssssssses 12
RiSK ASSESSMENT ..cuuireuiirniirnniirainsnicrseisrssnsecrsesssscsssnssrsesssssssssssssssssnssssnssss 13
Robot Mode and State .......ccceuieiuiinirniiiniiniininiiieciecnneinecteccsesssecrassnssecnes 14
MaNUAl MOAE cccuuuiriiuniiiriinniinienniienienuieetennieseenssisseenssssssenssssssanssssssasssssssanssssssanssssssaness 14
AULOMALIC MOE..ccuuueeuiiiiirieieennnnniiiiieietrennuiiiiiiseeeeeensssssissssseressssssssssssssssssssssssssssssssssnns 15
Other MOAE ....coivuuuiiiiinnniiiiinnniiniinniiiniieniinieeneiieteenssestesnsssssessssssssssssssssssssssssssssssssnsssnss 15
Status and Flange LED Color for EaCh MOd@.....ccuceruirecineciaeniaccracroscsnccssscsesssessacssncssssses 15
Product Warranty and Responsibility .....cccccecrceecncecncecececaececacsceocaonee 19
SCOPE Of WArFANtY ..cuceecieiiecienienieneecieseeciessestessesssssesssssssssssssssssssssssssssssssssssasssssasssssassans 19
Restrictions and EXceptions of Warranty......ccceeeeeeieeniencrecssicssscssscsncssccsscssscssscsssssssssscss 19
TrANSTEN cevuuuiiriinniiriiuniitttntietienueiettennesestensssestenssssssenssssssenssssssesssssssenssssssanssssssanssssssans 20
CONtACT .. e i ciiciiriiiiitictectecteicetietteettetatetteetaetttttattenttanctenctasctnsetncsnscanssanesanssanans 20
Safety FUNCHION ...cuiiiiiiiiiiiiineieeiecenceecaceecsecscscscsecsesssssssssssssssssssssssssaes 20
Safety-rated Stop SUDFUNCHION. . ..ccciieuiiiiieiinicinectiiceniteestensioncioncssscssscssscssssssssascssscssscsns 21
Safety-Rated StOP FUNCHION ....ciuiiiuiieniieniiaciactnecssccssstesstesstonssoncssscssscssscssssssssasssssssssssns 24
Safety-Rated Monitoring FUNCLION......ccccceirueicrenccinninirnescraessrasscressssssssssnescssssssansssanesssnes 26
Safety-Rated I/0 ..cccvuiiuiieiieiieniecieniecieneesiessestessestessesssssssssssssssssssssssssssssssssssssssssssssssassans 28
Safety FUNCtion Settings .....ccccvverriireiiienincieniaesreccreniacreccsessaecreccsesssscsecanses 29
RODOT LIMItS.cceeeeeeuunnnniiiieereernnnnniiiieereerannnnnisiseeceeeasnssssssssssseesssssssssssssssssssssssssssssssssasens 31
Safety SIZNALI/O .ccucieriiirriireeciranioierescrsssraescrasssssssstssessssssssasssssssssssssssassssassssarssssnesssnes 33
Safety StOP MOUES ..cucverieireiieriecieceenieseesressestessesrsssssrsssssssssssssssssssssssssssssssssssssssasssssassans 37

-2- User manual(V3.3.0)



2.10.4 NUAZE SEtHING.ccuurireiiruniirnniirnninirmnireecsrsniciencssrssssrasscrssssssssssssesssssssssssssssessssssssasssssssssss 39
2.10.5 SPACE LIMIT ceveiiuiiniinniienniennionciancesicssicssscssssasssscssssssssssssssssssssssssssscssssssssssssssssassssssssssses 39
2.10.6 7 ¢ 3 R 40

2,11 Other Safety MEASUIES ....cccccveireiririncncaecnecscsecscscscsecsecsecsecscsocsecsecsecses 40
2.12 Validity and Responsibility ....ccccceiiieiincinciecieciecieciecnecsecnecsessecsecsecsecsecsecsense 41

2.13 Disclaimer ©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 41

2.14 Declaration and CertifiCation .cccccceeeeeeececececcererercececececeseserercscesececncesesoscscese 42

2.14.1 Europe Declaration of Incorporation (Original).......cccecreeerenicienccrnnecirnescraecsrnncrenecssnssses 42
2.14.2 Europe Machinery Directive Attestation of Conformity.......ccccceecerreecirnencreeccrnnccieneccnnennn 44
2.14.3 Europe EMC Directive Attestation of CONformity....ccccceeceriieecinecincrnccencceeciencieciocescssncns 50
2.14.4 U.S. NRTL Certification (U.S., CANADA) ....cceeereecracroncrsscanscsnssscsssccsssssssssssssssssssssssssscssssns 57
2.14.5 Functional Safety Certification .......ccceeieuiieecieenieciencinicnnicanscanscacsnccssccssccssscsssssssssnsssncns 62
2.14.6 Voluntary Safety Confirmation Declaration (KCS) ..c.cccceueceecieecienniancioncesscesscssscasscsnssancsnees 65

2.15 Stop Distance and StOP TiMe ...cucerencecrececrnceccececcecececscecsscecsscessscossscessscasses 12

2.15.1 Measurement Methods and CoNditions ......cceieeeecirrnniciiinnicniinnicsrennicereeneicsnesnesenesnnens 72
2.15.2 M1013 STOP CAt@BOIY .eeureurenrerarararasasssasssssssscssssscssssssssssesssssssssssssssssssssssssssssssass 75
2.15.3 MOG09 STOP CAtEBOIY .eeureurenreerararararasssssssssssscsssssssssssssssssssssssssssssssssssssssssssssssssass 79
2.15.4 MOG 17 STOP CAt@EOIY .eeureurenrenrerararasasssssssscsssscssssscsssssssssssssssssssssssssssssssssssssssssssase 82
2.15.5 M1509 STOP CAt@BOIY .ceureurenreerererarasasssasssscsssscsssscssssscsssssssssssssssssssssssssssssssssssssass 86
2.15.6 H2017 STOP Cat@BOrY..ceiereierereiracnnrassisssssssssscssssscssssssssssssssssssssssssssssssssssssssssssass 89
2.15.7 L P2 BT T o 0 1 = - 93

2.16 Upper/Lower Threshold Range and Default Value of Safety Parameters ........ 96

2.16.1 M1509 ...cuiiniieiieniiniceniienceeneeancranctancteteacsescsascsesceescesscssssssssssssascsasssasssssssnssanssanssnsssases 96
2.16.2 MI0L3 .. ceieniieiieienicenieenctenceancrancrascensceasescsescsesceescesscsssssssssssasssasssasssasssnssanssanssasssnses 97
2.16.3 MOGB LT ..ceeeeienieniienienicenieencennctencrencrasstasceasencsescsesseescesscsssssssssscsascsasesasssssssnssanssasssassansens 98
2.16.4 MOGO0D ....cceieninnieniiinieenitenctnneraectecttecteectenctenceescenssescascsascsascsassssssesssesssassansesnsssnsssnssanes 100
2.16.5 H2515 i ciieicteettctnttetteettectenttenceenceascensancsasesascsasssassanssanssassanscsnscsnsssnssanes 101
2.16.6 H2007 ceenieniieiinicinieenitanctnncraectettecteectenctenceescenssensancsascsascsasssassesssesssasssnscsnsesnsssnssanns 102

2.17 Potential RiSkS ©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000 103

3  PART 2. Starting Up the Robot......cccccivininininincnincinccaccaceceeees 104

3.1 JOUrNEY MAP .ccerecerreccrsescssescssescssescssescssescssessssessssessssessssessssessssessssessssesses 104
3.1.1 Step 1. RoObot INStallation ...ccccceuiieniiennincinecrnccenciensienciancssncssscssscssssssssssssssssssssssssssancss 104
3.1.2 Step 2. Tool Installation and 1/0 TeStiNg......ccccceeeciruercreeccrnrsirrescrssssranscrssssssssssssessssssssas 105

-3- User manual(V3.3.0)



3.2 Step 1. Robot Installation ......ccccccecececiececiececeececeececcececsncecsecececscscsscecsscess 106

3.2.1 REMOVE PACKING «.cvverirneirencrenininnnireeisraniciencsssssssrasssrssssssssssssssssssssssssssssssssssssssssssnssss 106
3.2.2 Connect cable to the cONtroller......ccccceeuiiieuiirieniiieiiiiniiituiniuinieiiieieiteiieeeistaeicesencees 106
3.2.3 Secure the robot base .....ccceeueieieniiiiuiiiiniitiiiiteiniiiiiitiietiitaieteeietseiittecsssssssssssssssees 107
3.2.4 Connect controller to robot ......ccciiiuiiiuiiiiiiitiiiiiiiiiiiittiiniiieteinieiiitieteisteeieeseeees 108
3.2.5 Connect power to CONtIOILEr .....cvuieeiieireireciecieneecreseestessestessestessesssssesssssssssssassssssssassasss 108
3.2.6 POSItion CONtIOller....cccvuuiiiiiinniiniinniiintiniiintnniientiniiettnneiisnesnesssessessnssnsssssssssssssssnens 109
3.2.7 POWeEr-UP CONLIOILEr ... cuiuiuieinieiinieiiaetecatecactscactsscastsscasssssasssssasssssssssssasssssasssssanss 110
3.2.8 Disengage emergency Stop BUttoN .......cccceereecirniirneicreecsraniciencssressraescreecsssssssssesssnness 111
3.2.9 Disengage Packaging POS@...cccuciruecereecsranscrencsssssssrasscrsssssssssssssssssssssssssssssssssssssnssssnssss 112
3.2.10 SEIVO Off crveueiiiiiiniiiiinniiniinniiiiioneiienioneiierisseisntssessssssssssssssssssssssssssssssssssssssssssssssnsss 114

3.3 Step 2. Tool Installation and 1/0 Testing.....ccccceeevecrnccrecrrecreccsecenecsocsecssecses 114

3.3.1 T3 1L X R 114
3.3.2 TUrn system POWEY Off ...cuuiieciiicinccinninncieeciensionsisncrsncssscssscssssssssncssssssssssssssssssssssssssssss 115
3.3.3 CONNECE WIFES..iieeueiiireneiierinnnicsrnsneiierrsneiisrtsnessrrsseessssssssssssssssssssssssssssssssssssssssssssssnses 116
3.3.4 TUrN SYStEM POWEY ON . curererererereresesecesesesassssssssssssssssssssssssesesesssessssssssssssssssssssssssssasssese 117
3.3.5 Test controller and flange 1/0......ivueiireecirnniiienccinnniraencreessrsnisressssssssrassssssssssssssssssssnes 117

4 PART 3. Installation Manual ......ccccceeeeierereerereereecescesessescesessescssesses 119

4.1 Product INtroduction .....cccccceeiincrncinecineciecinesiacreccnescsecsescsesssecsesssssssscseces 119
4.1.1 ComMPONENt CRECK...cctuiieiieiieirerieneententesressestessssrsssestsssssssssssssssssssssssssssssssssssssssssssssanss 119
4.1.2 Names and FUNCHIONS .ccuuuiiiiinniiiinineiiennnniiintiniisnrsneiesersneissssssesssssssssssssssssssssssssssssssees 120
4.1.3 System ConfigUration .....cccceeceirenicienccinnsirnescreessrasssrenesssssssrassssssssssssssssessssssssassssssssses 124
4.1.4 Product Specifications, GENEIal ....cccieeeieeriecrancesicenscansracsacssocssscsssssssssssssscssscsssssssssnss 125
4.1.5 RODOt SPECIfiCAtiONS cuuuieriiuniiuicrniceniienniensiencrancssscssscssssssssascssscsssssssssssssssssscssscssssssssnnss 126
4.1.6 Nameplates and Labels ....c.ccccccueieiincieiciciencaeiencacieicactencactsncacssscacssscssssscasssssssssssssssssanss 143
4.2 13 ES3 & 1 L 1o P I: 1.
4.2.1 Installation ENVIrONMENt.....cccciiiirimiiinniniicnnnneiisnnsneissetsneissnsssessnsssesssssssssssssssssssssnens 145
4.2.2 Hardware Installation .......cccccieeerinniinnniniiininniinnnnniisnnnniisnenneissnsssesssnssnesssssssessssssnees 147
4.2.3 Power On/Off Controller SWItCh ....ccceeeiieceeeeieneieicnececcaetecaccecaccecascescascescascescascascases 157
4.2.4 Cautions during Installation .......ccccieeeerrecirnicreeciranicierescrsssraescrssssssssssssessssssssasssssssssns 158
4.3 (111 01 ¢ - 1ol - SRR | -1 |
4.3.1 Flange 1/ uuieccreiirencsnnesccsnccrncssscssesssesssessasssssssssssssssssssssssssssssssssssssssssssssssssssssnssssssssss 160
4.3.2 CoNtroller 1/O CoONNECEION ... cuceeieeieeeeeceecreceecrecencrecencreccncsscsncssssscsssssssassssssssnsssssnssnscnses 167
4.3.3 NetWOrk CONNECLION ..ccvvueiiiiinuiiiiiineiinintniiennmneiisnnsneissntsnessssssesssssssesssnssssssssssssssssssnens 185

_4- User manual(V3.3.0)



4.4 TransPortation ....cccccceeeeieicececcececcecececececsececsececsscessscassscsssscsssssssssssssssssse 192

4.4.1 Caution during Transportation .......ccccceecereueccreecirnniciencsereesiraescrsessssssssssessssssssasscsssssses 192
4.4.2 Package SPecitiCationsS.....ccccreurirucireeniranicienciinnsiraeccraessrsnssrssessssssssasssrssssssssssssesssnsess 192
4.4.3 Pose for RObot Transportation......cccccceeiecienciencenncenicansrasssccssccssssssssssssssssscssscssscsnssanes 193
4.5 MaiNteNANCE...ccccreuiirinirrnininiirtnistainsncnsnisrsesssncsnsesssssssssssssnssssssssssssnscsses 194
4.6 Disposal and ENVIironmeNnt .......cccceceececeececeececsececsececsececsscassscesssssssscsssscseses 194
4.7 Annex. System Specification.....cccccereiieireciecieciecieciecrecsecsecsessecsessessessecsecses 195
4.7.1 ManiPULAtor ..u.cieiiieiieniieiinictneciseteestesstesstocssscssscssscssssssssssssssssssssssssssssssssssssssssssansssnss 195
4.7.2 CONTIOEY eeuuiiiiinnniiiiirnniiiiteneiiiiieneiietteneiietteneeiertenssiestenssssssensessssensssssssssssssssnnssssssnnsns 202
4.7.3 Teach pendant.....ccccciiiecieiiecieiiecieieeciesceciessectessestsssesssssssssssssssssssssssssssssssssssssssssssssssns 204
4.8 ANNEeX. DC CoNtroller....cccceuuceureniinnceninnniincenisnectacceniseecsacseesssecsasssnssncsnces 205
4.8.1 DC CONLIOIEr (CS-12P) cuceucerrencenrenceecencaccencascascassascassascassascassassassascassassassascassassassassasse 205
4.9 Annex. H-Series Handling GUIde ......cccceveernirnccnenraccreccaecsaccsescsecsacsnsssecsees 213
4.9.1 QUICK GUIE . cuucrueieeeieenienniancrencssscasscsnsssesssesssscsssssssssssssssssscssssssssssssssssssssssssssssssssssssssss 214

4.10 Annex. Doosan Robot Allowable TOrque.....cccccceeceececececececrccececececscsccecececeess 218
4.10.1 Doosan Robot Allowable TOrque .....ccccccecieiceeiecaciacaeiencactescacisscacssscacssscasssscssssssasssssasss 218

4,11 Annex. IP Protection Cube module Installation.....ccccceeeecrerercecerececececereneees 219

5 PART 4. Overview of User ManUal....cccceeeeeeerrereerescerescescesessescssesses 220

5.1 Power on/off the system.....cccccciiiiieiiiiniiiieniciecieienncestecacsecsesessesesssessecesns 220
5.1.1 When using the teach pendant .......ccccevecirunicinnccinenirnencreessranisrescssssssrassssssssssssssssesssnes 220
5.2 Overview of Program's Screen Layout ......cccccveeenecreccreccnccreccsessaecsecsescancses 222
5.2.1 OVerview Of HOME SCre@N......cieeeeeeennmnniiiiieeetennnnnniiiiisseeeesnsssssssssssssssssssssssssssssssssssssses 224
5.2.2 Getting to know the header ........cccivuiirnnirneniieeciinnicienescrnsiraescrssssssssssssessssssssasssssssssns 225
5.2.3 OVErVIEW Of FOOTEN .ovvereuunnnnuiienierennnunniiieeneeeennnnniiiisseeteesnsssssssssssessssssssssssssssssssssssasees 227
5.3 What is @ robot? .....cceeeiiiniirnniirniinninnnnicrnissnsnsecsrsesssssssssssessssssssnssssesses 228
5.3.1 Functional Limits of each RObOt Series .......cccceerreruuunniiiiiierinrnnnnniiiieeeeeennnnniciieeseeeennnes 228
5.3.2 Overview of SINGUIAKItY c.cuecirecirniiienccinnenirnencreessrarssteresssssssrasssrsssssssssssssssssssssassssssssses 231
5.3.3 OVerview Of EULEr ANGLE ....cvveirneiinnccinrnirnescraessrsssstesessssssssasssssssssssssssssssssssssasssssssssns 233
5.4 OVErvieW Of SEIVO ON..c..ceeuireeirrncrnensracsssncrsesssscssssssssssssssssssssssssssssssnssns 238
5.5 Backdrive MOdULE ....cccireeiirniiiniirniinninneccnneisrnsssnsrsessssesssnsssnsssssssnssses 238
5.6 RECOVErY MOAULE ...cucvuieireiniieincnececrecseresscessecessecassecsssecsssecsssessssessssessesesse 240
5.6.1 Using Software ReCOVEry MOde ......ccceueeirnncienceenesirnescransssasssresesssssssrassssssssssnssssnesssnssss 241

-5- User manual(V3.3.0)



5.6.2 USING PaCk/UNPACK «..cvueiireeirnnninnnireensraniciencsssssssrnescsssssssssssssessssssssasssssssssssssssnesssnssss 243

5.7 Robot Parameters Module ......cccceeuieniinnceniinncinneniennctecsencenctenceeceaccencceeees 244
5.7.1 RODOT SEtHINGS . cuucirueiirueiireeiirnnininnnireesiraniciencsssssssraessrsessrsssssssesssssssssssssssssssssssssesssnssss 246
5.7.2 TOOL SEtEINGS ceuviruerireeiirnniiinnccinnciruencreessrsnssresessssssssssssrsssssssssssssssssssssasssssssssssssssnssssnss 260
5.7.3 Safety SEtHINGS ocvvueeiruiiiruiiirunirniiinnininniniruicreessrssisiescssssssssasssssssssssssssssssssssssasssssssssss 274
5.7.4 Safety Setting REVIEW ....cucireerirueicienccinnniruicreecsrsnisiensssssssrasssrssssssssssssessssssssasssssssssss 309
5.8 Remote Control Module........ccceeuieuiieniinnciniienienceninenieneceecseeceancencssnccancsess 312
5.8.1 DAaShBOard ......ccoieuuiiiiiimniiiiiniiiiieniiiiieniiiiieniieieniitieniettemessseenssssssensssssssnsssssssnens 314
5.8.2 LOE eetureirerenterentrecatecenterensesestesesasessssesassesessesessssessssessssesessssessssessssessssessssssnssssesasses 317
5.8.3 Variable c....uciiiiiiiemmminiiiiiniiinnniniiiiiniieiemmniiiiiestieemmsssiiesstsssssssssssssssssssssssssssssssses 318
5.9 Task EAitor ModuULe ......cceeurinninnnirnniinninnnicnaissncnseisrscsssncssessssssssnsssssssses 319
5.9.1 Overview of the Basic Concepts behind the Task Editor Move Command .......ccccceecenecnnees 322
5.9.2 Overview of the Concept of Compliance/Force Control of the Task Editor Command ...... 328
5.9.3 Overview of Robot Motion Properties of the Task Editor ....cccceeieecienciaicenicanscnnccancenccsnees 336
5.9.4 OVerview Of SUD/Call SUD ...ccuceeienieeiieceeceeceecrecencreceecraccocsocencsaccsssessnssassssssssnssasssssascnsss 341

5.10 Status ModULE ..ccvieiiiieiiiieiniieinciecnciennecesnecassecassecsssecsssecsssecsssessssessesecsccecs 346
5.10.1 Screen layout for the Status Module.....cccccciieriucinccinccnncieecienstecioncssscssscssscssssssssaessanes 346

5.11 Logs Module ©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 352

5.12 Store Module ©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 354

5.12.1 Activate or deactivate MOdULES.....cccceurieieeeierencrerceereccectaccaccaccaseccsssasassascassascassascassane 357

5.13 Settings ModUle.....ccciruiirecrnicrncirenraccreccsesnacseccsesssecssssssssssssssssssssssssscssssss 361

5.13.1 Setting language in system settings. ....ccccivuciireiirniiienccinnininnnireciraeicreecsssnsstenessssssses 361
5.13.2 Setting and disabling PassWord LOCK.......cccuceereecirnecrenccrnncrenessrsesssanscrsnssssssssnessssssssas 362
5.13.3 Making Settings in Network Section .......cccceeecereniinncireeciruencieeccsnnsienessrsesssanscrsssssnsnes 363
5.13.4 Setting the RODOt.....cccciivuiiiiiiriniiiiniiiieiniiniireeciranisienesssasssraesssssssssssssssessssssssssssssssssss 366
5.13.5 20T 003 QT o Y - ¥ =N 367
5.13.6 Managing Data....cccueeirueicreeccrenninnniraessranicrencsssssssrasscrsssssssssssssssssssssasssssssssssssssnssssnssss 369
5.13.7 Changing Safety PassWord ......c.ccceciveceneenirnencreecsrsniciencssssssssasssssssssssssssssssssssssssssssssssss 374
5.13.8 Changing SUPErviSor PasSWOrd.....c.cccceeeeerruencreecsranicrensessssssasssrssssssssssssessssssssasssssssssss 375

5.14 Jog Plus MOdUIe...................................................................................... 376

5.14.1 JOE SCIrEEN .ucvurreirunreirensectensestessesressesrassessossassassasssssssssssssssssssssssssssssssssssssssssssssssssssssne 382
5.14.2 MOVE PANEl....cieuuireuniiruninieniereniiiniietenietanieisescessscstasisssssssssssssssssssssssssssssssssssssssssssssnsss 387
5.14.3 AlIZN PANE@L..cuerireeirneiiienccinnsiraescroncsssnsissessssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnss 392

5.15 Appendix, DART Platform installation environment (recommended) .......... 393

-6- User manual(V3.3.0)



Preface

1 Preface

Thank you for choosing this Doosan Robotics product. Before installing the product, please read this manual
completely and follow the instructions for each installation process provided herein. The contents of this

manual are accurate as of the date that they are written, and product-related information may be modified
without prior notice to the user.

1.1 Copyright

The copyright of this manual and all intellectual property rights contained herein are held by Doosan

Robotics. Therefore, using, copying, or distributing any part of this manual without receiving written permission
from Doosan Robotics is strictly prohibited. In the event of abuse to or modification for use of any patent, the
user will be fully responsible for the consequences.

While the information in this manual is reliable, Doosan Robotics will not be held responsible for any loss or
damage that occurs due to errors or typos. The contents of this manual may be modified according to product
improvements without prior notification.

Details on updates to the manual can be found on the Robot LAB website (https://
robotlab.doosanrobotics.com/).

© Doosan Robotics Inc., All rights reserved

1.2 Open Source Software License Information (OSS)

The software installed in this product was developed based on free/open source software.

Details on licensing of free/open source software license can be found on the 0SS use page on the Doosan
Robotics website (www.doosanrobotics.com/kr/oss/licensel).

For related inquires, contact the Marketing Department of Doosan Robotics
(marketing.robotics@doosan.com?).

1 https://www.doosanrobotics.com/kr/oss/license
2 mailto:marketing.robotics@doosan.com
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2 PART 1. Safety Manual

The Safety provides safety information the user must be aware of before installing or operating the robot. All
robots have risks of high voltage, electricity, and collision. Therefore, in order to minimize the risk of injuries
and mechanical damage, one must observe the basic safety cautions while operating the robot and using
related parts. To protect user safety and prevent property loss, make sure to read and follow the instructions
carefully. The contents of the manual and specifications of the product may change for product and
performance improvements.

2.1 Manual Indication Conventions

To communicate safety precautions related to the use of the product, the following symbols are indicated in
this manual.

Symbol Name Description
Danger Failure to observe instructions with this symbol may result in
© Danger serious accidents that could result in death or serious injury
to the operator.
Warning Failure to observe instructions with this symbol may result in
Warning

serious accidents that could result in death or serious injury
to the operator.

. Caution Failure to observe instructions with this symbol may result in
Caution product damage or cause injury to the operator.
o Note This is additional information to help the user.
Note

2.2 Safety Symbols

Among the symbols used in this manual, symbols related to user safety are as follows:

Symbol Description

This symbol means that immediate hazards can occur due to electrical conditions
© Danger such as high voltage. Failure to observe instructions with this symbol may result in

f serious accidents that could result in death or serious injury to the operator.
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Symbol Description

This symbol means that immediate hazards can occur. Failure to observe
© Danger instructions with this symbol may result in serious accidents that could result in

j death or serious injury to the operator.

. This symbol means that potentially dangerous situations can occur due to electrical
Warning conditions such as high voltage. Failure to observe instructions with this symbol may

f result in serious accidents that may cause serious injury to the operator.

. This symbol means potentially dangerous situations can occur. Failure to observe
Warning instructions with this symbol may result in serious accidents that may cause serious

f injury to the operator.

. This symbol means dangerous situations can occur due to overheating. Failure to
Caution observe instructions with this symbol may result in serious accidents that may cause

: serious injury to the operator.

The product may become damaged or the operator may suffer injury.

Caution

A\

2.3 General Instructions

This chapter describes general danger and warning items related to operating the robot.

Warning

I\

+ Ifthe robot is installed with electrical devices, install the robot referring to the Installation
Manual.
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Warning

A

+ If adeviceisinstalled on the tool during robot installation, make sure to use appropriate bolts.

« Suitable safety measures, such as safety fences, must be implemented to protect the staff and
robot during installation.

+ Never operate a damaged robot.

+ Make sure to connect safety protection equipment with a safety interface. If such equipment is
connected to a general interface, the integrity of safety functions may not be guaranteed.

+ If the robot collides with an external object, a significant impact may be generated. The impact
the robot receives is proportionate to the kinetic energy, so higher speeds and high payload
can generate large impacts. Make sure to maintain a safe speed and payload during operation
in collaborative spaces.

« If the robot axis must be rotated when the robot is not operated, it can be rotated at a torque
greater than 400 Nm.

+ Modifying the robot without prior approval may cause critical breakdowns and accidents.

Caution

/A

+ Operating the robot and controller for an extended period of time generates heat. Do not touch
the robot with bare hands after operating for an extended period of time. Before performing
work that requires touching the robot, such as tool installation, leave the robot for more than 1
hour after turning off the power of the control unit to cool down the robot.

Caution

A

+ Do not expose the robot to powerful magnetic fields. It may cause damage to the robot.

+ Ifthe power plug is disconnected or the power is shut off during robot and controller operation,
robot and controller failure can occur.

+ Do not use the controller being laid. To avoid getting a hand caught in the door by accident,
make sure to keep it upright while working with the door open.
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2.4 Precautions for Use

° Danger

+ Do not operate the robot if the robot is abnormal. The user may be injured.

+ Do not put fingers inside the controller with power supplied. Live cables are connected, which
may lead to electrocution or injury.

+ Do not modify the robot. Doosan Robots is not responsible for for any issues that occur due to
unauthorized modification.

+ Do not enter the robot’s operation area or touch the robot when it is operating. This may lead
to colliding with the robot, resulting in damage to the robot or injury to the individual.

Warning

« Make sure to read and understand the manuals for all equipment installed.

« To prevent accidents by getting caught by the robot, do not wear loose clothing or accessories
when operating the robot. Tie long hair to prevent accidents with hair getting caught by the
robot.

+ Before operating the robot, comprehensive risk assessment must be performed.

+ Safety-related parameters must be determined through the comprehensive risk assessment,
and safety parameter settings and the operation of safety functions must be verified before
operating the robot.

+ Before starting robot operation(Jogging, handguiding, running task program, etc.), make sure
that the actual payload and installation are correct and that the actual pose of robot is identical
to the pose on screen.

+ Nudge and Hand-guiding must only be used if risk assessment approves its use.

« If an error occurs on the controller or the teach pendant, activate the emergency stop function,
identify the cause of the error, find the error code on the log screen and contact the supplier.

+ Make sure to become completely familiar with the robot user manual prior to operating the
robot.

+ Ifthe teaching pendant warns the user of a critical error, immediately engage the emergency
stop switch, identify the cause of the error, resolve the error and then resume robot operation.
If the critical error cannot be resolved, contact the sales agent or robot supplier.

» Direct teaching must only be performed in safe environments. Do not operate the robot if there
are sharp edges or jamming near the tool and its surroundings.
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+ Before performing direct teaching, make sure accurate inputs (tool length, weight, center of
gravity) are made. If inputs are different from the tool specification, direct teaching error or
malfunctioning can occur.

+ To ensure user safety, joints may operate at a certain speed or higher, or the maximum speed of
the TCP may be limited during direct teaching. If the limit is exceeded, the protective stop
function activates.

+ Enable/disable the direct teaching function when the robot has completely stopped. If the
direct teaching function is enabled/disabled during robot operation, malfunctions may occur.

Caution

» Take caution of the robot’s movement when using the teach pendant. Failure to do so may lead
to colliding with the robot, resulting in damage to the robot or injury to the individual.

» Collision with an object generates considerable kinetic energy, leading to dangerous situations.
This energy is proportionate to the speed and payload. (Kinetic Energy = 1/2 Mass x Speed”2)

» Combining different machines may increase existing risks or create new risks. When a robot is
integrated into a system, perform risk assessment of the entire system.

« If different safety levels and emergency stop performance levels are required, always select the
higher level.

+ If a machine that can cause damage to the robot is integrated, it is recommended to
individually test all functions and robot programs.

+ Itis recommended to test the robot program by designating temporary waypoints outside
another machine’s workspace. Doosan Robotics is not responsible for damages that occur due
to programming error or robot malfunctioning, as well as damage to the equipment.

+ Ifthe power plug is disconnected or the power is shut off during robot and controller operation,
robot and controller failure can occur.

+ Forinformation about additional modules, refer to corresponding manuals.

2.5 Product Usage

This is an industrial product designed specifically for purposes of transferring and assembling objects by
attaching components to products using tools, and it must be operated in the conditions specified in its
specifications.

This product features special safety functions designed for the purpose of collaborating with human operators,
and it operates with human operators without specific boundaries. Conduct work with the system only when all
applications, including the tool, workpiece, boundary and other equipment, are confirmed to have no harm.

The following uses are considered inappropriate because they exceed the boundaries of the product’s intended
purpose. Doosan Robotics will not be held responsible for any damage and malfunctioning of the robot,
property losses and injuries to users due to such inappropriate uses.
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« Usein an environment with potential explosions

« Usein application related to medicine and human lives

» Usein transporting humans and animals

+ Use without risk assessment

« Usein locations where performance and operation environment specifications are not met

« Usein environments with insufficient safety functions

« Use of the robot as a step to stand on

« Use under conditions beyond the IEC International Standard for Electromagnetic Compatibility in

Industrial Environments

2.6 Risk Assessment

legally mandatory in most countries. In addition, safety assessment of robot installation changes according to
the overall system integration method, so it is impossible to perform risk assessment solely with the robot.

In order to perform risk assessment, the administrator overseeing the overall system establishment must install
and operate the robot according to 1ISO12100 and 1S010218-2. In addition, the administrator can refer to the
technical specification, ISO/TS 15066.

Risk assessment must consider the overall work process in terms of the overall life cycle of the robot
application. Key objectives of risk assessment are as follows:

« Robot setting and work teaching for robot operation
« Troubleshooting and maintenance
+ Proper robot installation

Before supplying power to the robot arm, make sure to perform a risk assessment. Setting appropriate safety
settings and identifying the need for additional emergency stop buttons and other protective measures are
parts of risk assessment.

Identifying appropriate safety settings is a critical aspect of developing a collaborative robot application. For
more information, refer to the corresponding chapter of the manual.

Some safety functions are designed specifically for collaborative robot applications. These functions can be set
up through safety function settings, and they are optimized for responding to specific risks identified through
the risk assessment performed by the integrator.

The safety functions of the collaborative robot can be set up in the safety setting menu, and they offer the
following features:

« Force and power limitation: Limits the stopping force and pressure of the robot in case of collisions
between the robot and a worker

« Momentum limitation: Limits the energy and impact load by reducing the speed of the robot when a
collision between the robot and a worker occurs

« Joint position and TCP limitation: Limits robot movement to prevent moving towards specific body parts
of users such as the neck or head
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« TCP and tool pose limitation: Limits certain areas or characteristics of a tool and workpiece to minimize
related risks (i.e., limits the movement of sharp edges of workpieces aimed at users)

« Speed limitation: Limits robot movement to stay at low speed in order to secure time for the user to avoid
a collision before a collision between the robot and a worker occurs

Applying appropriate safety settings is considered to be the same as fixing the robot to a specific location and
connecting it to a safety-related 1/0. For example, setting password protection can prevent unauthorized safety
setting changes by individuals not approved by the system integrator.

Key items to note when performing risk assessment of the collaborative robot application are as follows:

« Severity of individual potential collisions
« Probability of individual potential collision occurrence
« Probability of individual potential collision avoidance

If the robot is installed on a non-collaborative robot application that cannot sufficiently remove risks using its
internal safety functions (e.g., use of dangerous tool), the system integrator must decide to install additional
protection devices during risk assessment (e.g., use of protection devices capable of protecting the integrator
during installation and programming).

2.7 Robot Mode and State

The operation modes of the robot consist of Manual Mode, where the user controls the robot directly, and Auto
mode, where the robot operates without direct user control.

2.7.1 Manual Mode

This is the mode in which the robot operates according to direct user control. The robot only operates when a
button related to an action is pressed, and releasing the button results in stopping the corresponding action.

« In Manual Mode, the TCP movement speed is limited to less than 250 mm/s according to the Robot Safety
Regulations. However, when handguiding, the limits set in Robot Parameter > Safety Settings > Robot
Limits are applied.

« If risk assessment results indicate that a 3-position Enable Switch is necessary, the 3-position Enable
Switch can be connected in Robot Parameter> Safety Settings > Safety 1/0. In this case, the Enable
Switch must be set in the center position to allow the robot to operate in Manual Mode and to turn on the
servo.

In Manual Mode, it is possible to configure robot peripherals in Robot Parameters or to program robot tasks in
Task Editor, and if the robot cannot be operated normally for reasons such as the robot exceeding the safety
threshold, the Recovery function can be performed to restore normal operation.
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2.7.2 Automatic Mode

This is the mode in which the robot operates without direct user control. The robot will execute the
programmed task or predefined sequence with a simple operation command and without additional user input.

Task Editor can verify the programmed task in virtual mode, execute it in actual operation, and perform robot
tool weight and automatic weight center measurement functions.

« If risk assessment results indicate that a 3-position Enable Switch is necessary, the 3-position Enable
Switch can be connected in the Robot Parameter > Safety Settings > Robot Limits setting. In this case,
the Enable Switch must be set in the center positionto play or start, or resume Automatic Mode and to turn
on the servo..

2.7.3 Other Mode
Unlike normal modes such as manual mode and automatic mode, this is exceptional mode.

This mode includes special states such as controller booting, initializing and states related to Backdrive at
which you can push robot by hand without drive power.

2.7.4 Status and Flange LED Color for Each Mode

Manual Mode

Mode Status Description Flange and/or
base LED

Manu  Manual Standby « Thisis the default status of teaching. Blue

al + Robot Parameter and Task Editor can be used to

configure the work condition or perform task
programming.
« It monitors the stop status with Safe Operating Stop

(S0S).
Manual « Thejog function is used to operate the robot. Blue Flashing
Jogging
Manual « The manipulator can be operated directly by hand. Light blue flashing
Handguiding
Recovery « Recovery in progress. Yellow Flashing
Standby « All safety functions except for axis and TCP speed

monitoring are disabled during recovery.
« It monitors the stop status with Safe Operating Stop
(S0S).
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Jogging

Recovery

Handguiding

Interrupted

Servo Off
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Description Flange and/or
base LED
The jogs of each axis can be used to correct the Yellow Flashing

exceeded safety threshold.

The manipulator can be moved directly by hand to Yellow Flashing
correct the exceeded safety threshold.

Protective Stop is activated by a Protective Stop Yellow
input or exceeding the safety threshold.

It monitors the stop status with Safe Operating Stop
(S0S).

Avyellow protective stop pop-up appears. After the
cause of the protective stop is removed, pressing
the Reset button will switch the robot status to
Manual Standby and the pop-up will disappear.

If the exceeded safety limit cannot be released
without moving the robot, it can be released by
pressing the Recovery button to enter safety
recovery mode and moving the robot.

If it is not possible to release the protective stop
input from the protective device, pressing the
Safety I/0 button can cancel the protective stop
input setting to release it.

The servo is turned off due to an emergency stop or
Protective Stop input, or exceeding the safety
threshold.

Itis identical to Safe Torque Off (STO).

The servo can only be turned on when the cause of
the emergency stop or protective stop has been
cleared.

If the exceeded safety limit cannot be released
without moving the robot, it can be released by
turning on the servo in the safety recovery mode
screen and moving the robot.

If it is not possible to release the protective stop
input from the protective device, canceling the
protective stop input setting in the Safety I/0
setting menu releases it.

Red (M/H Series)
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Mode

Auto

Status

Auto Standby

Auto

Running

HGC

(HandGuide
Control)
Standby

HGC
Running

Auto-measure

Description

The Ul of the Teach Pendant is the actual mode
execution screen in the workspace.

Press the Execute button to execute the task
program.

White is displayed for a single work area and green
is displayed for a collaborative work area.

The task program is being executed.

White is displayed for a single work area, green is
displayed for a collaborative work area, and white
and yellow are displayed in turn for a priority work
area.

The Handguiding command is executed during task
program execution.

The system waits until the user presses the
"Handguiding" button.

It monitors the stop status with Safe Operating
Stop (SOS).

The robot pose can be changed by pressing the
Handguiding button.

After the robot stops 3 times, if the HGC End &
Resume signal is input via Safety 10, it switches to
Auto Running and the task program is subsequently
executed.

The weight center point of the end effector is
measured automatically. Please note that the
safety monitoring functions of the robot are
disabled.
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Flange and/or
base LED

White / Green

White Flashing /
Green Flashing
White & yellow

Flashing in turn

Light blue

Light blue flashing

Yellow Flashing
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Mode Status
Interrupted
Servo Off

Other status

Mode Status

Backdrive Hold

Backdrive
Release

Description

Protective Stop is activated by a Protective Stop
input or exceeding the safety threshold.

It monitors the stop status with Safe Operating
Stop (SOS).

Avyellow protective stop pop-up appears. After the
cause of the protective stop is removed, pressing
the Reset button will switch the robot status to
Manual Standby and the pop-up will disappear.
If the exceeded safety limit cannot be released
without moving the robot, it can be released by
pressing the recovery button to enter safety
recovery mode and moving the robot.

If it is not possible to release the protective stop
input from the protective device, pressing the
Safety 1/0 button can cancel the protective stop
input setting to release it.

The servo is turned off due to an emergency stop or
Protective Stop input, or exceeding the safety
threshold.

It is identical to Safe Torque Off (STO).

The servo can only be turned on when the cause of
the emergency stop or protective stop has been
cleared.

If the exceeded safety limit cannot be released
without moving the robot, it can be released by
turning on the servo in the safety recovery mode
screen and moving the robot.

If it is not possible to release the protective stop
input from the protective device, canceling the
protective stop input setting in the Safety 1/0
setting menu releases it.

Description

+ The brakes on all 6 axes are engaged, locking out

unpowered operation.

» Brake Release has been selected, causing 1 or more

joints to be released.

« Note that if the robot is released without the brake

being re-engaged, the axis will not be fixed and will
fall.
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Flange and/or
base LED

Yellow

Red (M/H Series)

Flange and/or
base LED

Yellow Flashing

Yellow Flashing
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Mode  Status Description Flange and/or
base LED

Backdrive + Servo turned off due to an emergency stop or joint
Servo Off speed limit exceeded.
« Itisidentical to Safe Torque Off (STO).

Red (M/H Series)

Initializing + This is the process of booting up the controller and Red flashing
initializing the robot.

2.8 Product Warranty and Responsibility

Doosan Robotics (hereinafter referred to as “Doosan” or “Manufacturer”) offers a restricted warranty as
stipulated in this warranty certificate for all robot systems (collectively “robot”) and parts of the system
(excluding parts that are exceptions or restricted according to the terms and conditions below) sold through
Doosan or official sales agents. The warranty stipulated by this warranty certificate is a restricted warranty, and
it is the only warranty provided by the Manufacturer. All warranty items shall be handled according to the
conditions listed below.

2.8.1 Scope of Warranty

The material and manufacturing defects of each robot and its parts (collectively, “Doosan Products”) are
subject to the warranty provided by the Manufacturer. This warranty is only offered to the end user (hereinafter
referred to as “Customer”). The warranty period is 1 year starting from the date when the robot was installed.

The scope of this warranty limits the Manufacturer's only responsibility for all Doosan products and the
Customer's only remedy to the repair or replacement of defective Doosan products.

Doosan does not compensate any or all financial, operation or productions losses, any or all indirect losses such
as damage to other equipment, and any or all deliberate, special or consequential losses that occur due to
defects of Doosan Products.

2.8.2 Restrictions and Exceptions of Warranty

To maintain the warranty, thorough maintenance procedures stipulated by the Manufacturer must be observed
and recorded. This warranty is voided if the Manufacturer determines that the user failed to observe the
following stipulated procedures.

« If aDoosan Product is inappropriately handled or used by the user

« If parts or S/W not provided by Doosan are installed

« If aDoosan Product is incorrectly repaired or maintained by an unofficial repair technician or unauthorized
individuals

« If the user modified a Doosan Product without prior approval from the Manufacturer

« If aDoosan Product was used for non-industrial or personal purposes

« If the life cycle of consumables has ended
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« If the warranty claim is made after the warranty period
« If the breakdown is caused by natural disasters (fire, flood, abnormal power, etc.)

This warranty does not apply to damages caused by external circumstances the Manufacturer does not have
any control over such as theft, intentional destruction, fire, natural disasters, war or act of terrorism.

Notwithstanding the exceptions or restrictions of this warranty, this warranty does not include any warranties
where a Doosan Product satisfies the buyer’s production standards or miscellaneous requirements, or operates
without any errors or without any interruption. The Manufacturer does not assume responsibility for any uses
by the buyer, and the Manufacturer does not assume any responsibility for defects other than repair or
replacement such as defects in design, production, operation and performance.

2.8.3 Transfer

This warranty is included in the warranty period, and if the Doosan robot is sold to a different individual through
a private transaction, the warranty can also be transferred. However, the warranty is only valid if the
Manufacturer is notified of this transaction, and the warranty period is still in effect. The assignee of this
warranty must observe all conditions stipulated in this warranty.

2.8.4 Contact

marketing.robotics@doosan.com?

2.9 Safety Function

Users/system integrators can make use of the various safety functions, including safety-rated stop function,
monitoring function and interface function, to protect operators and machines, and can also connect other
machines and safety/protection equipment.

Each safety-rated stop function, monitoring function and interface function satisfy Category 3, Performance
Level d(PL d) defined by 1SO 13849-1 and Hardware Fault Tolerance 1, Safety Integrity Level 2(SIL 2) defined by
IEC 62061.

The joint-level operated safety functions of Doosan Robotics uses the safety functions described in IEC
61800-5-2.

© note

+ Work cells must be set using the safety functions and interface according to the risk assessment
performed on the corresponding robot application by the system integrator, and refer to this
manual for information required for this..

« If the safety systems of the robot detect system defects, such as hardware defects including
emergency stop circuit shortage, position sensor damage or control communication error, Stop
Category 0 is immediately initiated.

3mailto:marketing.robotics@doosan.com
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Meanwhile, if the safety systems of the robot detect violations during safety monitoring, such
as pressing the emergency stop switch, protective stop signal input, detection of external
impact, or physical parameters (robot/TCP position, speed, momentum) exceeding set
parameters, the system stops the robot using the mode set as the stop mode setting in the
safety setting menu. (Selects Stop Category 0, 1 or 2)

For information on the time and stopping distance until the robot comes to a full stop from the
moment the above error or violation occurs, refer to Stop Distance and Stop Time(p. 72). This
time must be considered as part of the risk assessment performed by the system integrator.

In special cases (collision detection, TCP Force Violation), a Safety Stop Mode that stops the
robot after accepting the external force for 0.25 seconds after event occurrence can be used to
avoid clamping situations where limbs are jammed between the fixated jig/workpiece and the
robot. (RS1 Stop Mode)

The safety setting menu can set various safety functions to limit the movement of joints, robot
and TCP. TCP means the location of the output flange center point added by the TCP offset.

2.9.1 Safety-rated Stop Subfunction

Safety-rated stop subfunction is used to stop the robot when Safety-Rated Monitoring Function(p. 26) detects
limit violation or when a stop signal is received from the dedicated input terminal of Safety-rated Stop

Subfunction(p. 21).

0 Note

PFHd (Probability of a dangerous Failure per Hour): The probability of dangerous safety-related
system/subsystem failures occurring in an hour

PL (Performance Level): The performance level of safety-related components (SRP/CS) of
control system defined by ISO 13849-1

SIL (Safety integrity level): The safety integrity level of safety-related electronic control systems
(SRECS or SCS) according to IEC 62061

Stop Category: The category of stop functions defined by IEC 60204-1
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Safety
Function

STO

(Safe
Torque
Off)

&
SBC

(Safe
Brake
Control)

Description PFHd

Itis the safety stop function 2.87E-8
corresponding to Stop /h
Category 0, and it immediately
cuts motor power to all joint
modules.

WIth motor power down, the
axis will continue to rotate
due to inertia, so the brakes
must be operated
simultaneously to stop with
frictional force of the brake.

« Asthe motor power is cut
off, the robot can be
operated after releasing
the stop function and
setting the Servo On.

« For more information
about servo on methods,
refer to What is Servo On?
(p.238)

« Therobot brake is used for
maintaining the current
pose when driving force is
lost (i.e., power off, etc.)
not for
deceleration. Frequently
using STO can result in
brake wear or decelerator
durability loss, so it is
recommended to use SS1
unless necessary.
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PL,
SIL

PLe
Cat.

SIL
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Safety
Function

SS1

(Safe Stop
1)

SS2

(Safe Stop
2)

Description PFHd

This is the safety stop 1.78E-7
equivalent of Stop Category 1, /h
which decelerates all joints to
the maximum possible to
stop, then cuts the power to
the motor and engages the
brake to keep it stationary.

« If the predefined
deceleration does not
occur normally during
stopping, it is switched to
STO stop.

« Power is cut off after
deceleration, and like
STO, the robot can be
operated after releasing
the stop function and
setting the Servo On.

« For more information
about servo on methods,
refer to What is Servo On?

This is the safety stop 1.78E-7
equivalent of Stop Category 2, /h
which decelerates all joints to
the maximum possible to
stop, then switches it to the
stop status monitoring
function.

« If the predefined
deceleration does not
occur normally during
stopping, it is switched to
STO stop.

« Alljoints are stopped with
maximum deceleration by
a Stop Mode
corresponding to Stop
Category 2, and SOS (Safe
Operating Stop) is
engaged.
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PL,
SIL

PLd
Cat.

SIL

PLd
Cat.

SIL
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Safety
Function

4  Reflex
Stop

(RS1)

Description

Itis the safety stop function
corresponding to Stop
Category 2, and it utilizes
Floating Reaction ( a function
to comply with the external
force for a moment after the
collision is detected) to
respond to external force, and
Safe Operating Stop (SOS) is
engaged.

« If excessive location,
change in direction or
speed is detected during
Floating Reaction, or if
deceleration is not done
appropriately during
stopping, STO stop is
engaged.

2.9.2 Safety-Rated Stop Function

Safety
Function

1 Emergency
Stop

2 Protective
Stop

Safety Function Trigger
Condition

Triggering Event

If the Emergency Stop
switch connected to the
TBSFT EM terminal is
pressed

If the Emergency Stop
switch of the teach pendant
is pressed

In case the protective
equipment connected to
the PR terminal of TBSFT is
activated,

© How to resume work after a protective stop
« If the tool center point (TCP) of the robot is within the Collaborative Zone and the Nudge
function is enabled, the user can apply force to the robot directly (Nudge) to resume work. For

PFHd

1.93E-7
/h

Intended Action PFHd
Intended Result

Emergency Stop is 2.87E-8
engaged according to the h
configured Safety Stop
Mode.

« STOorSS1

~

Emergency Stop is 1.78E-7
engaged according to the
configured Safety Stop
Mode.

« STO, SS1,0r SS2

more information, refer to Setting the Collaborative Zone(p. 304) and Nudge.
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Emergency Stop

The Emergency Stop button is available to stop the system in case of an emergency. In emergency situations,
press the Emergency Stop button in the top right corner of the teach pendant to immediately stop the system.

= T 200713121636

© note

« Emergency stops should be used as a complementary protective measure, not as a safeguard.

+ The safety stop mode for the emergency stop is set to Safe Stop 1 (SS1) by default.

+ Additional Emergency Stop buttons can be installed if deemed necessary as a result of
evaluating the risk to the robot application.

+ The Emergency Stop button must comply with IEC 60947-5-5.

+ If an emergency stop triggered through the port set in Safety 1/0, the button capable of
accessing the screen for Safety Input setting at the bottom of the emergency stop popup

window is enabled.

Protective Stop

The robot also features Protective Stop function which can stop the robot using pressure sensitive protective
equipment, such as safety matts, or electro-sensitive protective equipment, such as light curtain laser scanners.

For more information about connecting protective devices, refer to Setting the Terminal Block for Contact Input
(TBSFT)(p. 169) and Configuring Configurable Digital /O (TBCI1 - 4,TBCO1 - 4)(p. 172).
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2.9.3 Safety-Rated Monitoring Function
FUER2 IHYYIIE S6t 2led MEEK = MEY 4= U= ATHA LA T|5E HSELICE The threshold
detected by each monitoring function can be configured in the Robot Parameter> Safety Settings > Robot
Limits.

0 Note

+ Safety limits is the condition where the safety-rated monitoring function triggers the stop
function. When stop is completed, the position of the robot and force applied externally may
differ from the configured safety limit.

+ PFHd (Probability of a dangerous Failure per Hour): The probability of dangerous safety-related
system/subsystem failures occurring in an hour

+ PL (Performance Level): The performance level of safety-related components (SRP/CS) of
control system defined by ISO 13849-1

+ SIL (Safety integrity level): The safety integrity level of safety-related electronic control systems
(SRECS or SCS) according to IEC 62061

Safety Safety Function Trigger  Intended Action PFHd PL,
Function Condition Intended Result SIL
Triggering Event
1 sos The current position is STO 1.78E-7 PL
(Safe malnt'alned with power /h d
Operatin supplied to the motor Ca
St% ) & and the brake disengaged t.3
P (Servo ON state).
SIL
If the angle of one axis 2
exceeds a certain angle
when stopped
2 SLPJoint If any of the axis angles Emergency Stop isengaged  1.78E-7 PL
Angle Limit exceed the configured according to the configured /h d
SLP (Joint limit Safety Stop Mode. tCa3
Angle Limit) « STO, SS1, or SS2 ’
SIL
2
3  SLSJoint If any of the axis speeds Emergency Stop isengaged = 1.78E-7 PL
Speed Limit exceed the configured according to the configured /h d
SLS (Joint limit Safety Stop Mode. tCa3
Speed Limit) + STO, SS1,0r SS2 ’
SIL
2
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Safety
Function

SLT Joint
Torque Limit

SLT (Joint
Torque Limit)

Collision
Detection

Collision
Detection

TCP/Robot
Position Limit

#TCP/Robot
Position
Limit#

TCP
Orientation
Limit

TCP

#Orientation
Limit#

TCP Speed
Limit

#TCP Speed
Limit#

Safety Function Trigger
Condition

Triggering Event

If the torque applied to
each axis exceeds the
predefined limit

If any of the torques
applied to each axis
exceed the limit for
configured collision
detection sensitivity

When the TCP or robot
(including Tool Shape)
deviates from or
encroaches the range set
in the space limit,

If the difference between
the set direction and the
TCP orientation exceeds
the configured threshold
within the Tool
Orientation Limit Zone,

If the TCP speed exceeds
the configured threshold,

Intended Action

Intended Result

Emergency Stop is engaged
according to the configured
safety stop mode.

« STO

Emergency Stop is engaged
according to the configured
Safety Stop Mode.

« STO, SS1,SS2,0rRS1

+ Stop Mode for
Collaborative
Zoneand Standalone
Zone can be set
individually.

Emergency Stop is engaged
according to the configured
Safety Stop Mode.

« STO, SS1, 0r SS2

Emergency Stop is engaged
according to the configured
Safety Stop Mode.

« STO, SS1, or SS2

Emergency Stop is engaged
according to the configured
Safety Stop Mode.

« STO, SS1, or SS2
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Safety
Function

9 TCP Force
Limit
TCP Force
Limit

10 Robot
Momentum
Limit
Robot

Momentum
Limit

11 Mechanical

Power Limit

#Robot Power
Limit#

Safety Function Trigger
Condition

Triggering Event

If the external force
applied to the TCP
exceeds the configured
limit

If the momentum of the
robot exceeds the
configured limit

If the mechanical power
of the robot exceeds the
configured threshold,

2.9.4 Safety-Rated /O

Doosan Robotics provides a safe-rated input interface to which safety protection devices, protection devices,

Intended Action PFHd

Intended Result

1.93E-7
/h

Emergency Stop is engaged
according to the configured
Safety Stop Mode.

« STO, SS1,SS2, 0rRS1

+ Stop Mode for
Collaborative
Zoneand Standalone
Zone can be set
individually.

1.78E-7
/h

Emergency Stop is engaged
according to the configured
Safety Stop Mode.

« STO, SS1, 0r SS2

1.78E-7
/h

Emergency Stop is engaged
according to the configured
Safety Stop Mode.

« STO, SS1, 0r SS2
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PL,
SIL

PL

Ca
t.3

SIL

PL

Ca
t.3

SIL

PL

Ca
t.3

SIL

emergency stop switches, control devices, etc., can be connected. In addition, a safety-rated output interface is

provided that outputs the robot mode and status information as well as whether the TCP is inside various types

of safe areas.

0 Note

+ PFHd (Probability of a dangerous Failure per Hour): The probability of dangerous failures of

safety-related system/subsystem per hour

+ PL (Performance Level): The performance level of safety-related components (SRP/CS) of

control system according to ISO 13849-1

+ SIL (Safety integrity level): The safety integrity level of safety-related electronic control systems
(SRECS or SCS) according to IEC 62061
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Safet Description PFHd PL,
y SIL
Func
tion
1 Safet Aduplexed interface for safety related signal input and output 4.04E-8 PLd
ylo If the input signals do not match or if duplexed output signal /h Cat.3
feedbacks do not match, it stops the robot and displays an error SIL2

message.

It is the safety-rated input and output, and it offers following functions: For more information, refer to Safety

Signal 1/O(p. 33).

Safety Input

Emergency Stop (L), Emergency Stop - No
Loopback (L),

Protective Stop (L), Protective Stop - STO
(L), Protective Stop - SS1 (L), Protective Stop - SS2
(L),

Protective Stop (L) - Auto Reset & Resume
(R), Interlock Reset (R), Reduced Speed
Activation(L),

3-Pos Enable Switch (H), Handguiding Enable
Switch (H), Remote Control Enable (H),

Safety Zone Dynamic Enable (H), Safety Zone
Dynamic Enable (L), HGC End & Task Resume (R)

2.10 Safety Function Settings

Classificat Safety Settings Description

Safety Output

Emergency Stop (L), Emergency Stop - excl. No
Loopback Input (L),

Safe Torque Off (L), Safe Operating Stop (L), Abnormal
(L), Normal Speed (L), Reduced Speed (L),

Auto Mode (L), Manaul Mode (L), Remote Control Mode
(L), Standalone Zone (L), Collaborative Zone (L)

High Priority Zone (L), Tool Orientation Limit Zone
(L), Designated Zone (L)

ion
1 Basic/ World A coordinate system representing the robot and workpiece can be set.
Universal Coordinates

Settings Setting(p. 249)

Robot Limits The universal safety limit for joints and robot/TCP safety-rated
Setting(p. 274) monitoring functions can be set.

Safety Signall/O  Configurable digital /O ports can be set as safety signal I/Os.

Setting(p. 278)

-29- User manual(Vv3.3.0)



Classificat
ion

2 Tooland
Robot
Pose

3 Space
Limit

4  Zone

Safety Settings

Safety Stop
Modes(p. 281)

Nudge(p. 308)

Tool Weight
Setting(p. 266)

Tool Shape
Setting(p. 269)

Mount (Robot
Installation Pose)
Setting(p. 247)

Space Limit
Setting(p. 302)

Setting the
Collaborative
Zone(p. 304)

Setting the
Crushing

Prevention
Zone(p. 305)
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Description

The Stop Mode can be set when the Emergency Stop or Protective Stop
is activated, or when the safety-rated monitoring function detects limit
violation.

Parameters related to the nudge function, which is capable of resetting
Protective Stop or resuming auto operation of the robot can be set
when specific conditional are met.

The workpiece payload, which acts as the basis for control and safety
functions, can be set.

Robot tool shapes, which are used in space limit and self-collision
prevention functions, can be set.

The robot installation pose can be set.

The robot/TCP position limit function can be activated.

It is the zone which can be set for collaborative work between robot
and operator.

« Nudge or hand guiding control (HGC) functions can only be
performed in the Collaborative Zone.

+ The task speed and joint speed can be decelerated automatically
by setting deceleration rate, and the collision detection sensitivity,
TCP force limit, TCP speed limit and Safety Stop Mode are
overridden within the Zone.

« Zones that are not set as the Collaborative Zone are treated as
Standalone Zone of the robot.

The robot work position and space around obstacles can be set to
reduce the risk of limbs jamming between robots and obstacles.

« The robot TCP speed, collision sensitivity and safety stop mode are
fixed at 200 mm/s or less, 100% and RS1 respectively, and the TCP
force limit is overridden within the Zone.

« ltistreated as the Collaborative Zone.
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Classificat Safety Settings Description
ion

Setting the Just like the case where force must be applied via contact with the
Collision workpiece, collision detection and TCP force limit safety functions can
Sensitivity be disabled (Muting) or can be used to ease off the limit.

;gizgfoz) « Unlike other zones, the collision detection sensitivity and TCP force
limit can be set lower and higher than the universal limit
respectively in the Collision Sensitivity Reduction Zone.

« ltistreated as a High Priority Zone.

Setting the Tool This can be used to reduce risks related to the direction of the

Orientation Limit ~ workpiece or tool of the robot.

Zone(p.307) . . . -

« If the tool center point (TCP) is positioned within the Zone, the
TCP Orientation Limit safety function is activated.

Setting the Safety limits can be used differently by zones depending on the

custom necessity of robot application.

zone(p. 303)

+ The selected safety limits is overridden within the Zone.
« Properties of Collaborative Zone or High Priority Zone can be
granted.

2.10.1 Robot Limits

In Robot Limits, universal safety limits of various safety functions related with robots can be set as Normal Mode
and Reduced Mode.

If each robot parameter exceeds the configured safety limit, the robot activates Protective Stop. Robot limits
can be set in Robot Parameter> Safety Settings > Robot Limits.

0 Note

+ Robot can be operated after removing the cause of Protective Stop and after deactivating
Protective Stop by resetting.

« If the cause of the Protective Stop by safety functions cannot be removed, Safety Recovery
Mode helps for restoration to Normal Operation because there is no Protective Stop by safety
functions.

Caution

+ The safety limit is the condition in which the safety-rated monitoring function determines
whether to activate robot stop or not. When stop is completed, the position of the robot and
force applied externally may differ from the configured safety limit.
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TCP/Robot

It limits various physical parameters related to the TCP/robot. This safety function can be used in power and
force limit operation modes.

» TCP Force: It sets the force limit applied from the TCP of the robot end. It can be used for purposes of
detecting unintended external forces.

« Mechanical Power: It sets the limit of the robot’s mechanical power. Mechanical power is proportionate to
the robot torque and speed.

« TCP Speed: It sets the speed limit of the TCP of the robot end. It can be used for speed and gap monitoring
operation mode.

« Momentum: It sets the robot momentum limit. Momentum is proportionate to speed and weight, and the
impact is the same as the physical amount.

« Collision Sensitivity: It sets the sensitivity of the collision detection function which determines whether to
continue work or activate Protective Stop with the torque detected in each robot axis. If the sensitivity is
100%, it detects collisions by external forces very sensitively, and it seldom detects collision if the
sensitivity is 1%.

0 Note

If the robot has stopped due to collision detection, the cause is one of the followings:
1. TCP force limit violation
2. Collision detection violation

Joint angle speed

It sets the maximum rotation speed of each axis. The limit can be set for each axis.

© note

+ Thejoint angle speed is set to the maximum value as a default.
+ In general, certain axis speed is not set differently among each other.

Joint angle

It sets the maximum operating angle of each axis. The limit can be set for each axis.

« All axes are capable of +/- 360 degree rotation, but the joint angle value is set to a limit in Normal Mode as
a default.

« Ifthe robot is installed on the ground, it is recommended to set the operation range of the axis No.2 to +/-
95 degrees to prevent the collision.

« Ifthe robot is installed on a cylindrical pillar or if you deal with a workpiece close to the robot base, the
joint angle limit can be modified to allow a wider operating range.
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Adding Workcell Items in the Zone allows a separate safety limit to be set for designated zones. Safety
limits which are capable of overriding are designated depending on the zone type. For more information,
refer to the following link.

+ Setting the Collaborative Zone(p. 304)

Setting the Crushing Prevention Zone(p. 305)

Setting the Collision Sensitivity Reduction Zone(p. 306)
Setting the Tool Orientation Limit Zone(p. 307)

Setting the custom zone(p. 303)

2.10.2 Safety Signall/O

This function inputs/outputs safety-related signals through a redundant terminal. If any one of the safety input/
output signals is detected that the redundant signal is different, the system determines whether it is a short
circuit or hardware defect and stops the robot with STO Stop Mode. Safety Signal I/O can be set in Robot
Parameter > Safety Settings > Safety 1/0.

« Safety Input Setting

Signal Name

Emergency Stop
(L)

Emergency Stop -
No Loopback (L)

Protective Stop

(L)

Description

This is used for the purpose of receiving an Emergency Stop signal from the robot
device or connecting an Emergency Stop Switch additionally installed around the
robot.

« High: Normal operation
+ Low: This will cause the robot to stop according to the Safety Stop Mode of
Emergency Stop set in the Safety Stop Mode.

This is used for the purpose of receiving an Emergency Stop signal from the robot
device or connecting an Emergency Stop Switch additionally installed around the
robot. This signal does not enable the “Emergency Stop - excl. No Loopback Input”
safety output.

« High: Normal operation
+ Low: This will cause the robot to stop according to the stable stop mode of
Emergency Stop set in the Safe Stop mode.

It can be used in conjunction with Safeguarding Devices such as safety mats, light
curtains, laser scanners, etc.

+ High: Normal operation
+ Low: This will cause the robot to stop according to the stable stop mode of
Protective Stop set in the Safe Stop mode.
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Signal Name

Protective Stop -
STO (L)

Protective Stop -
SS1(L)

Protective Stop -
SS2 (L)

Protective Stop
(L) - Auto Reset &
Resume (R)

Interlock Reset

(R)

Reduced Speed
Activation (L)

3 Pos Enable
Switch (H)

PART 1. Safety Manual

Description

+ High: Normal operation
+ Low: It immediately cuts off the power to the motor and activates the brakes to
force the robot to stop.

« High: Normal operation
« Low: After a control stop, it cuts off the power to the motor and activates the
brakes.

« High: Normal operation
« Low: After a control stop, Safe Operating Stop

Unlike Protective Stop this signal can reset the Interrupted state and automatically
resume operation. This enables automatic restart after Safety-rated Monitored Stop as
described in ISO TS 15066.

« Low: It follows Protective Stop - SS2.
+ Rising (Low to High): Operation is automatically resumed without manual reset or
resume.

Warning

+ Automatically resuming operation without direct intervention may be
dangerous.

« A comprehensive risk assessment must be performed to ensure that it is
safe to use this signal.

This is used to reset a state changed to Interrupted by Protective Stop.

+ Rising (Low to High): This allows the interlock to be reset and returned to normal
standby.

+ High: Operates the robot at the normal speed set in the task

« Low: It operates the robot at a speed proportionately reduced from the speed set in
the task. The reduction ratio can be adjusted using the Speed Reduction Ratio slide
bar. When a signal is detected within the Collaborative Zone the robot operates
(more slowly) according to the smaller Speed Reduction Ratio between the main
Speed Reduction Ratio and the collaborative zone Speed Reduction Ratio.

A work permission signal used when connecting the operation permission device to the
3-position switch.

+ High: Jog/ servo ON available in Manual Mode
Play/Resume/servo on available in Automatic Mode

+ Low: Jog/servo on unavailable in Manual Mode.
Play/Resume/servo on unavailable in Automatic Mode.
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Signal Name

Handguiding
Enable Switch (H)

HGCENnd &
Resume (R)

Safety Zone
Dynamic Enable

(H)

Safety Zone
Dynamic Enable

(L)

Remote Control
Enable (L)

o Note

PART 1. Safety Manual

Description

A work permission signal used when connecting the operation permission device to the
handguiding enable switch.

+ High: Hand-guiding available
+ Low: Hand-guiding unavailable

When the handguiding command is executed in automatic mode, the task program
stops. A signal used to resume the execution of the task program after the user has
executed the handguiding control.

+ Rising (Low to High): The execution of the task program resumes after the
HandGuiding Control is performed.

This can be used to dynamically enable or disable a safe space limit or zone. This signal
is only available if Dynamic Zone Enable is set when setting up space limit and zone.

+ High: This enables space limits/zones that have been temporarily enabled or
disabled by this signal.

« Low: This disables space limits, zones that have been temporarily enabled or
disabled by this signal.

This can be used to dynamically enable or disable a safe space limit or zone. This signal
is only available if Dynamic Zone Enable is set when setting up space limit and zone.

+ High: This disables any space limit/zone that were temporarily enabled or disabled
by this signal.

« Low: This enables any space limit and zone that were temporarily enabled or
disabled by this signal..

This is used to enable Remote Control Mode.

« High: Enables the Remote Control Mode
« Low: Disables the Remote Control Mode

+ Low active safety input signals allocated at SI1 & SI2 or SI3 & Sl4 on TBSI are test-pulse

tolerant.

One test pulse with a maximum duration of 1 ms is allowed every 20 ms.

« Safety Output Setting
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Signal Name

Emergency Stop
(L)

Emergency Stop -
excl. No Loopback
Input (L)

#Safe Torque Off
(L)#

Safe Operating
Stop (L)

Abnormal (L)

Normal Speed (L)

PART 1. Safety Manual

Description

Used to notify robot peripherals that an Emergency Stop is required in the following
situations.

- When the Emergency Stop button on a robot accessory is pressed
(teach pendant, smart pendant or emergency stop button box)

- When an E-stop signal is input to a dedicated safety input terminal

- When an Emergency Stop (L) signal is input from a configurable input terminal to the
Safety Input

- When an Emergency Stop - No Loopback(L) signal is input from a configurable input
terminal to the Safety Input

+ High: Normal operation
+ Low: Emergency stop required

Used to notify robot peripherals that an Emergency Stop is required in the following
situations.

- When the Emergency Stop button on a robot accessory is pressed
(teach pendant, smart pendant or emergency stop button box)

- When an Emergency Stop (L) signal is input from a configurable input terminal to the
Safety Input

- When an Emergency Stop - No Loopback(L) signal is input from a configurable input
terminal to the Safety Input

Except when the signal is Emergency Stop - No Loopback (L) on a configurable Safety
Input.

With this signal, deadlock can be avoided because the Emergency Stop signal is not sent
back to the peripheral that sent the Emergency Stop signal.

« High: Normal operation
« Low: Emergency stop required

+ High: The robot is not servo off, and not in emergency stop state.
+ Low: The robot is servo off and in emergency stop state.

« High: The robot is not in the Standby State.
+ Low: Therobotisin the Standby State and Standstill monitoring is enabled.

« High: The robot is not in an Interrupted, Recovery, or Auto Measure state.
« Low: The robot isin either Interrupted, Recovery, or Auto Measure state.

+ High: The robot is operating at a reduced speed due to an external Reduced Speed
Activation safety input signal.
+ Low: Robot operating at normal speed
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Signal Name

Reduced Speed
(L)

Auto Mode (L)

Manual Mode (L)

Remote Control
Mode (L)

Standalone Zone

(L)

Collaborative
Zone (L)

High Priority Zone
(L)

Tool Orientation
Monitoring Zone

(L)

Designated Zone

(L)
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Description

+ High: Robot operating at normal speed
« Low: The robot is operating at a reduced speed due to an external Reduced Speed
Activation safety input signal.

+ High: The robot is not currently in Auto Mode.
« Low: The robot is currently in Auto Mode

+ High: The robot is not currently in Manual Mode.
« Low: Therobot is currently in Manual Mode.

+ High: The robot is not currently in Remote Control Mode.
« Low: The robot is not currently in Remote Control Mode.

« High: The robot's TCP is located in one of the Collaborative Zones.
« Low: The robot's TCP is not in any Collaborative Zone.

« High: The robot's TCP is not in any Collaborative Zone.
« Low: The robot's TCP is located in one of the Collaborative Zones.

« High: The robot's TCP is not located in any Collision Sensitivity Reduction Zone
and the High Priority Zone option is not checked on the Custom Zone.

« Low: The robot's TCP is located in one of the Collision Sensitivity Reduction
Zones or the High Priority Zone option is checked on the Custom Zone.

+ High: The robot's TCP is not located in any Tool Orientation Limit Zone.
« Low: Therobot's TCP is located in one of the Tool Orientation Limit Zones.

This is used to check whether the Tool Center Point (TCP) is located within the user-
defined zone.

The Designated Zone signal defined in the Safety Output settings screen can be
selected on the Zone settings screen.

« High: TCP is not within any zone associated with a Designated Zone Safety Output.
« Low: TCPis in the zone associated with a Designated Zone Safety Output.

2.10.3 Safety Stop Modes

The safety-rated monitoring function can detect limit violations and set the Stop mode used when stopping the

robot.

« For more information about Stop Mode, refer to Safety-rated Stop Subfunction(p. 21).

Safety Stop Modes can be set in Robot Parameter > Safety Settings > Safety Stop Modes. For more

information about each item, refer to Safety-Rated Monitoring Function(p. 26).
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10

11

Safety Stop Mode

Emergency Stop

Protective Stop

Joint Angle Limit Violation

Joint Speed Limit Violation

Collision Detection

TCP/Robot Position Limit
Violation

TCP Orientation
LimitViolation

TCP Speed Limit Violation

TCP Force Limit Violation

Momentum Limit Violation

Mechanical Power Limit
Violation
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Description

It sets the Stop Mode when the Emergency Stop button of the teach
pendent or the additionally installed external device is activated. (Only
STO or SS1 can be selected.)

It sets the Stop Mode when the externally connected protective
equipment is activated.

It sets the Stop Mode when the angle of each joint exceeds the set limit
range.

It sets the Stop Mode when the angle joint speed of each joint exceeds
the set limit range.

It sets the Stop Mode when the external force applied to the axis
exceeds the set limit range. Stop modes for Collaborative Zone and
Standalone Zone can be set individually. In addition to STO, SS1 and
S$S2,RS1 can be set to the stop mode.

It sets the Stop Mode activated when the tool center point (TCP) and
robot position violate the Position Limit of the Robot set in the
Workcell Manager. It also determines whether the TCP is within the
Safety Zone (Collaborative Zone, Crushing Prevention Zone,
Collision Sensitivity Reduction Zone, Tool Orientation Limit Zone,
or Custom Zone).

It sets the Stop Mode when the tool center point (TCP) orientation
within the TCP Orientation Limit Zone exceeds the angle limit range
set by the Robot through the Workcell Manager.

It sets the Stop Mode when the speed of the tool center point (TCP)
exceeds the set limit range.

It sets the Stop Mode when the external force applied to the tool center
point (TCP) exceeds the set limit range. Stop modes for Collaborative
Zone and Standalone Zone can be set individually. In addition to STO,
SS1and SS2, RS1 can be set as the Stop Mode.

It sets the Stop Mode when the robot momentum exceeds the set limit.

It sets the Stop Mode when the mechanical power of the robot exceeds
the set limit.

-38- User manual(V3.3.0)



PART 1. Safety Manual

2.10.4 Nudge Setting

If the robot is stopped by Safety Stop Mode SS2 or RS1 within a Collaborative Zone, the Interrupted state can be
reset and task can be resumed with Nudge input. Nudge option can be enabled on user defined sections.

To set Nudge, select the Nudge item from the Robot Workcell. With nudge input, the force to be recognized
(nudge force) and the standby time from nudge recognition and until the resuming the work (delay time) can be

entered additionally.

The range of force to be detected by nudge input is 10.00 to 50.00 N for the M series and 15.00 to 50.00 N for
the H series (P series).

Input Force 10.00 N
Delay Time 2.0 |sec
Warning

+ Nudge must only be used only if approved through comprehensive risk assessment.

2.10.5 Space Limit

In addition to the robot's joint angle limits in Robot Limits, it is possible to limit the robot’s operating space to
within the direct teaching coordinates. If the robot or TCP violates the Space Limit during auto operation or
manual mode, it will stop according to the Safety Stop Mode settings.

When the robot or TCP reaches the boundary of the Space Limit during direct teaching using hand guiding, a
repelling force can be felt.

By selecting the Inspection Point, it is possible to select whether the Space Limit will target the entire robot
body or only the TCP.

By selecting the Valid Space, it is possible to select whether the Inspection Point will not violate or not exceed a
designated space.

It is possible to easily designate an expanded volume from designated coordinates using Zone Margin.

Selecting Dynamic Zone Enable will enable/disable the zone according to the input signal from the I/O port. If
the input is not enabled, the corresponding Space Limit will become disabled, and the robot operates as if the
corresponding Space Limit is not present
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2.10.6 Zone

Depending on the application, certain spaces may require different safety limits to be applied than the global
safety limits specified in the Robot Limits Setting(p. 274). It is possible to set a separate safety limit only in the
designated section using the section setting function. Overridable safety limits are designated depending on
the section type.

« Setting the Collaborative Zone(p. 304)

« Setting the Crushing Prevention Zone(p. 305)

« Setting the Collision Sensitivity Reduction Zone(p. 306)
+ Setting the Tool Orientation Limit Zone(p. 307)

« Setting the custom zone(p. 303)

The Valid Space setting makes it possible to specify whether the overridden safety limit applies inside or outside
the section.

The Zone Margin setting makes it possible to easily specify how the volume is scaled relative to the specified
coordinates.

Safety Limits overridden in a zone include the following priorities:

« If aZone is set and some Safety Limits are overridden, those Safety Limits override over the global
Safety Limits.

« Safety Limits overridden in a High Priority Zone override over Safety Limits overridden in a non-
prioritized zone.

« If there are multiple Safety Limits for a type of safety function at a particular TCP location, the most
restrictive Safety Limit in the nested zone takes precedence.

« Because High Priority Zones are nested, if there are multiple safety limits for a type of safety function at a
particular TCP location, the least restrictive Safety Limit overrides.

Warning

High Priority Zones override other zones and global robot limit settings. If multiple High Priority Zones
are nested, the safety function overrides the least restrictive safety limit. For safety reasons, High
Priority Zones should be the minimum possible size.

Selecting Dynamic Zone Enable will enable/disable the zone according to the input signal from the I/O port. If
the input is not enabled, the corresponding Space Limit will become disabled, and the robot operates as if the
corresponding Space Limit is not present

2.11 Other Safety Measures

For user safety and robot safety recovery, we provide a Safety Recovery mode and an Unpowered Operation
mode.
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Safety Recovery Mode: In the event of an error with a persistent safety violation or packaging of a robot,
the robot can be set to a user-specified position and angle in the Safety Recovery Mode. For more
information about Safety Recovery mode, refer to Using the Recovery Module(p. 240).

Unpowered Operation: This function controls the joints of the robot by external force by releasing only
the brake with the power to the motor cut off. This function is used when Safety Recovery Mode or
Handguiding is not able to return the robot to a normal status. With the Unpowered Operation mode, the
brake of each joint can be engaged or disengaged by the user. For more information on unpowered
operation, see Using the Backdrive Module(p. 238).

2.12 Validity and Responsibility

This manual does not provide information about the design, installation and operation methods of robot
applications integrated with other system. In addition, this manual does not provide information that may

influence the safety of the integrated system.

The system administrator must install the robot in a way that observes various safety requirements according
to the related national standards and regulations. In addition, the staff in charge of integrating and managing
the robot in a system must ensure that all related national safety legislation and regulations are observed. The
entity or user of the final system in which the robot is integrated has the following responsibilities, and such
responsibilities are not limited to the items listed below.

Risk assessment of the system with the robot integrated

Installation and removal of safety devices according to the outcome of the risk assessment performed
Confirmation of whether the system is properly designed, set up and installed

Establishment of system operation and instructions

Management of suitable safety settings in the software

Prevention of users modifying safety devices

Validity check of design and installation of integrated system

Indication of contact information or important notifications related to use and safety

Provision of technical documents including various manuals

Provision of information on standards and legislation applied: http://www.doosanrobotics.com/

Compliance with the safety requirements in this manual does not mean all risks can be prevented.

2.13 Disclaimer

Doosan Robotics continues to upgrade product reliability and performance, and Doosan Robotics has the right
to upgrade the product without notification. Doosan Robotics endeavors to ensure that all contents in this

manual are accurate. However, it does not assume responsibility for errors or missing information.

-41- User manual(Vv3.3.0)


http://www.doosanrobotics.com/

PART 1. Safety Manual

2.14 Declaration and Certification

2.14.1 Europe Declaration of Incorporation (Original)
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DECLARATION OF INCORPORATION

according to EC Machinery Directive 2006/42/EC Annex Il Part 1 Section B

We,
Doosan Robotics Inc.
79, Saneop-ro 156beon-gil, Gwonseon-gu, Suwon-si,
Gyeonggi-do, 16648, Republic of Korea

declare under our sole responsibility that the following product:

Product : Industrial Robot (Manipulator & Controller)

Manipulator : M0609, M1509, M1013, M0617

M Controller : CS-01

is in conformity with the following standard(s) or other normative document(s)

Standard Description

EN I1SO 12100:20100 Safety of machinery
General principles for design
Risk assessment and risk reduction

EN ISO 10218-1 Robots and robotic devices
- Safety requirements for industrial robots
Part 1: Robots

EN 60204-1:2006/A1:2009 Safety of machinery
Electrical equipment of machines

Part 1: General requirements

The product as the partly completed machinery must not be put into service until the final
machinery into which it is to be incorporated has been declared in conformity with the provisions
of the Directive 2006/42/EC, as amended by Directive 2009/127/EC, and with the regulations
transposing it into national law.

Relevant technical documentations are compiled in accordance with Annex VI, part B of the
Directive, and available in electronic form to national authorities upon legitimate request.

Additionally the product declares in conformity with the following directives, according to which
the product is CE marked:

2014/35/EU Low Voltage Directive (LVD)
2014/30/EU Electromagnetic Compatibility Directive (EMC)
Suwon, 15" October, 2018

R&D Center
Junhyun ]ang @

Chief Technical Officer
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2.14.2 Europe Machinery Directive Attestation of Conformity
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Attestation
No. M7 004249 0063 Rev. 00

Holder of Attestation: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu

Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Product: Industrial Robot
(Manipulator & Controller)

This Attestation of Conformity is issued on a voluntary basis according to Council Directive
2006/42/EC relating to machinery. It confirms that the listed equipment (partly completed
machine) complies with the requirements set in article 13 of the directive and is based on
the technical specifications applicable at the time of issuance. It refers only to the particular
sample submitted for conformity assessment. For details see: www_tuvsud.com/ps-cert

Test report no.: MAEBO1121223

Date, 2024-01-15

( Ro-Hyun Park )

Page 1 of 2
This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. Partly completed machines are
designated to be assembled in a machine, which complies with the requirements
set in the Machinery Directive 2006/42/EC and for which a Declaration of
Conformity according to Annex Il A of the Machinery Directive 2006/42/EC
needs to be drawn up.

TUV SUD Product Service GmbH - Ridlerstraiie 65 - 80339 Munich - Germany
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Attestation e
No. M7 004249 0063 Rev. 00
Model(s): Manipulator : M0609, M0617, M1013,
M1509, H2017, H2515
Controller : CS-11, CS-11P
Parameters:
Manipulator : MO609 MOB17 M1013
Rated payload : 6 kg 6 kg 10 kg
Degree of freedom : 6 axis 6 axis 6 axis
Weight : 27 kg 34 kg 33 kg
M1509 H2017 H2515
15 kg 20 kg 25kg
6 axis 6 axis 6 axis
32 kg T4 kg 72 kg
Controller : CS-11 CS-11P
Rated input voltage : 100 - 240 Va.c, 1 Phase 100 - 240 Va.c., 1 Phase
Rated frequency : 50/60 Hz 50/60 Hz
Rated input current : 10 A 10 A
Weight : 98kg 21.7kg
Tested according to:  ENISO 10218-1:2011
EN ISO 12100:2010
EN 60204-1:2018
Page 2 of 2
This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. Partly completed machines are
designated to be assembled in a machine, which complies with the requirements
set in the Machinery Directive 2006/42/EC and for which a Declaration of
Conformity according to Annex Il A of the Machinery Directive 2006/42/EC
needs to be drawn up. ®
TV

TUV SUD Product Service GmbH - Ridlerstrake 65 - 50339 Munich - Germany
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Product Service

Attestation
No. M7 004249 0078 Rev. 00

Holder of Attestation: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu

Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Product: Industrial Robot
(Manipulator & Controller)

This Attestation of Conformity is issued on a voluntary basis according to Council Directive
2006/42/EC relating to machinery. It confirms that the listed equipment (partly completed
machine) complies with the requirements set in article 13 of the directive and is based on
the technical specifications applicable at the time of issuance. It refers only to the particular
sample submitted for conformity assessment. For details see: www_tuvsud.com/ps-cert

Test report no.: MAEBO01363023

Date, 2024-01-15

( Ro-Hyun Park )

Page 10of 2

This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. Partly completed machines are
designated to be assembled in a machine, which complies with the requirements
set in the Machinery Directive 2006/42/EC and for which a Declaration of
Conformity according to Annex Il A of the Machinery Directive 2006/42/EC
needs to be drawn up.

TOUV SUD Product Service GmbH - Ridlerstrale 65 - 80339 Munich - Germany
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Product Service

No. M7 004249 0078 Rev. 00
Model(s): Manipulator : M1013, M0609, M0617,
M1509, H2017, H2515
Controller : CS$-12P, CS-12
Parameters:
Manipulator: M1013 MO609 MO617
Payload: 10kg Bkg Bkg
Degrees of freedom: BGAxis BAxis BAxis
Weight: 33kg 2Tkg 34kg
M1509 H2017 H2515
15kg 20kg 25kg
BAxis BAxis BAXxis
32kg T4kg 72kg
Controller: CS-12P CS-12
Rated input voltage: 22~60 VDC 22~60 VDC
Rated input current: 30A 30A
Weight: 21.5kg 9.6kg
Tested according to:  EN SO0 10218-1:2011
EN ISO 12100:2010
EN 60204-1:2018
Page 2 of 2
This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. Partly completed machines are
designated to be assembled in a machine, which complies with the requirements
set in the Machinery Directive 2006/42/EC and for which a Declaration of
Conformity according to Annex Il A of the Machinery Directive 2006/42/EC
needs to be drawn up. ®
TV

TUV SUD Product Service GmbH - Ridlerstralle 65 - 80339 Munich - Germany
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2.14.3 Europe EMC Directive Attestation of Conformity
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Product Service

Attestation of Conformity
No. ESA 004249 0043 Rev. 00

Holder of Attestation: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu

Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Name of Object: Industrial Robot
(Manipulator & Controller)

This Attestation of Conformity is issued on a voluntary basis according to the Directive 2014/30/EU
relating to electromagnetic compatibility. It confirms that the listed apparatus complies with the
principal protection requirements of the directive and is based on the technical specifications
applicable at the time of issuance. It refers only to the particular sample submitted for conformity
assessment. For details see: www _tuvsud.com/ps-cert

Test report no.: CPSC01468022

Date, 2023-04-19

" .

( Sang-Hoon Ha )

Page 1 of 2
This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. After preparation of the necessary

documentation and establishing compliance to requirements of all applicable

directives, the manufacturer may sign a DoC and apply the CE marking.

The DoC is issued under the sole responsibility of the manufacturer.

TUV SUD Product Service GmbH - Ridlerstraie 65 = 80339 Munich = Germany
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Attestation of Conformity

No. ES8A 004249 0043 Rev. 00

Model(s):

Description of
Object:

Tested
according to:
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Product Service

Manipulator: M0609, M0617, M1013, M1509,

H2017, H2515

Controller : CS-01, CS-01P, CS-02, CS-11P

Rated input voltage:
Rated input frequency:

Rated input voltage:

Rated input frequency:

Rated input voltage:

Rated input frequency:

Rated input voltage:
Rated input frequency:

EN 61000-6-4:2007/A1:2011
EN 61000-6-2:2005
EN 61000-3-2:2014
EN 61000-3-3:2013

CS-01
100-240 V a.c., 1Phase
50/60 Hz

CSs-01P
100-240 V a.c., 1Phase
50/60 Hz

Cs-02
22-60Vdec.
N/A

CS-11P
100-240 V a.c., 1Phase
50/60 Hz

This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. After preparation of the necessary

documentation and establishing compliance to requirements of all applicable

directives, the manufacturer may sign a DoC and apply the CE marking.

The DoC is issued under the sole responsibility of the manufacturer.

TUV SUD Product Service GmbH - Ridlerstraie 65 = 80339 Munich = Germany
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Attestation of Conformity Product Servie
No. ESA 004249 0059 Rev. 00

Holder of Attestation: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu

Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Name of Object: Industrial Robot
(Manipulator & Controller)

Model(s): Manipulator : H2017, H2515
Controller : CS-11
Description of Rated input voltage: 100-240 V a.c., 1Phase (for CS-11)
= Rated input frequency:  50/60 Hz (for CS-11
Object: i o ( !
Tested EN 61000-6-4:2007/A1:2011
i . EN 61000-6-2:2005
according to: EN 61000-3-2:2014

EN 61000-3-3:2013

EN IEC 61000-6-4:2019

EN IEC 61000-6-2:2019

EN IEC 61000-3-2:2019/A1:2021

EN 61000-3-3:2013/A2:2021
This Attestation of Conformity is issued on a voluntary basis according to the Directive 2014/30/EU
relating to electromagnetic compatibility. It confirms that the listed apparatus complies with the
principal protection requirements of the directive and is based on the technical specifications
applicable at the time of issuance. It refers only to the particular sample submitted for conformity
assessment. For details see: www _tuvsud.com/ps-cert

Test report no.: CPSC01470822

Date, 2023-06-01

A

( Laurent Yﬁén )

Page 1 of 1

This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. After preparation of the necessary

documentation and establishing compliance to requirements of all applicable

directives, the manufacturer may sign a DoC and apply the CE marking.

The DoC is issued under the sole responsibility of the manufacturer.

TUV SUD Product Service GmbH - Ridlerstrale 65 - 80339 Munich - Germany
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= . Product Service

Attestation of Conformity
No. ESA 004249 0065 Rev. 00
Holder of Attestation: Doosan Robotics Inc

79, Saneop-ro 156beon-gil, Gwonseon-gu

Suwon-si, Gyeonggi-do 16648

REPUBLIC OF KOREA
Name of Object: Industrial Robot

(Manipulator & Controller)
Model(s): Manipulator : M1013, M0609, M0617, M1509,

H2017, H2515
Controller : CS-12

Description of Rated input voltage: %ﬁﬂ Vde. (for CS-
ObJECt: Rated input current: 30 A (for C5-12)
Tested EN 61000-6-4-2007/A1-2011

. ) EN 61000-6-2:2005
according to: EN IEC 61000-6-4:2019

EN IEC 61000-6-2:2019

This Attestation of Conformity is issued on a voluntary basis according to the Directive 2014/30/EU
relating to electromagnetic compatibility. It confirms that the listed apparatus complies with the
principal protection requirements of the directive and is based on the technical specifications
applicable at the time of issuance. It refers only to the particular sample submitted for conformity
assessment. For details see: www_tuvsud.com/ps-cert

Test report no.: CPSC01472422

Date, 2023-09-19

A

( Laurent Yuén }

Page 1 of 1
This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. After preparation of the necessary

documentation and establishing compliance to requirements of all applicable

directives, the manufacturer may sign a DoC and apply the CE marking.

The DoC is issued under the sole responsibility of the manufacturer.

TUV SUD Product Service GmbH - Ridlerstrake 65 » 50339 Munich - Germany
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- - Product Service
Attestation of Conformity
No. E8A 004249 0066 Rev. 00
Holder of Attestation: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu
Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA
Name of Object: Industrial Robot
(Manipulator & Controller)
Model(s): Manipulator : H2017, H2515, M1013, M0609,

MO0617, M1509
Controller : CS-12P

ipti : . 2260Vd.c. (for CS-
DE§Crlpt|0n of Rated input voltage: 50
ObJECt' Rated input current: 30 A (for CS-12P)
Tested EN 61000-6-4-2007/A1-2011

ai ) EN 61000-6-2:2005
according to: EN IEC 61000-6-4-2019

EN IEC 61000-6-2:2019
This Attestation of Conformity is issued on a voluntary basis according to the Directive 2014/30/EU
relating to electromagnetic compatibility. It confirms that the listed apparatus complies with the
principal protection requirements of the directive and is based on the technical specifications
applicable at the time of issuance. It refers only to the particular sample submitted for conformity
assessment. For details see: www tuvsud.com/ps-cert

Test report no.: CPSC01472822

Date, 2023-09-18

( Laurent Yu.an )

Page 10f 1
This Attestation does not replace the regulatory EU Declaration of Conformity
(DoC) and does not allow for CE marking. After preparation of the necessary

documentation and establishing compliance to requirements of all applicable

directives, the manufacturer may sign a DoC and apply the CE marking.

The DoC is issued under the sole responsibility of the manufacturer.

TUV SUD Product Service GmbH - Ridlerstraite 65 - 80339 Munich - Germany
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2.14.4 U.S. NRTL Certification (U.S., CANADA)
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Ar

1l

Amernca

CERTIFICATE

No. U8 004249 0061 Rev. 00

Holder of Certificate: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu

Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Certification Mark:

Product: Industrial Robot
(Manipulator & Controller)

This product was voluntarily tested to the relevant safety requirements referenced on this certificate. It
can be marked with the certification mark above. The mark must not be altered in any way. This
product certification system operated by TUV SUD America Inc. most closely resembles system 3 as
defined in ISO/IEC 17067. Certification is based on the TUV SUD "Testing and Certification
Regulations". TUV SUD America Inc. is an OSHA recognized NRTL for USA and a Standards Council
of Canada ISO/IEC 17065 accredited Certification body for Canada.

Test report no.: MAEADT121823

Date, 2023-07-07

( Ro-Hyun Park )

®
Page 10f2 Tov
TUV SUD America, Inc. - 401 Edgewater Place Suite #500 - Wakefield - MA 01880 - USA
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S0 peciagiton %ﬁ!'_rlg
Acorédis OCH |
America
No. U8 004249 0061 Rev. 00
Model(s): Manipulator : M0609, M0617, M1013,
M1509, H2017, H2515
Controller : CS$-11, CS-11P
Tested UL 1740:2018/R:2020-11
= CSA Z2434:2014

according to:
Also evaluated to the following ANSI/NFFA 79:2021
standards:
Parameters:
Manipulator : MOB09 MO617 M1013
Rated payload : 6 kg 6 kg 10 kg
Degree of freedom : 6 axis 6 axis 6 axis
Weight : 27 kg 34 kg 33 kg

M1509 H2017 H2515

15 kg 20 kg 25kg

6 axis B axis B axis

32kg 74 kg 72kg
Controller : CS-11 CS-11P
Rated input voltage : 100 - 240 Va.c., 1 Phase 100 - 240 Va.c., 1 Phase
Rated frequency : 50/60 Hz 50/60 Hz
Rated input current : 10 A 10 A
Weight : 98 kg 20.1kg

®

Page 2 of 2 v

TUV SUD America, Inc. - 401 Edgewater Place Suite #500 - Wakefield - MA 01880 - USA
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CERTIFICATE

No. U8 004249 0071 Rev. 00

Holder of Certificate: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu
Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Certification Mark:

Product: Industrial Robot
(Manipulator & Controller)

This product was voluntarily tested to the relevant safety requirements referenced on this certificate. It
can be marked with the certification mark above. The mark must not be altered in any way. This
product certification system operated by TUV SUD America Inc. most closely resembles system 3 as
defined in ISO/IEC 17067. Certification is based on the TUV SUD "Testing and Certification
Regulations”. TUV SUD America Inc. is an OSHA recognized NRTL for USA and a Standards Council
of Canada ISO/IEC 17065 accredited Certification body for Canada.

Test report no.: MAEAQT363623

Date, 2024-01-15

( Ro-Hyun Park )

1]
Page 1 of 2 Tov
TUV SUD America, Inc. - 401 Edgewater Place Suite #500 - Wakefield - MA 01880 - USA
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X No. U8 004249 0071 Rev. 00

L

(=} Model(s): Manipulator : M1013, M0609, M0617,

= M1509, H2017, H2515

= Controller : CS-12P, CS-12

] Tested UL 1740:2018/R:2020-11

; : CSA 7434:2014/U1:2017-02

according to:

==

[FN]

(& ] Also evaluated to the following ANSI/NFPA 79:2021

standards:

&

— Parameters:

=T :

o Manipulator: M1013 MO609 MOB17

= Payload: 10kg Bkg Bkg

e. Degree of freedom: BAxis BAXis BAxis

b Weight: 33kg 27kg 34kg

=

: M1509 H2017 H2515

(L 15kg 20kg 25kg

Py B6AXIs BAXxis BAXxis
32kg T4kg T2kg

i

?;)I:Fé Controller: CS-12P Cs-12

?::g Rated input voltage: 22~60 VDC 22~60VDC

“1l

j:;-’ﬁ Rated input current: 30A 30A

i Weight: 21.5kg 9.6kg
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2.14.5 Functional Safety Certification
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Product Service

CERTIFICATE

No. Z10 004249 0080 Rev. 00

Holder of Certificate: Doosan Robotics Inc
79, Saneop-ro 156beon-gil, Gwonseon-gu

Suwon-si, Gyeonggi-do 16648
REPUBLIC OF KOREA

Certification Mark:

Product: Robot Safety Unit

The product was tested on a voluntary basis and complies with the essential requirements. The
certification mark shown above can be affixed on the product. It is not permitted to alter the
certification mark in any way. In addition the certification holder must not transfer the certificate to
third parties. This certificate is valid until the listed date, unless it is cancelled earlier. All applicable
requirements of the Testing, Certification, Validation and Verification Regulations of TUV SUD Group
have to be complied. For details see: www _tuvsud.com/ps-cert

Test report no.: DG102165T

Valid until: 2029-03-03

Date, 2024-03-15 %
‘-//_;‘_ /_)_,';"’KL.-- )J-'h_—_
e SR

/
( Gert Effenberger )

@
Page 10of 2 Tov
TUV SUD Product Service GmbH - Certification Body - Ridlerstrale 65 - 80339 Munich - Germany
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Product Service

CERTIFICATE

No. Z10 004249 0080 Rev. 00

Parameters: Suitable for: ISO TS 15066:2016, ISO 10218-1:2011

Safety functions:
STO, SBC, Emergency Stop: SIL3, PL e, CAT4

|SS1, SS2, SOS, SLP, SLS, SLT, Protective Stop,

TCP/Robot Position Limit, TCP Orientation Limit, TCP Speed Limit,
TCP Force Limit, Robot Momentum Limit, Robot Power Limit,
Caollision Detection, Safety I/O, Reflex Stop: SIL2, PL d, CAT3

Safety /O input Safety /O output
Emergency Stop, Emergency Stop,
Emergency Stop — No Loopback, Emergency Stop - excl. No Loopback
Protective Stop, Input,
Protective Stop — STO, Safe Torque Off,
Protective Stop — S51, Safe Operating Stop,
Protective Stop — SS2, Abnormal,
Protective Stop — Auto Reset & Resume, | Normal Speed,
Interlock Reset, Reduced Speed,
Reduced Speed Activation, Auto Mode,
3-Pos Enable Switch, Manual Mode,
Handguiding Enable Switch, Remote Control Mode,
Remote Control Enable, Standalone Zone,
Safety Zone Dynamic Enable, Collaborative Zone,
HGC End & Task Resume High Priority Zone,
Tool Orientation Limit Zone,
Designated Zone
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Tested IEC 61508-1:2010
di . IEC 61508-2:2010
according to: IEC 61508-3:2010
IEC 61800-5-2:2016
ISO 13849-1:2023
* IEC 62061:2021
IEC 61000-8-7:2014
w
— \ :
= Model(s): Safety Controller for Single & Multi-powered Robot
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N Page 2 of 2 TOV

TUV SUD Product Service GmbH - Certification Body - Ridlerstrake 65 - 80339 Munich - Germany
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2.14.6 Voluntary Safety Confirmation Declaration (KCs)
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2.15 Stop Distance and Stop Time

2.15.1 Measurement Methods and Conditions

« Stop distance is the angle traveled from the moment a stop signal is generated to the moment all

manipulator stop operation.

« Stop time is the time from the moment a stop signal is generated to the moment all manipulator stop

operation.

« Stop distance and stop time data are provided for Joint 1, Joint 2 and Joint 3, which have large travel

distances.

« The movement of an overlapping axis can cause a longer stop distance.
« Stop distance and stop time data are defined according to KS B ISO 10218-1:2011 Declaration and

Certification(p. 42).

Stop Category

Stop Category
1 Stop Category 1
2 Stop Category 0

Measurement Poses and Conditions

Description

The stop distance and stop time of Joint 1 (Base) and Joint
2 (Shoulder) are measured at 33%, 66% and 100% of the
maximum speed, stretch level and load, respectively. The
stop distance and stop time of Joint 3 (elbow) is measured
at 33%, 66% and 100% of maximum speed and load. The
stretch level during Joint 3 measurement is locked at
maximum because of the lower arm length and completely
flat wrist.

The stop distance and stop time of Joint 1 (Base), Joint 2
(Shoulder) and Joint 3 (Elbow) are measured at maximum
speed, stretch level and load. The axes of Joint 2 and Joint 3
are parallel to each other, so an impact caused by forced
stop on one part may cause a slip on the other side. The
angle deviation is also measured.

Joint 1 measurement is performed with the rotating axis perpendicular to the ground and during horizontal

movement.

Joint 2 and Joint 3 measurements are performed with the rotating axis parallel to the ground and when the
robot is stopped in a downward movement vertical to the ground.

© note

The measurements are the result of the worst case. Measurement may vary according to circumstances
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The pose for 33%, 66%, and 100% of extension

Joint 1

100%
extension %_Pg
Stop category -

0

33% extension

Stop category
1

66% extension

Stop category
1

Joint 2

Joint 3

PART 1. Safety Manual
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Joint 3

Joint 2

Joint 1

100%
extension

Stop category
1

The pose when the stop is initiated and the measured angle ( Oa )
Joint 1 Joint 2
Joint1 —.f).
No slip, 6a 81 B
Stop initiating position

Joint2

4-_.-.--.-__._‘.-*

User manual(V3.3.0)
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Joint 1

Joint3

S;é'p initiating position
7

&=

2.15.2 M1013 Stop Category

M1013 Stop Category 1

Stop Distance and Stop Time of Joint 1 (Base)

Stop Distance at 33% of Max. Load (rad)

PART 1. Safety Manual

Joint 2

Stop Distance at 66% of Max. Load (rad)

Stopping distance
payload 33%
0.7 ———
0.6 - /
? 0.5 / g
‘e 0.4 ) %
o —#—Extension = 33% o
£03 - £
ko —e—Extension = 66% a
202 — 2
0.1 i Extension = 100%
]
33 66 100
Joint speed [%]

b
=N

e o p o
o N A O

Stopping distance
payload 66%

—— Extension = 33%

—4— Extension = 66%
=i Extension = 100%

e —

33 66

Joint speed [%)]

100

Stop Distance at Max. Load (rad)

Stop Time at 33% of Max. Load (ms)
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Stopping distance
payload 100%
1.2
1 A
Tos
g 06 —B— Extension = 33%
E /X ension
% 0.4 /"— —+—Extension = 66%
(=]
0.2 / —#— Extension = 100%
0 N
33 66 100
Joint speed [%]

Stopping time
payload 33%
700
600 -
500

B pd
‘g ig | ",w‘_ ~——4— Extension = 33%
E oo :(// = 8 = Extension = 66%

o —4— Extension = 100%
0

33 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)

Stop Time at Max. Load (ms)

Stopping time

payload 66%
1200
1000

800 /

I

E

@ 600 / +— Extension = 33%
E _—

= 400 rd /— - 8 = Extension = 66%

200 I #— Extension = 100%
0
33 66 100
Joint speed [%]

400 &
200 =

0

Stopping time
payload 100%
1200
1000 A
= 800 +
‘E‘ 600 / —4— Extension = 33%
E —— Extension = 66%

—#— Extension = 100%

33 66 100
Joint speed [%)]

Stop Distance and Stop Time of Joint 2 (Shoulder)

Stop Distance at 33% of Max. Load (rad)

Stop Distance at 66% of Max. Load (rad)

Stopping distance
payload 33%
0.6

0.5 /‘

E 0.4 //.7 —— Extension = 33%
%03 T
E . /5/ —— Extension = 66%
g . —— Extension = 100%
0.1 /.
0 ‘/
33 66 100

Joint speed [%]

Stopping distance
payload 66%

0.8 /
0.6 s
/ —&—Extension = 66%

0.4
—&— Extension = 100%

0.2

o]

33 66 100
Joint speed [%]

—#— Extension = 33%

Distance [rad]

Stop Distance at Max. Load (rad)
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Stopping distance
payload 100%

0.8 /‘

E 0.6 / —8— Extension = 33%

E / —&— Extension = 66%

=04

g —i— Extension = 100%
0.2 4

33 66 100
Joint speed [%]

Stopping time
payload 33%
700
600
. 500 o

P

R i
¥ 200

100 |

33 66 100
Joint speed [%]

—4— Extension = 33%
= i@l = Extension = 66%

——#— Extension = 100%

Stop Time at 66% of Max. Load (ms)

Stop Time at Max. Load (ms)

Stopping time
payload 66%
1000

800 /A
o il

400
. ;/’— g

33 66 100
Joint speed [%)]

~—— Extension = 33%

Time [ms]

= @ = Extension = 66%

—— Extension = 100%

Stopping time
payload 100%
1200
1000 S
= 800
‘%‘ 600 // —4—Extension = 33%
lE 400 e - —&—Extension = 66%
200 7/7 ~d— Extension = 100%
0
33 66 100
Joint speed [%]

Stop Distance and Stop Time of Joint 3 (Elbow)

Stop Distance at Max. Stretch Level (rad)

Stop Time at Max. Stretch Level (ms)

Stopping distance
extension 100%
< 0.4

A
77
E o A// —8—Payload =33 %

g 0.2 —&— Payload = 66%

01 f‘;{/

33 66 100
Joint speed [%]

07
0.6
T 05

~—#— Payload = 100%

Stopping time
extension 100%
500
400 A
E 200 -
i —4—Payload=33%
E > / —8—Payload = 66%
100 - ==~ Payload = 100%
D L
33 66 100
Joint speed [%]
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M1013 Stop Category 0

Joint1

Extension=100%, Speed=100%, Payload=100%
Stopping distance (rad) Stopping time (ms)

Joint1 0.144 136

Joint 2

Extension=100%, Speed=100%, Payload=100%

Stopping distance (rad) Stopping time (ms)
Jointz(gf ) 0.15 315
Joint 3 (9j3) 0.346
Distance (9d ) 0314

Joint 3

Extension=100%, Speed=100%, Payload=100%

Stopping distance (rad) Stopping time (ms)
Jointz(QIZ) 0.161 225
Joint 3 (9j3) 0.153
Distance (Bd ) 0.279

« Thejoint 2 and joint 3 angles are refer to 912 , 913, gd in Measurement Poses and Conditions(p. 72).
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2.15.3 M0609 Stop Category

M0609 Stop Category 1

Stop Distance and Stop Time of Joint 1 (Base)

Stop Distance at 33% of Max. Load (rad)

PART 1. Safety Manual

Stop Distance at 66% of Max. Load (rad)

Stopping distance
payload 33%
0.5
04 /;
T
= 0.3
g —8—Extension = 33%
£ 02 —e—Extension = 66%
o
0.1 ——Extension = 100%
]
33 66 100
Joint speed [%]

Stopping distance

payload 66%
0.5 -
A
0.4
£
L
03
g —8— Extension = 33%
_*3 02 / —o— Extension = 66%
a
0.1 E%/ —ir— Extension = 100%
0
33 66 100
Joint speed [%]

Stop Distance at Max. Load (rad)

Stop Time at 33% of Max. Load (ms)

Stopping distance

payload 100%

0.5

0.4 -
=)
m
= 0.3 -
g —8— Extension = 33%
502 :
ko —— Extension = 66%
(=}

0.1 g ~— Extension = 100%

0
33 66 100
Joint speed [%)]

Stopping time
payload 33%
400
350 ;
300 - /ﬁ
= 250
E
= 200 V- —+—Extension = 33%
& 150 1 / —=—Extension = 66%
100 L
50 ~i— Extension = 100%
0
33 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)
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Stopping time
payload 66%
400
350
300
T 250
o 200 —e—Extension = 33%
E 150 (/ ~—#—Extension = 66%
100 -
50 ~—Extension = 100%
0
B 66 100
Joint speed [%]

Stopping time
payload 100%
400
350
300 f
7 250
%E' 200 / —a—Extension =33%
E 150 .
B/ —8—Ext =66%
- 100 | xtension
50 ~==—Extension = 100%
0
23 66 100
Joint speed [%]

Stop Distance and Stop Time of Joint 2 (Shoulder)

Stop Distance at 33% of Max. Load (rad)

Stop Distance at 66% of Max. Load (rad)

Stopping distance
payload 33%
0.5

e .
» /
0.2 A /

0.1 g

33 66 100
Joint speed [%)]

—8— Extension = 33%
—&#— Extension = 66%
—&— Extension = 100%

Distance [rad]

Stop Distance at Max. Load (rad)

Stopping distance
payload 66%
0.5
_. 04 e
E - —8— Extension = 33%
g ¥ ~—&— Extension = 66%
g 02 —— Extension = 100%
2
0.1
>
o
a3 66 100
Joint speed [%]

Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 100%
0.5
_.04
® s y —=— Extension = 33%
g : —a— Extension = 66%
g 0.2 —— Extension = 100%
85— e
0
33 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)

-80-

Stopping time
payload 33%
400 -
350 —
300 P
Z 250 /
s 200 —e—Extension = 33%
£
= =0 / —@— Extension = 66%
100
50 - =& Extension = 100%
0
33 66 100
Joint speed [%]

Stop Time at Max. Load (ms)
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Stopping time
payload 66%
400
350 - —
300 -
'g 250
‘e 200 —4— Extension = 33%
@
£ 150 - - - i
= ( Extension = 66%
100 ——
50 - —&— Extension = 100%
|
0 4
33 66 100
Joint speed [%]

Stop Distance and Stop Time of Joint 3 (Elbow)

Stop Distance at Max. Stretch Level (rad)

Stopping time
payload 100%
400

350
300 f
2 250

‘a 200 / == Extension = 33%
E 150 .
S ~@— Extension = 66%
50 ~—i— Extension = 100%
0
33 66 100
Joint speed [%]

Stop Time at Max. Stretch Level (ms)

Stopping distance Stopping time
extension 100% extension 100%
0.7 500
- 0-? ; / 400 /
T 0 _—
< 0.4 E 300 /ﬁ
- P /J —8— Payload =33 % - o0 —&— Payload = 33 %
£ 6o —o—Payload = 66% £ - & = Payload = 66%
2o
0.1 - 7/7, ~#— Payload = 100% 100 —— Payload = 100%
0 0
33 66 100 33 66 100
Joint speed [%] Joint speed [%)]
M0609 Stop Category 0
Joint 1
Extension=100%, Speed=100%, Payload=100%
Stopping distance(rad) Stopping time(ms)
Joint 1 0.133 92
Joint 2

Extension=100%, Speed=100%, Payload=100%
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Stopping distance(rad)

Joint2 (gf ) 0.171
Joint3 (9f3) 0.05
Distance (9d ) 0.195
Joint 3

Extension=100%, Speed=100%, Payload=100%

Stopping distance(rad)

Joint 2 (gf ) 0.034
Joint 3 (9f3) 0.122
Distance (9d ) 0.151

6;

« Thejoint 2 and joint 3 angles are refer to

2,15.4 M0617 Stop Category

MO0617 Stop Category 1

Stop Distance and Stop Time of Joint 1 (Base)

Stop Distance at 33% of Max. Load (rad)

PART 1. Safety Manual

Stopping time(ms)

305

Stopping time(ms)

113

2, 9f3, Bd in Measurement Poses and Conditions(p. 72).

Stop Distance at 66% of Max. Load (rad)

Stopping distance

payload 33%
0.6
0.5
T os
g 0.3 —8—Extension = 33%
5 0.2 ~—4—Extension = 66%
= 0.1 ~i—Extension = 100%
0
33 66 100
speed [%]

12

0.8
0.6
0.4
0.2

Distance [rad]

33

Stopping distance
payload 66%

—— Extension = 33%
—4— Extension = 66%

—i— Extension = 100%

66 100
Joint speed [%)]

-82-

User manual(V3.3.0)



Stop Distance at Max. Load (rad)

PART 1. Safety Manual

Stop Time at 33% of Max. Load (ms)

Stopping distance

payload 100%
1.2
1
= /‘
@ 0.8 /
8 06 —=— Extension = 33%
8 p -
& 04 —4— Extension = 66%
(=]
0.2 —— Extension = 100%
0 .
33 66 100
Joint speed [%)]

Stopping time
payload 33%
600
500 /—
= 400 -
g )y 4 )
‘@ 300 / —4#—Extension = 33%
E 200 —&— Extension = 66%
100 —&—Extension = 100%
0
33 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)

Stop Time at Max. Load (ms)

Stopping time
payload 66%
600
500 /7
= 400
‘@ 300 /( —4—Extension = 33%
E 200 | ﬁr/ —8—Extension = 66%
100 | ~——[Extension = 100%
0

o) 66

Joint speed [%]

100

Stopping time
payload 100%

600

500 H;
= 400
'E‘ 300 / —e—Extension = 33%
E 200 - _5’/ —8—Extension = 66%

100 | ~—#—Extension = 100%

ol
33 66 100
Joint speed [%]

Stop Distance and Stop Time of Joint 2 (Shoulder)

Stop Distance at 33% of Max. Load (rad)

Stop Distance at 66% of Max. Load (rad)

Stopping distance

payload 33%

05
_. 04 - :
B i / —8—Extension = 33%
g —o— Extension = 66%
=
= 0.2 =i~ Extension = 100%
s

01 - 4

0 -
33 66 100

Joint speed [%]
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Stopping distance
payload 66%

| /;
//

w

33

- =—@—Extension = 33%

—4— Extension = 66%

—&— Extension = 100%

66
Joint speed [%]

100
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Stop Distance at Max. Load (rad)
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Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 100%
0.5
_04
-E 0.3 ——Extension = 33%
E ’ —e—Extension = 66%
g 0.2 —a— Extension = 100%
a
0.1
ﬂ/
0 =
33 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)

Stopping time
payload 33%

600
500 /
— 400

‘E‘sooi -’V

—#— Extension = 33%
E
£ 200 f —8— Extension = 66%
100 ~—— Extension = 100%
0

33 66 100
Joint speed [%]

Stop Time at Max. Load (ms)

Stopping time
payload 66%

g il

—4—Extension = 33%

—— Extension = 66%

~i— Extension = 100%

33 66 100
Joint speed [%)]

Stop Distance and Stop Time of Joint 3 (Elbow)

Stop Distance at Max. Stretch Level (rad)

Stopping time
payload 100%
600
y
500
= 400 7

%300' y

—&—Extension = 33%
E 200 / —8— Extension = 66%
100 ~— Extension = 100%
0

33 66 100
Joint speed [%]

Stop Time at Max. Stretch Level (ms)

Stopping distance

extension 100%
0.5

0.3

=
d
3 —8—Payload=33%
g 0.2 -
k- —e—Payload = 66%
o1

d E/ —a— Payload = 100%

o]

33 66 100

Joint speed [%]

Stopping time
extension 100%
400
350
300 ~
T 250 /{/
5 200 —o—Payload=33%
E 150 n// —m—Payload = 66%
100 +
50 ~d—Payload = 100%
0
L) 66 100
Joint speed [%]
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MO0617 Stop Category 0

Joint1

Extension=100%, Speed=100%, Payload=100%
Stopping distance(rad) Stopping time(ms)

Joint1 0.095 89

Joint 2

Extension=100%, Speed=100%, Payload=100%

Stopping distance(rad) Stopping time(ms)
Joint2 (91’ ) 0.104 326
soint3 (973) 0336
Distance (Qd ) 0.26

Joint 3

Extension=100%, Speed=100%, Payload=100%

Stopping distance(rad) Stopping time(ms)
Joint 2 (9;' ) 0.079 173
Joint3(9j3) 0.119
Distance (Qd ) 0.185

« Thejoint 2 and joint 3 angles are refer to 912 , 9f3, B4 in Measurement Poses and Conditions(p. 72).
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2.15.5 M1509 Stop Category

M1509 Stop Category 1

Stop Distance and Stop Time of Joint 1 (Base)

Stop Distance at 33% of Max. Load (rad)

PART 1. Safety Manual

Stop Distance at 66% of Max. Load (rad)

Stopping distance
payload 33%
0.8
0.7 A
= 0.6
2 05 - /
g 04 —8—Extension = 33%
S 03 £/ )
= / —e—Extension = 66%
o 0.2 -
0.1 ——Extension = 100%
5 wr
(0]
33 66 100
Joint speed [%]

Stopping distance
payload 66%

0.8
0.6 / s

—— Extension = 33%
24 ; /{' —— Extension = 66%
0.2 - ~i— Extension = 100%

33 66 100
Joint speed [%]

Distance [rad]

Stop Distance at Max. Load (rad)

Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 100%
1.5
i P
Tos
E 0.6 A —m—Extension = 33%
B 0.4 - ~————  —4—Extension = 66%
= 0.2 +—z - —&—[Extension = 100%
o A
33 66 100
Joint speed [%)]

Stopping time
payload 33%
600
500 /A
— 400 ;|
‘5‘ 300 f +— Extension = 33%
T% 200 + =l = Extension = 66%
100 + Extension = 100%
0
33 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)
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Stopping time
payload 66%
800
700
600 /
E 500
‘e 400 - —+—Extension = 33%
E 300 :
- —8—Extension = 66%
200 |4
100 ——Extension = 100%
0
33 66 100
Joint speed [%)]

Stopping time
payload 100%
1200
1000
- 800 /
‘E‘ 600 / —4—Extension = 33%
E ] —
= 400 K —8—Extension = 66%
200 +— =  —&—Extension = 100%
0
33 66 100
Joint speed [%]

Stop Distance and Stop Time of Joint 2 (Shoulder)

Stop Distance at 33% of Max. Load (rad)

Stop Distance at 66% of Max. Load (rad)

Stopping distance

payload 33%
0.7
0.6 "A
< 0.5

—i— Extension = 33%
—4— Extension = 66%

£ o4 //
B i £/

© —#— Extension = 100%
Z 02 ///
0.1 o
0
33 66 100

Joint speed [%]

Stopping distance
payload 66%
0.8
0.7 =
= 0.6 / _
-] P —8— Extension = 33%
& 0.5 // )
8 0.4 /‘/ —4— Extension = 66%
£ 03 / ~— Extension = 100%
a 0.2
0.1 - %
O A
a3 66 100
Joint speed [%]

Stop Distance at Max. Load (rad)

Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 100%
12

0.8 / —&— Extension = 33%
0.6 4 —e—Extension = 66%
0.4 ~ A —a— Extension = 100%

0.2 —5

Distance [rad]

33 66
Joint speed [%]

100

Stopping time
payload 33%
600
500 P
= 400 p -
‘E‘ 300 Z/ —— Extension = 33%
£
+ 200 = @ = Extension = 66%
100 V #— Extension = 100%
0
3 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)
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&8
3

700

858488
SRSt

time [ms]

200
100

Stopping time
payload 66%

P

—4— Extension = 33%

jﬁ

—#— Extension = 66%

=~ Extension = 100%

3 66

Joint speed [%]

time [ms]

1000

800

400

200 -

Stopping time
payload 100%

—#— Extension = 33%
—#— Extension = 66%

4 Extension = 100%

33

66
Joint speed [%]

100

Stop Distance and Stop Time of Joint 3 (Elbow)

Stop Distance at Max. Stretch Level (rad)

Stop Time at Max. Stretch Level (ms)

Stopping distance Stopping time
extension 100% extension 100%
0.7 500
R = %
- 0.4 E 300
- o / —8—Payload =33 % = o0 —+—Payload=33%
£ 0.2 —&—Payload = 66% E . —8—Payload = 66%
= 0.1 +— ~#— Payload = 100% 100 =~ Payload = 100%
0 0
32 66 100 33 66 100
Joint speed [%] Joint speed [%]
M1509 Stop Category 0
Joint 1
Extension=100%, Speed=100%, Payload=100%
Stopping distance(rad) Stopping time(ms)
Joint 1 0.138 109
Joint 2

Extension=100%, Speed=100%, Payload=100%

-88-

User manual(V3.3.0)



PART 1. Safety Manual

Stopping distance(rad) Stopping time(ms)
Joint2 (gf ) 0.105 327
Joint 3 (91‘3) 0.492
Distance (Qd ) 0.338

Joint 3
Extension=100%, Speed=100%, Payload=100%

Stopping distance(rad) Stopping time(ms)
Joint2 (gf ) 0.155 197
Joint3(9j3) 0.134
Distance (Qd ) 0.258

« Thejoint 2 and joint 3 angles are refer to 912 , 9f3, Bd in Measurement Poses and Conditions(p. 72).

2,15.6 H2017 Stop Category

H2017 Stop Category 0

Joint1

Extension=100%, Speed=100%, Payload=100%

Stopping distance (rad) Stopping time (ms)

Axis 1 0.12483 98.867

Joint2
Extension=100%, Speed=100%, Payload=100%

Stopping distance (rad) Stopping time (ms)

Axis 2 0.09471 296.568
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Stopping distance (rad) Stopping time (ms)

Axis 3 0.44703

Joint 3

Extension=100%, Speed=100%, Payload=100%

Stopping distance (rad) Stopping time (ms)
Axis 2 0.14045 178.785
Axis 3 0.12168
H2017 Stop Category 1

Stop Distance and Stop Time of Joint 1 (Base)

Stop Distance at 33% of Max. Load (rad) Stop Distance at 66% of Max. Load (rad)
Stopping distance Stopping distance
payload 33% payload 66%
0.7 1
. 0.6 — 0.8
o 0.5 -'E'
=04 . o6 .
o —#—Extension = 33% o —8— Extension = 33%
£ 03 £ 04
B4, —e—Extension = 66% g T
= 0.1 4 - Extension = 100% 0.2 - Extension = 100%
0 - 0 ~
33 66 100 33 66 100
Joint speed [%] Joint speed [%]
Stop Distance at Max. Load (rad) Stop Time at 33% of Max. Load (ms)
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Stopping distance
payload 100%

1.2

1 /A
? 0.8
E 0.6 / » —@— Extension = 33%
o
% 04 —&— Extension = 66%
° 0.2 —i— Extension = 100%

0 L

33 66 100
Joint speed [%]

Stopping time
payload 33%
600 -
500 y

Extension = 33%

Ezoo / "

= @l = Extension = 66%

—i— Extension = 100%

33 66 100
Joint speed [%)]

Stop Time at 66% of Max. Load (ms)

Stop Time at Max. Load (ms)

Stopping time
payload 66%
700
600 -
500
i —4—Extension = 33%
£ 300 - =
= 500 - —8—Extension = 66%
100 ~=—Extension = 100%
0
33 66 100
Joint speed [%)]

Stopping time
payload 100%
1000
800 /A

600 /

2

33 66 100
Joint speed [%]

—4—Extension = 33%

time [ms]

—E—Extension = 66%

—&—Extension = 100%

Stop Distance and Stop Time of Joint 2 (Shoulder)

Stop Distance at 33% of Max. Load (rad)

Stop Distance at 66% of Max. Load (rad)

Stopping distance

payload 33%
0.7
0.6 d
= 0.5 /_

—8— Extension = 33%
—&— Extension = 66%
~— Extension = 100%

; o

0.2 /j/

0.1 Z

¥

33 66 100
Joint speed [%]

Stopping distance

payload 66%

0.7

0.6
g 0.5 v - —#—Extension = 33%
- 0 1/ —4— Extension = 66%
503 R
=z s —— Extension = 100%
a 0.2

o1 jé,‘-i

04
33 66 100
Joint speed [%)]

Stop Distance at Max. Load (rad)
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Stopping distance
payload 100%
1
_.os8 =
E —#—Extension = 33%
E. 45 —4— Extension = 66%
E 0.4 —— —&—Extension = 100%
2 oz
0
33 66 100
Joint speed [%]

Stopping time
payload 33%
600
500 /
E f‘//'i +— Extension = 33%
N
£ 200 ‘,/ = & = Extension = 66%
100 #—— Extension = 100%
0
33 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)

Stop Time at Max. Load (ms)

Stopping time
payload 66%
700
600 &
500
£ 400 . )
S —— Extension = 33%
£ 300
* 500 —— Extension = 66%
100 —i— Extension = 100%
0
33 66 100
Joint speed [%)]

Stopping time
payload 100%

/“
—

-
s =

100 V

=4 Extension = 33%

—@—Extension = 66%

= Extension = 100%

33 66
Joint speed [%]

100

Stop Distance and Stop Time of Joint 3 (Elbow)

Stop Distance at Max. Stretch Level (rad)

Stop Time at Max. Stretch Level (ms)

Stopping distance
extension 100%
0.6

e P

E. 0.3 ///

—8—Payload=33%

% 02 —e— Payload = 66%
= 0.1 —a— Payload = 100%
0
33 66 100
Joint speed [%]

Stopping time

extension 100%

400

350

300 -

250

o 200 —4—Payload =33 %

£ 150 —=—Payload = 66%
100 -

50 ~#—Payload = 100%

33 66 100
Joint speed [%]
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2.15.7 H2515 Stop Category

H2515 Stop Category 1

Stop Distance and Stop Time of Joint 1 (Base)

Stop Distance at 33% of Max. Load (rad)

PART 1. Safety Manual

Stop Distance at 66% of Max. Load (rad)

Stopping distance
payload 33%
0.7
0.6
i 0.5 - .
<04 - ‘
R s —&—Extension = 33%
g 0:2 ,I/ —e—Extension = 66%
0.1 / ~—Extension = 100%
[ 2
]
33 66 100
Joint speed [%]

Stopping distance

payload 66%
1
0.8
=)
L
0.6 -
g / —=— Extension = 33%
_‘3 0 4 —o— Extension = 66%
a
0.2 - —i— Extension = 100%
o]
33 66 100
Joint speed [%]

Stop Distance at Max. Load (rad)

Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 100%

1.2
1
E 0.8
8 06 it —B—Extension = 33%
_é 0.4 /A/ 4- —&—Extension = 66%
= 0.2 / ~— Extension = 100%
o]
33 66 100
Joint speed [%)]

Stopping time
payload 33%
600
500
— 400
-5. 200 //7 4— Extension = 33%
é 200 . = @ = Extension = 66%
100 + _./' &~ Extension = 100%
0
33 66 100
Joint speed [%]

Stop Time at 66% of Max. Load (ms)
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Stopping time
payload 66%
700
600 L
_. 500
£ 400 Pl - _
M 200 / —a—Extension = 33%
.-E. S5 / —8—Extension = 66%
100 [l —a—Extension = 100%
0
3 66 100
Joint speed [%]

Stopping time
payload 100%
1000
200 /
T 600 .
™3 —4—Extension = 33%
£ 4001 '7‘ % : —8—Extension = 66%
20— ——Extension = 100%
0
33 66 100
Joint speed [%]

Stop Distance and Stop Time of Joint 2 (Shoulder)

Stop Distance at 33% of Max. Load (rad)

Stop Distance at 66% of Max. Load (rad)

Stopping distance
payload 33%
0.7
0.6 /.,
? 0.5 /)— —— Extension = 33%
E 0.4 / —4— Extension = 66%
E 0.3 /14 —#— Extension = 100%
302 =
0.1
"4
0
33 66 100
Joint speed [%]

Stopping distance
payload 66%
0.7
0.6 A
gos //’ —m—Extension = 33%
'E' 0.4 A// —4— Extension = 66%
E 0.3 / —— Extension = 100%
0.1 - -.i
o |
33 66 100
Joint speed [%]

Stop Distance at Max. Load (rad)

Stop Time at 33% of Max. Load (ms)

Stopping distance
payload 100%

_.o08 7
s —ii— Extension = 33%
= 0.6
a —e—Extension = 66%
=
£ 0.4 4 —— Extension = 100%
B0

0

33 66 100

Joint speed [%]

Stopping time
payload 33%

- ;— —#— Extension = 33%

V = 8l = Extension = 66%

100 i

Extension = 100%

33 66
Joint speed [%]

100

Stop Time at 66% of Max. Load (ms)

-94.-

Stop Time at Max. Load (ms)

User manual(V3.3.0)




PART 1. Safety Manual

Stopping time Stopping time
payload 66% payload 100%
700 800
600 A 700 e
600
T o - T 0 - -
% —4— Extension = 33% ‘o 400 —#— Extension = 33%
-Gl i — E 300 & on =
= xtension = 66% ] —8— Extension = 66%
200 w ' 200 /
100 ~fe— Extension = 100% 100 = Extension = 100%
0 0
33 66 100 33 66 100
Joint speed [%] Joint speed [%]
Stop Distance and Stop Time of Joint 3 (Elbow)
Stop Distance at Max. Stretch Level (rad) Stop Time at Max. Stretch Level (ms)
Stopping distance Stopping time
extension 100% extension 100%
400
350
L 300 -
E T 250
g —8—Payload = 33 % = 200 Z —+—Payload = 33 %
£ —e—Payload = 66% £ 150 Z —m—Payload = 66%
(=} 100 -
~—e— Payload = 100% 50 —#&—Payload = 100%
0
33 66 100 33 66 100
Joint speed [%] Joint speed [%]
H2515 Stop Category 0
Joint 1
Extension=100%, Speed=100%, Payload=100%
Stopping distance (rad) Stopping time (ms)
Axis 1 0.12483 98.867

Joint 2

Extension=100%, Speed=100%, Payload=100%
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Stopping distance (rad)

Axis 2 0.09471
Axis 3 0.44703
Joint 3

Extension=100%, Speed=100%, Payload=100%

Stopping distance (rad)

Axis 2 0.14045

Axis 3 0.12168

PART 1. Safety Manual

Stopping time (ms)

296.568

Stopping time (ms)

178.785

2.16 Upper/Lower Threshold Range and Default Value of Safety

Parameters

2.16.1 M1509

Parameters Normal
Min
Joint Angle J1 (degree) -360
Limits
J2 (degree) -360
J3 (degree) -150
J4 (degree) -360
J5 (degree) -360
J6 (degree) -360
Joint Speed J1 (degree/s) 0
Limits
J2 (degree/s) 0

Max

360

360

150

360

360

360

150

150

-96 -

Default

-360~360

-95~95

-135~135

-360~360

-135~135

-360~360

150

150

Reduced

Min Max
-360 360
-360 360
-150 150
-360 360
-360 360
-360 360
0 150
0 150

Default

-360~360

-95~95

-135~135

-360~360

-135~135

-360~360

150

150

Toler
ance

(+/-)

3/-3

3/-3

3/-3

3/-3

3/-3

3/-3

10

10
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J3 (degree/s) 0 180 180 0 180 180 10
J4 (degree/s) 0 225 225 0 225 225 10
J5 (degree/s) 0 225 225 0 225 225 10
J6 (degree/s) 0 225 225 0 225 225 10
Robot/TCP Force (N) 0 800 162 0 800 81 -
Limits
Power (W) 0 160 650 0 160 120 -
0 0
Speed (mm/s) 0 700 2000 0 700 1000 -
0 0
Momentum 0 135 68 0 135 40 -
(kgm/s)
Collision 1 100 75 - - - -
Detection
Sensitivity (%)
Safety 1/0 Speed Reduction - - - 1 100 20 -
Ratio (%)

2.16.2 M1013

Parameters Normal Reduced Toler
ance

. . (+/-)

Min Max Default Min Max Default
Joint Angle J1 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
Limits

J2 (degree) -360 360 -95~95 -360 360 -95~95 3/-3

J3 (degree) -160 160  -135~135 -160 160  -135~135 3/-3

J4 (degree) -360 360 -360~360 -360 360  -360~360 3/-3

J5 (degree) -360 360 -135~135 -360 360 -135~135 3/-3
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J6 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
Joint Speed J1 (degree/s) 0 120 120 0 120 120 10
Limits

J2 (degree/s) 0 120 120 0 120 120 10

J3 (degree/s) 0 180 180 0 180 180 10

J4 (degree/s) 0 225 225 0 225 225 10

J5 (degree/s) 0 225 225 0 225 225 10

J6 (degree/s) 0 225 225 0 225 225 10
Robot/TCP Force (N) 0 550 144 0 550 72 -
Limits

Power (W) 0 160 600 0 160 100 -

0 0
Speed (mm/s) 0 800 2000 0 800 1500 -
0 0

Momentum 0 165 82 0 165 50 -

(kgm/s)

Collision 1 100 75 - - - -

Detection

Sensitivity (%)
Safety 1/0 Speed Reduction - - - 1 100 20 -

Ratio (%)

2.16.3 M0617

Parameters Normal Reduced Toler
ance
. . (+/-)
Min Max Default Min Max Default
Joint Angle J1 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
Limits
J2 (degree) -360 360 -95~95 -360 360 -95~95 3/-3
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J3 (degree) -165 165 -145~145 -165 165 -145~145 3/-3

J4 (degree) -360 360 -360~360 -360 360 -360~360 3/-3

J5 (degree) -360 360 -135~135 -360 360 -135~135 3/-3

J6 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
Joint Speed J1 (degree/s) 0 100 100 0 100 100 10
Limits

J2 (degree/s) 0 100 100 0 100 100 10

J3 (degree/s) 0 150 150 0 150 150 10

J4 (degree/s) 0 225 225 0 225 225 10

J5 (degree/s) 0 225 225 0 225 225 10

J6 (degree/s) 0 225 225 0 225 225 10
Robot/TCP Force (N) 0 500 108 0 500 54 -
Limits

Power (W) 0 160 600 0 160 100 -

0 0
Speed (mm/s) 0 800 2000 0 800 1500 -
0 0

Momentum 0 180 90 0 180 55 -

(kgm/s)

Collision 1 100 75 - - - -

Detection

Sensitivity (%)
Safety 1/0 Speed Reduction - - - 1 100 20 -

Ratio (%)
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2.16.4 M0609

Parameters Normal Reduced Toler
ance
. . (+/-)
Min Max Default Min Max Default
Joint Angle J1 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
Limits
J2 (degree) -360 360 -95~95 -360 360 -95~95 3/-3
J3 (degree) -150 150 -135~135 -150 150 -135~135 3/-3
J4 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
J5 (degree) -360 360 -135~135 -360 360 -135~135 3/-3
J6 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
Joint Speed J1 (degree/s) 0 150 150 0 150 150 10
Limits
J2 (degree/s) 0 150 150 0 150 150 10
J3 (degree/s) 0 180 180 0 180 180 10
J4 (degree/s) 0 225 225 0 225 225 10
J5 (degree/s) 0 225 225 0 225 225 10
J6 (degree/s) 0 225 225 0 225 225 10
Robot/TCP Force (N) 0 400 96 0 400 48 -
Limits
Power (W) 0 160 300 0 160 80 -
0 0
Speed (mm/s) 0 700 2000 0 700 1000 -
0 0
Momentum 0 75 38 0 75 23 -

(kgm/s)
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Collision
Detection

Sensitivity (%)

Speed Reduction

Ratio (%)

2.16.5 H2515

Parameters

Joint Angle
Limits

Joint Speed
Limits

Robot/TCP
Limits

J1 (degree)

J2 (degree)

J3 (degree)

J4 (degree)

J5 (degree)

J6 (degree)

J1 (degree/s)

J2 (degree/s)

J3 (degree/s)

J4 (degree/s)

J5 (degree/s)

J6 (degree/s)

Force (N)

Power (W)

Normal

Min

-360

-125

-160

-360

-360

-360

o

100

Max

360

125

160

360

360

360

100

80

100

180

180

180

1200

1600

-101-
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Default

-360~360

-95~95

-145~145

-360~360

-135~135

-360~360

100

80

100

180

180

180

243

800
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1 100 20 -

Reduced Toler
ance

Min Max Default (+/-)
-360 360 -360~360 3/-3
-125 125 -95~95 3/-3
-160 160 -145~145 3/-3
-360 360 -360~360 3/-3
-360 360 -135~135 3/-3
-360 360 -360~360 3/-3
0 100 100 10
0 80 80 10
0 100 100 10
0 180 180 10
0 180 180 10
0 180 180 10
0 1200 122 -
0 1600 650 -
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Speed (mm/s) 0 2500 2000 0 2500 1500 -
Momentum 0 400 200 0 400 122 -
(kgm/s)
Collision 1 100 75 - - - -
Detection
Sensitivity (%)
Safety 1/0 Speed - - - 1 100 20 -
Reduction Ratio
(%)
2.16.6 H2017
Parameters Normal Reduced Toler
ance
. . (+/-)
Min Max Default Min Max Default
Joint Angle J1 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
Limits
J2 (degree) -125 125 -95~95 -125 125 -95~95 3/-3
J3 (degree) -160 160 -145~145 -160 160 -145~145 3/-3
J4 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
J5 (degree) -360 360 -135~135 -360 360 -135~135 3/-3
J6 (degree) -360 360 -360~360 -360 360 -360~360 3/-3
Joint Speed J1 (degree/s) 0 80 80 0 80 80 10
Limits
J2 (degree/s) 0 80 80 0 80 80 10
J3 (degree/s) 0 80 80 0 80 80 10
J4 (degree/s) 0 180 180 0 180 180 10
J5 (degree/s) 0 180 180 0 180 180 10
J6 (degree/s) 0 180 180 0 180 180 10
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Robot/TCP Force (N) 0 1200
Limits
Power (W) 0 1600
Speed (mm/s) 0 2500
Momentum 0 400
(kgm/s)
Collision 1 100
Detection
Sensitivity (%)
Safety 1/0 Speed - -
Reduction Ratio
(%)

2.17 Potential Risks

« Jamming fingers between the manipulator base and mount
« Jamming limbs between the Link 1 and Link 2 (between Joint 3 (J3) and Joint 4 (J4))

243

800

2000

200

75

1200

1600

2500

400

100
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122 -

650 -

1500 -

122 -

20 -

« Jamming limbs between Joint 1 and Joint 2 (J1 and J2) and Joint 5 and Joint 6 (J5 and J6)
« Penetration of skin by sharp edges or surfaces of the tool

« Penetration of skin by sharp edges or surfaces of objects in the operating space of the robot

« Contusion caused by robot movement

« Bone fracturing due to movement between heavy payload and hard surface

« Accidents that occur due to loosening of bolts securing the robot flange or tool

+ Object falls from the tool due to inappropriate grip or sudden power shortage

« Accidents that occur due to mistaking an emergency stop button of different equipment

« Errors that occur due to unauthorized safety parameter modification
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3 PART 2. Starting Up the Robot

From Starting Up the Robot, the user can learn the overall process from robot installation to robot operation.
Install the robot according to the following 4 steps, and create a task program to execute:

« Step 1. Robot Installation(p. 106) : Install the robot and connect the controller and teach pendant.
« Step 2. Tool Installation and I/O Testing(p. 114) : Install the tool and test the 1/0 signal.

3.1 Journey Map

The journey map lists the process from the installation of Doosan Robotics robot to actual operation in
sequential order. Refer to each guide item to begin using the robot.

3.1.1 Step 1. Robot Installation

Classificatio Work Mandatory Difficulty Time
n Work (Minutes)
1  Robot Remove packing v EASY 3
Installation
Connect cable to the controller ﬂ EASY 1
Secure the robot base (v ] EASY 3
Connect controller to robot ﬂ EASY 1
Connect power to controller (v ] EASY 1
Position controller (v ] EASY 1
2 |pitial start Power-up controller ﬂ EASY 3
Up
Disengage emergency stop button ﬂ EASY 1
Disengage packaging pose v EASY 3
Servo Off (] EASY 1
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3.1.2 Step 2. Tool Installation and I/O Testing

Classificatio Work Mandatory Difficulty Time

n Work (Minutes)
1 Tool Install tool (V] EASY 5

Installation

2 |/OTesting Turn system power off (V] EASY 1
Connect wires (v] NORMAL 10
Turn system power on (V] EASY 1
Test controller and flange 1/0 (V] NORMAL 10
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3.2 Step 1. Robot Installation

In this step, you can learn how to install and initially start up the Doosan Robotics robot.

Caution

+ Before installing the robot, make sure to read and follow Cautions during Installation(p. 158) and
Installation Environment(p. 145).
« For more information about robot installation, refer to PART 3. Installation Manual(p. 119).

3.2.1 Remove packing
MANDATORY EASY 3 MIN

Upon purchasing the Doosan Robotics robot, two boxes containing the robot and controller will be delivered.
Remove the packing and check the contents. For more information about the components, refer to Component
Check(p. 119).

1. The manipulator is contained in the larger box.
2. The controller is contained in the smaller box.
3. Theteach pendant and robot cables are contained in the accessory box

Caution

+ To ensure safety during delivery, all products are wrapped and packed using solid protective
materials, so take caution when removing them from the box.

+ When removing the product from the box, take caution not to damage to products due to
falling.

3.2.2 Connect cable to the controller
MANDATORY EASY 1MIN
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Connect the teach pendant and robot cable to the controller.

1. Push the teach pendant cable into the corresponding controller connector until a click is heard. This will
prevent the cable from becoming loose.

2. Push the robot cable’s opposite end into the corresponding controller connector until a click is heard to
prevent the cable from becoming loose.

o dm

" T w il 1]
| Y ogmmme
0G| . —
:‘Hl
:Eﬁ (?%
8 | : )

A\ caution

+ Make sure to check that the pins in the cable end are not damaged or bent before connecting
the cable.

+ Ifthe noise generated by electromagnetic waves causes issues, it is necessary to install a ferrite
core to ensure normal operation. For more information about the ferrite core installation
location, refer to the followings:

+ Connecting Manipulator to Controller(p. 153)
« Connect Controller to Teach Pendant(p. 149)

3.2.3 Secure the robot base
EASY 3 MIN

When securing the robot base and when installing a tool on the tool flange, the following additional
components are required:

+ M8 hexagonal wrench bolt: 4
« @5 place marker pin 2
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Use M8 in the four holes in the robot base to secure the robot. For more information, refer to Securing the
Robot(p. 154).

« Itisrecommended to use a tightening torque of 20 Nm to tighten the bolts. Use washers (spring-flat) to
prevent loosening by vibration.

« Use two @5 place marker pins to accurately install the robot in a fixed location.

3.2.4 Connect controller to robot
MANDATORY EASY 1 MIN

Connect the robot cable to the corresponding controller connector and place a securing ring on it to prevent the
cable from becoming loose.

« Push the robot cable’s opposite end into the corresponding controller connector until a click is heard to
prevent the cable from becoming loose.

3.2.5 Connect power to controller
MANDATORY EASY 1MIN

To supply power to the controller, connect the power cable of the control box to a standard IEC power outlet.

« After connecting the power cable, make sure that the robot is properly grounded (electrical ground
connection).

« Establish a common ground for all equipment in the system with unused bolts related to the ground
symbol inside the controller. The ground conductor must satisfy the maximum current rating of the
system.

« For more information, refer to Connecting Power to Controller(p. 151).
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The power supply must satisfy minimum requirements such as grounding and circuit breakers. The electrical
specifications of the included AC controller are as follows:

Parameter Specifications
Input Voltage 100 - 240 VAC
Input Power Fuse (@100-240V) 15A

Input Frequency 47-63Hz

Refer to the following appendix for optional controller information.

3.2.6 Position controller
MANDATORY EASY 1MIN

When installing the controller on the floor, secure at least 50 mm of space on each side of the controller to
enable ventilation.
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A\ caution

+ Ensure that the cables have curvatures greater than the minimum curvature radius. For more
information, refer to Routing of Manipulator Cable and Teach Pendant Cable(p. 150).

3.2.7 Power-up controller
MANDATORY EASY 3 MIN

The power switch of the controller is located at the bottom of the controller.

1. Press the Power button on the bottom of the controller. The power for systems such as the
robot, controller, teach pendant and smart pendant is turned on.

[e]0]

oo

2. Press and hold the power button (Fig. 2) until the teach pendant screen powers up. The teach pendant LED
(Fig. 1) and flange LED (Fig. 3) will blink red until the robot controller connects to the network.
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« For more information about equipment other than the teach pendant, refer to Power on/off the

system(p. 220) .

© note

LED positions of each Doosan Robotics robot series are as follows:
+ A:Flange LED
« B:Axis1LED

EEEE $2EETEE 02 ST

3.2.8 Disengage emergency stop button
MANDATORY EASY 1MIN
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\Z _/

After robot installation and after the initial system boot up, a warning popup is displayed as the emergency stop

button of the teach pendant is pressed. The emergency stop button must be disengaged in order to operate the
robot.

» Twist the emergency stop button clockwise to disengage the emergency stop state.

3.2.9 Disengage packaging pose
MANDATORY EASY 3 MIN

The robot is in its packaging pose to allow easy transportation or packaging. To use the robot, it is necessary to
disengage the packaging pose. As the robot maintains a pose that exceeds the Joint Angle Limit when in

packaging pose, it is impossible to set Servo On status due to safety limit violation. The robot LED is illuminated
red in this state.

0 Note

If there is a case in which you need to package the robot due to relocating, set the package pose by using
move with packaging pose in the packaging mode.

The process of releasing the packaging pose is as follows:
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a Home # Recovery X

Recovery
| Model Name M0609

Packaging Pose

Software Recovery Pack/Unpack

o

Joint Limit

Speed  — 20
1 100

© 000800 8 ® e b 5 | im0

Menu Items
Item Description
1 Model Name The name of the connected robot model appears.
2 Pack/Unpack Either Pack or Unpack can be selected.
3 Packaging Pose/Joint Limit The pose and joint limit values appear.
4 Speed Ratio The speed of the pack or unpack mode can be

adjusted via a slider or input.

To configure the packaging mode, follow these steps:

1. Tapthe Recovery menu in the header pane.

Backdrive

:
sero @D 2 O @ 3) reallD @ » | Speed 20 O
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2. Select the Packaging Mode tab.

Recovery Servo On to Start Recovery

Software Recovery | Pack/Unpack |

3. Tap the Servo On to Start Recovery button to enable packaging mode.

Recovery I Servo On to Start Recovery I

4. The robot automatically moves to the set packaging pose.
« The Pack button allows you to put the robot in the Pack position and the Unpack button allows you
to put the robot in the Default Home Position.

3.2.10 Servo Off
MANDATORY EASY 1 MIN

Servo on status is the status where the robot is ready with power supplied to robot joints to modify the robot
pose.

Press Servo Off button to cut off power supplied to the robot joints and stop the robot. For more information,
refer to Overview of Servo On(p. 238).

5]

8 B @ @ E

Servo

senvo @D

cO0BRGOEE 6 BB E 5

3.3 Step 2. Tool Installation and 1/0 Testing

In this step, you can learn how to install a tool on the flange at the end of the robot and how to perform the I/O
test.

3.3.1 Install tool
MANDATORY EASY 5 MIN

Use four M6 bolts to secure the tool on the tool flange.
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« Itisrecommended to use tightening torque of 9 Nm to tighten the bolts.
+ Use a ®6 place marker pin to accurately install the robot in a fixed location.

0 Note

+ For more information about the tool flange, refer to Connecting the Robot and Tool(p. 148).
+ Methods of securing the tool may vary according to the tool. For more information about tool
installation, refer to the manual provided by the tool manufacturer.

No. Item

1 Tool

2 Bracket
3 Cable

4 Tool Flange

3.3.2 Turnsystem power off
MANDATORY EASY 1MIN

Press the shutdown button on the teach pendant or press and hold the power button on the upper left of the
teach pendant for 2 seconds to turn off the system.

1. The shutdown popup is displayed on the screen.
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2. Pressthe OK button on the shutdown popup to properly shutdown the system.

A\ caution

+ Press and hold the power button for more than 4 seconds to force system shutdown.
+ Forced shutdown may cause robot and controller failure.

3.3.3 Connect wires
MANDATORY NORMAL 10 MIN

Connect the necessary cables to the flange 1/0 connectors after the tool is secured. The pin map of the flange I/
O must be checked.

« When power is supplied to the robot, the fifth terminal of each connector always outputs 24V.
« For more information, refer to Flange 1/O(p. 160).

A\ caution

+ Make sure to cut off the robot’s power when connecting the tool and gripper.
« Make sure to configure tool and gripper measures to prevent workpieces falling from the tool
when the robot power is cut off.
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0 Note

To control/monitor the robot using an external device, connect the controller /0 or connectto a
network, such as Modbus TCP, PROFITNET or EtherNet/IP.

« For more information, refer to Controller I/O Connection(p. 167).

« For more information, refer to Network Connection(p. 185).

3.3.4 Turn system power on
MANDATORY EASY 1MIN

Turn the system power on again. Press and hold the power button until the teach pendant screen powers up.

3.3.5 Test controller and flange I/O
MANDATORY NORMAL 10MIN

The teach pendant features a function capable of testing the operation of the tool connected to the flange 1/0.
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Status

N

The following tests can be performed through Status > 1/0 Overview or 1/0 Test of the teach pendant screen.
For more information, refer to each item.

« Controller Digital Input(p. 347)
« Controller Digital Output(p. 348)
« Controller Analog Input(p. 348)
« Controller Analog Output(p. 349)
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4 PART 3. Installation Manual

The installation manual describes how to install the robot and controller, as well as their specifications.

4.1 Product Introduction

4.1.1 Component Check

Manipulator Controller (optional: see Appendix)

@3
)
7=\
Teach pendant Controller power cable
| s
User Marue] mmn‘dnl
N\ - -
Manipulator connection cable User manual / quick guide
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4.1.2 Names and Functions

Manipulator

Names of Parts

No. Name
1 Base
2 J1
3 J2
4 Linkl
5 J3

Key Features

PART 3. Installation Manual

No.

10

-120-

000 O

Name

J4

Link2

J5

J6

Tool Flange
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No.

Item

Cockpit

Tool Flange

Flange LED

Flange I/O

Connector

PART 3. Installation Manual

Description

[Optional] Operation buttons for direct teaching and operation
Area to install tools.

Displays the robot status with different colors. For more information about robot
status, refer to the Status and Flange LED Color for Each Mode(p. 15).

© Vversion: H series
The H Series is supplied with an additional LED on the 1-axis indicating the

same state and color.

I/O port for tool control.
(Digital input 3ch, output 3ch)

Used for supplying power to and communication of the robot.
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Controller

No. Item

1 I/O connection
terminal
(internal)

2 Network
connection
terminal

3 Power
connection
terminal/switch

4 USB connection
terminal

5 Manipulator
cable connection
terminal

6 Teach pendant
cable connection
terminal

PART 3. Installation Manual

Description

W‘ | ‘| m
[ |o/Ewmm), o 0 e 1
IE (? Y ofEETe
| V—L o
(>4 °
LE [s's | L) @ 0

227

274

| /
v T A J

It can be connected with other robots' controllers or peripherals.

Used for connecting to the network connection terminal inside the controller to

use Laptops, TCP/IP devices, and Modbus equipment.

Used for connecting the mains power of the controller to turn it on or off.

For more information, refer to Power on/off the system(p. 220).

Used to store logs created while the robot is operating in the USB storage, or

export and import tasks.

Used for connecting the manipulator cable to the controller.

Used for connecting the teach pendant cable to the controller.
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+ If you choose an optional controller, check the user manualin the appendix to connect before

use.

Teach pendant

No.

Item

Power Button

Power LED

Emergency stop
button

Hand-Guiding
button (3PE 3
Position Enable)
Switch)

0 Note

Description

Used to turn ON/OFF the main power of the teach pendant.

For more information, refer to Power on/off the system(p. 220).

When power is applied, the LED will start flashing red, and will remain solid
red once booting is complete.

In case of an emergency, press the button to stop robot operation.

Press and hold the button to move the robot freely into a desired pose.
If you press the button with strong force, the hand guide mode will be
switched to OFF.

+ If the teach pendant needs to be protected and mounted during operation, the soft cover

supplied by us makes it safer and easier to use.
« New TP (TP-02) added function: Hand Guide dual function
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« The existing TP (TP-01) cannot be used in the integrated controller. (Pin Map
changed due to 3PE Switch)

« The new TP (TP-02) can be used in the existing controller, but the LED is changed
to a single color (red) and displayed, and additional functions cannot be used.

4.1.3 System Configuration

No.

)

[~
L

Name

Teach pendant

Controller

Manipulator

Command/
Monitoring

Power Supply/
Network

Description

This device manages the entire system and is capable of teaching the robot
specific poses or making settings related to the manipulators and controllers.

Used to adjust the robot's movement according to the pose or movement set
by the teach pendant. It features various I/0 ports that allow for the
connection and use of various types of equipment and devices.

This is an industrial collaborative robot that can be used with a variety of tool
attachments to transport objects or assemble parts.
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4.1.4 Product Specifications, General

M Series

M0609

MO0617

M1013

M1509

H Series

H2017

H2515

Technical Data

Refer to M0609(p. 195)

Refer to M0617(p. 198)

Refer to M1013(p. 197)

Refer to M1509(p. 196)

Technical Data

Refer to H2017(p. 200)

Refer to H2515(p. 201)
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4.1.5 Robot Specifications

Robot operating space

M0609
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MO0617

121
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M1509
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H2515

#3000
(REACHABLE SPACE)

@ 2758
(WORKING SPACE)
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Max. Payload within operating space

The maximum payload of the robot within its operating space changes according to the distance from the

center of gravity. Payload per distance is as follows:

0 Note

This load diagram assumes a small tool load volume. Tools with a larger volume will have greater
limitations in payload above the tool’s center of gravity compared to a tool with an equal weight but

smaller volume, and in such cases, vibration may occur.
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M0609
M0609_Payload Diagram @ Workspace
350 -E
300 -+ @
250 :E
: 200 £ ——6kg
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M0617
M0617_Payload Diagram @ Workspace
350
i E 4 360, 317
= 251, 238
o E 165, 190 | —+—6ke
= 150 * 90,159 —a—Skg
100 ==
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M1013
M1013_Payload Diagram @ Workspace
180
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E 190 3% 157,95 —e— 10kg
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M1509
M1509_Payload Diagram @ Workspace
140
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100
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H2017

H2017_Payload Diagram @ Workspace
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H2515
H2515_Payload Diagram @ Work Space
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Allowed Moment and Inertia
The allowed moment and inertia for the J4-J6 robot are as follows:
Model Ja J5 J6
Name
Allowed Inertia Allowed Inertia Allowed Inertia
Moment Moment Moment
M0609 36 Nm 1.6 kgm 36 Nm 1.6 kgm 36 Nm 1.6 kgm
M0617
M1013
M1509
H2017 145Nm 8.0 kgm 81INm 4.5 kgm 36 Nm 2.0 kgm
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Model Ja
Name
Allowed
Moment
H2515

Tool Center Point (TCP)

Inertia

Refer to the figure below for TCP.

Axis Specification

Model M0609
Name

Operating Angle

J1i +360° (TP:
+360°)

J2 +360° (TP:
+95°)

J3 +150° (TP:
+125°)

Ja +360° (TP:
+360°)

PART 3. Installation Manual

M0617

+360° (TP:

+360°)

+360° (TP:

+95°)

+165° (TP:

+145°)

+360° (TP:

+360°)

J5 J6
Allowed Inertia Allowed Inertia
Moment Moment
Y
X
C Iz
M1013 M1509 H2017 H2515
+360° (TP: +360° (TP: +360° (TP: +360° (TP:
+360°) +360°) +360°) +360°)
+360° (TP: +360° (TP: +125° (TP: +125° (TP:
+95°) +95°) +95°) +95°)
+160° (TP: +150° (TP: +160° (TP: +160° (TP:
+135°) +125°) +135°) +135°)
+360° (TP: +360° (TP: +360° (TP: +360° (TP:
+360°) +360°) +360°) +360°)
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Model M0609

Name

J5 +360° (TP:
+135°)

J6 +360° (TP:
+360°)

Max. Speed per Axis (rated payload operation)

J1 150 °/s
J2 150 °/s
J3 180°/s
Ja 225°/s
J5 225°/s
J6 225°/s

Basic specifications

Model Name
Weight

Payload within Work
Radius

Max. Work Radius
Number of Axes
Max. TCP Speed

Position Repeatability
(1S09283)

Protection Rating

M0617 M1013
+360° (TP +360° (TP:
+135°) +135°)
+360° (TP +360° (TP:
+360°) +360°)

100 °/s

100 °/s

150°/s

225°/s

225°/s

225°/s

M0609

27 kg

6 kg

900 mm

Over

+0.03

IP 54

1m/s

mm

120°/s

120°/s

180°/s

225°/s

225°/s

225°/s

M0617

34 kg

6 kg

1700 mm

+0.1 mm

M1013

33 kg

10 kg

1300 mm

+0.05 mm

-142 -

M1509

+360° (TP:

+135°)

+360° (TP:

+360°)

150°/s

150 °/s

180°/s

225°/s

225°/s

225°/s

M1509

32 kg

15kg

900 mm

+0.03 mm
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H2017

+360° (TP:
+135°)

+360° (TP:
+360°)

100 °/s

80°/s

100°/s

180°/s

180°/s

180°/s

H2017

79 kg

20 kg

1700mm

+0.1 mm

H2515

+360° (TP:
+135°)

+360° (TP:
+360°)

100 °/s

80°/s

100°/s

180°/s

180°/s

180°/s

H2515

77 kg

25 kg

1500mm
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Model Name

Noise

Installation Direction

Controller and
Teaching Pendant

Vibration and
Acceleration

Impact

Operating

Temperature

Storage Temperature

Humidity
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M0609 M0617 M1013 M1509 H2017
<65dB
Any Orientation Floor Only

Doosan Controller & Teach Pendant
10<f<57Hz - 0.075mm amplitude
57<f<150Hz - 1G

Max Amplitude : 50m4(5G)
* Time :30ms , Pluse : 3 of 3 (X,Y,2)

0 °C ~45 °C (273K to 318K)

-5 °C ~50 °C (268K to 323K)

20%~80%

4.1.6 Nameplates and Labels

Be careful not to remove or damage labels attached to the robot and controller.
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DOOSAN

Designation : E.’iﬁm

Model No. £ %
- TOV
Serial No. : =% o
. E s

Reach

s : @ A
Input Voltage :
—

Max. Payload
Mig. Date

For lifting points for transport and installation, please refer to the Quick Guide or User Manual.

Deignasisn

Hodel o
Drawing Ho.
Sarial e,
Rabsavokage
Rated Curvint

Rated Frequency
SCLR
Weght

g Year & Monkh

Type

Note

If you choose an optional controller, the application position may differ, so check the user manual in the
appendix.
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4.2 Installation

4.2.1 Installation Environment

Secure sufficient space to allow the robot to move freely. Check the operating space of the robot to ensure that
the robot does not collide with external elements.

Installation Location Check

Before installing the robot, secure sufficient space and consider the following:

« Install the robot on a firm, even surface.
« Install the robot in a location with no water leakage and constant temperature and humidity.
« Check whether there are flammable and explosive materials near the installation location.

Caution

A

+ Installing the robot in locations other than the recommended locations may result in reduced
robot performance and product life.

Robot Work Area Check

Secure installation space considering the operating space of the robot. The operating space varies according to
the robot model.
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)

Check the robot's work area to ensure installation space. The work area varies depending on the robot model.

J
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Note

+ The grayed areas in the figure are areas where the robot has difficulty performing work. Within
this area, the speed of tools is low but the speed of joints is high, so it becomes difficult to
perform risk assessment in this area because the robot operates inefficiently. Therefore, it is
not recommended to operate the tool passing through the cylindrical section on the top and
bottom of the base.

4.2.2 Hardware Installation

Install the robot, controller and teach pendant, the key components of the system in the work area, and supply
power to them before operating the robot. The installation of each component is as follows:
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Connecting the Robot and Tool

No. Item

1 Tool

2 Bracke
t

3 Cable

4 Tool
flange

1. Use four M6 bolts to secure the tool on the tool flange.

« Itisrecommended to use tightening torque of 9 Nm to tighten the bolts.
+ Use a ®6 place marker pin to accurately install the robot in a fixed location.

« Connect the necessary cables to the flange 1/0 connectors after the tool is secured.

0 Note
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Methods of securing the tool may vary according to the tool. For more information about tool
installation, refer to the manual provided by the tool manufacturer.

41.5
© : 63 (h7)
©6 (H7) REAMER DP6 - ®31.5 (H7
4-M6 TAP, DP6 A ' NI
o~
o | D
mo|c1 c1 3.2
o ! &
= ]
X1 i ~
- —- | | A g
~ ! b
< !
!
i
I

90°

Tool output flange, 1ISO 9409-1-50-4-M6

Connect Controller to Teach Pendant

Push the teach pendant cable into the corresponding connections on the controller until it clicks into place to
prevent the cable from becoming loose.

A\ caution
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+ Make sure to check that the pins in the cable end are not damaged or bent before connecting
the cable.

+ When using the Teach Pendant hanging on the wall or controller, be careful not to trip over the
connecting cables.

« Be careful not to allow the controller, Teach Pendant or cable to come in contact with water.

+ Avoid installing the controller or Teach Pendant in a dusty or wet environment.

+ The control box and Teach Pendant must not be exposed to a dusty environment that exceeds
the IP20 rating. Be especially careful in environments with conductive dust.

0 Note

» When configuring the system, it is recommended to install a noise reducer to prevent noise
influence among devices and system malfunctions.

« Ifitis affected by noise generated by electromagnetic waves, it is recommended that ferrite
cores be installed on the connection parts of the Teach Pendant cable to ensure normal
operation. The installation locations are as follows:

TP
Ferrite Core

8

i
§> (nanag

o /)

Routing of Manipulator Cable and Teach Pendant Cable

Ensure that the cable curvatures are greater than the minimum curvature radius. The minimum curvature
radius of each cable is as follows:
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Cable Minimum curvature radius (R)
Teach pendant cable 120 mm
Robot cable 120 mm

Caution

« Ensure that the curvature radius between the teach pendant cable and teach pendant
connector is greater than the minimum curvature radius.

« Ifthe curvature radius is smaller than the minimum curvature radius, cable disconnection or
product damage may occur.

+ In environments where electromagnetic noise can occur, proper cable installation must be
taken to prevent malfunctions.

Connecting Power to Controller

To supply power to the controller, connect the power cable of the controller to a standard IEC power outlet.
« When connecting, use a cable with a standard power plug that matches the outlet of country of use.
« Push the plug completely into the corresponding connection of the controller to prevent the cable from

becoming loose. Connect the standard IEC C14 plug under the controller to the corresponding IEC C13
cord.

-151- User manual(V3.3.0)



PART 3. Installation Manual

Caution

0 Note

After connecting the power cable, be sure to properly ground the robot (electrical ground
connection). Establish a common ground for all equipment in the system with unused bolts
associated with the ground symbol inside the controller. The ground conductor must satisfy
the maximum current rating of the system.

Protect the input power of the controller using a circuit breaker.

Do not attempt any modifications or extensions to the power cable. Doing so may cause a fire
or controller breakdown.

Be sure to properly connect all cables before supplying power to the controller. Always use the
original cable included in the product package.

When configuring the system, it is recommended to install a power switch capable of turning all
devices off at once.

The power supply must satisfy minimum requirements such as grounding and circuit breakers.
The electrical specifications are as follows: (For optional controllers, refer to their respective
appendices.
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Parameter
Input Voltage
Input Power Fuse (@100-240V)

Input Frequency

Connecting Manipulator to Controller

Specifications

100 - 240 VAC

15A

47-63 Hz

Description

PART 3. Installation Manual

Engaging the securing ring after connecting the manipulator connection cable

+ Connect the manipulator connection cable to the corresponding connections
on the controller and install the snap ring to prevent the cable from becoming

loose

Connecting the manipulator connection cable's opposite end to the controller

+ Push the other end of the manipulator connection cable to the corresponding
connection on the controller until it clicks into place to prevent the cable from

becoming loose.

Caution
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+ Do not disconnect the manipulator cable while the robot is turned on. This may cause the robot
to malfunction.

+ Do not attempt any modifications or extensions to the manipulator cable.

« When installing the controller on the floor, secure at least 50 mm of clearance on each side to
ensure adequate ventilation.

+ Be sure to properly lock the connectors before turning on the controller.

0 Note

» When configuring the system, it is recommended to install a noise reducer to prevent noise
influence among devices and system malfunctioning.

« If the controller is affected by the noise generated by electromagnetic waves, it is
recommended that ferrite cores be installed on both ends of the manipulator cable to ensure
normal operation. The installation locations are as follows:

Connector

/_‘_,-—Connector —Ferrite Core #1

ﬂ/‘
I -f -
T~ panle =] B
D o e s—~<—]
~-blEe, g 7 EE,
P

- > 7

"
r
L

Cable—" /
Ferrite Core #2—/

Securing the Robot

Use M8 bolts in the four 9.0 mm holes on the manipulator base to secure the robot.

« Itisrecommended to use tightening torque of 20 Nm to tighten the bolts.
And use a washer(plain or spring) to prevent loosening of the tension caused by vibration.
« Use a ®5 place marker pin to accurately install the manipulator in a fixed location.
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4-09 HOLE,THRU(DP8)

2-05 )" HOLE,THRU

150

TOP VIEW

The manipulator base drawing and four M8 bolts are used (M series). Unit [mm]
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150 +o.1

‘ 00

4-05 """ HOLE,THRU

4-09 HOLE,THRU(DP10)

150 $o0.1

TOP VIEW

The manipulator base drawing and four M8 bolts are used (H series). Unit [mm]

Warning

+ Tighten the bolts all the way to prevent loosening during manipulator operation.

+ Install the manipulator base on a solid surface that can withstand the load generated during
operation (10 times the maximum torque and five times the weight of the robot).

+ The robot will interpret manipulator base vibration as a collision and engage the emergency
stop. Therefore, for installation locations that automatically shift position, do not install the
robot base in a location with high movement acceleration.

+ Mount the manipulator arm in a specific location using appropriate methods. The mounting
surface must be solid.

+ The manipulator will be damaged if it comes in contact with water for an extended period of
time. Do not operate the robot in conditions where it can get wet or under water.
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4.2.3 Power On/Off Controller Switch

Turn system power on

A power switch is installed on the bottom of the controller to cut off system power. Press the power button on
the bottom of the controller.

« The power for systems such as the robot, controller, teach pendant is turned on.

" )
@
o]
o
[}
[=]
@ O o)
-] [}
L L) a3 O
=]
[e]@]
_ Qe 4
L —
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Turn system power off

Before cleaning or servicing the robot or controller, or before disassembling the system, cut off system power
using the power switch.

=3 o

o

(e]@]

oo

4.2.4 Cautions during Installation

A
Warning

A

+ Industrial robots must be installed with careful consideration given to the inspection standards
defined by the Regulations and Safety Inspection of the Occupational Safety and Health
Standards Announcement (if the robot is subject to inspection).

+ Secure sufficient space for installation before installing the robot. Installing the robot in a place
where sufficient space is not secured may result in damage to the robot or injury to the user.

-158- User manual(V3.3.0)



PART 3. Installation Manual

+ When connecting the power plug and power cable to the product, do not touch them with wet
hands. This may cause electrocution or injury. Please use the tool center position information
provided as the maximum payload of the robot within the work area may vary depending on
the center of gravity distance.

« Safety devices to be connected to the controller must be connected to a safety contact input
terminal or a #configurable# digital I/O set as #Safety I/O# using dual signals. Safety devices to
be used in connection with the controller must be connected to the safety contact input
terminal or the configurable digital 10 set as Safety 10 (input/output) using dual signals.

+ The operating handle of the power disconnect should be installed so that it is easily accessible,
considering that it depends on the location where the plug is connected and the environment
in which the robot is installed.

+ Inthe case of the H series, it is possible to use only the floor standard, and to prevent safety
accidents, be sure to refer to the “H Series Handling Guide” in Appendix F provided in
consideration of the dead load of the robot during installation.

Lifting points for transport and installation

« In case of relocating the M series to an installation location, please carry it by lifting the shaded area
described below. To prevent accidents, please lift and carry the robot with sufficient personnel (2 or more
people) simultaneously considering the weight of each type of robot.

«+ Please be careful of the accidents caused by falling while carrying the robot.
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4.3 Interface

4.3.1 Flangel/O

The end flange cover of the robot has two M8 spec 8-pin connectors, and refer to the figure below for the
location and shape.

The connector supplies power and control signals necessary to operate the gripper or sensors embedded within
specific robot tools. The following are sample industrial cables (equivalent cables can be used):

« Phoenix contact 1404178, male (Straight)
« Phoenix contact 1404182, male (Right Angle)

The pin map of each connector is as follows:

Schematic Diagram
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1/0 functions provided through X1 and X2 connectors are different from each other, and refer to the table below

for detailed 1/0 settings.

X1 Setting (Digital IN/OUTPUT)

No Signal

1 Digital Input 1
2 Digital Output 1
3 Digital Output 2
4 Digital Output 3
5 +24V

6 Digital Input 3
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No Signal
7 Digital Input 2
8 GND

X2 Setting (Digital IN/JOUTPUT)

No Signal

1 Digital Input 4
2 Digital Output 4
3 Digital Output 5
4 Digital Output 6
5 +24V

6 Digital Input 6
7 Digital Input 5
8 GND

Internal power of flange I/O is set to 24V, and refer to the table below for detailed power specifications during I/
O connection

Parameter Min Type Max Unit
Supply voltage - 24 - v
Supply current - - 3 A
Digital output - 6 - EA
Digital input - 6 - EA

The setting has been charged as follows since March 22,2024
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X1 Setting
No
1
2
3
4
5
6
7
8

X2 Setting

No

1

2

3

4

5

6

7

8

Digital Input 1

Digital Output 1

Digital Output 2

Analog Input 1 / RS-485 +

+24V / +12V / OV (off)

Analog Input 2 / RS-485 -

Digital Input 2

GND

Signal

Digital Input 3

Digital Output 3

Digital Output 4

Analog Input 3 / RS-485 +

+24V [ +12V / 0V (off)

Analog Input 4 / RS-485 -

Digital Input 4

GND

I/O functions description
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Type Description

Power Set the internal power supply to 0V (default), 12V or 24V
Digital Output set to either PNP (Source Type, default) or NPN (Sink Type)
Digital Input PNP (Source Type, default)

Analog Input set to either Voltage (0-10V) or Current (4-20mA, default)
RS-485 Max 1M baud rate

Set the internal power supply to 0V, 12V or 24V.

The electrical specifications are shown below:

Parameter Min Type Max Unit

Supply voltage (12V mode) 11.4 12 12.6 v

Supply voltage (24V mode) 22.8 24 25.2 v

Supply current - - 3 A
Warning

+ Set up the tool and gripper so that they do not cause any hazards when power is cut off.
(e.g., workpiece falling from the tool)

« The No. 5 terminal of each connector outputs 24V at all times while power is supplied to the
robot, so make sure to cut the power supply to the robot when setting up the tool and gripper.

Flange Digital Output Specifications

Flange digital output is a PNP specification, and photo coupler output is set up in the output.

The corresponding output channel becomes +24V when digital output is activated. The corresponding output
channel becomes open (floating) when digital output is deactivated.

The electrical specifications of the digital output are as follows:

Parameter Min Typ Max Unit
Voltage when driving 10mA 23 - - v
Voltage when driving 50mA 22.8 - 23.7 v
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Parameter Min Typ Max Unit

Current when driving 0

U

Flange Interface Board

+24V

~) &

The setting has been charged as follows since April 11, 2024

Digital Outputs support two different modes:

Mode Active Inactive
PNP (Source Type, default) High Open
NPN (Sink Type) Low Open

Digital Outputs initial power is set to 0V, and can be set to 12V or 24V.

When digital output is disabled, the state of the corresponding output channel is open (floating).

The electrical specifications are shown below:

Parameter Min Typ Max Unit
Voltage when driving 12V mode 11.4 12 12.6 v
Voltage when driving 24V mode 22.8 24 25.2 v
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Parameter Min Typ Max Unit
Current when driving 0 - 50 mA
Caution

« Digital output is not subject to current limitation. Ignoring the specifications presented above
during operation may cause permanent damage to the product.

+ The figure below is an example of a digital output setup, so refer to it while connecting the tool
and gripper.

+ Make sure to disconnect the power from the robot when setting up the circuit.

Flange Digital Input Specifications

Flange digital input features a photo coupler input.
The current based on 24V input is limited to 5mA by internal resistance.

The electrical specifications of the digital input are as follows:

Parameter Min Typ Max Unit

Input voltage 0 - 26 v

Logical high 4.4 - - V

Logical low 0 - 0.7 Y

Input resistance - 4.4k - Q
Caution

+ The figure below is an example of a digital input setup, so refer to it while connecting an input
device.
+ Make sure to disconnect the power from the robot when setting up the circuit.
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Flange Analog Input Specifications

Receives voltage or current signals from external devices.
Analog Input can be set to voltage (0-10V) or current (4-20mA).

The electrical specifications are shown below.

Parameter Min Type
Input voltage in voltage mode 0 -
Input current in current mode 4 -
Resolution - 12

4.3.2 Controller 1/0 Connection

Max

10

20
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Flange Interface Board

Unit

bit

The controller I/O terminals can be used to connect external equipment other than manipulators and teach

pendant to the controller. In addition to safety devices such as emergency stop switch, light curtain, and safety

mats, various peripherals required to configure a robot work cell, such as pneumatic solenoid valves, relays,

PLCs, and conveyor belt encoders can be connected.
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« Terminal Block for Safety Contact Input (TBSFT): for connecting devices required for emergency stopping

and protective stopping
+ Digital I/O Power Terminal Block (TBPWR)

« Configurable Digital I/O Block (TBCI1- 4, TBCO1- 4): for connecting peripherals required for robot

operation

« Analog1/O Terminal Block (TBAIO)

« Terminal Block for Encoder Input (TBEN1, TBEN2)

« Safety Input Terminal Block (TBSI): Used to directly connect safety sensors that generate OSSD signals to

the controller safety signals (OSSDs are typically used with safety sensors and light curtains or as safety

control outputs).

The figure below depicts the layout of the electric interface inside the controller.

External . . DIO
Encoder Analog IO Configurable Digital output Configurable Digital Input Power Safety Input
r . 1 f . )
All 013 009 005 001 VIO VIO VIO VIO PR2 VTA
GND GIO GIO GIO GIO 113 109 105 101 PR2 sl
vCC vCC AI2 014 010 006 002 VIO vIio viO VIO VCC PR1 VTB
E2A E1A GND GIO GIO GIO GIO 114 110 106 102 GND PR1 SI2
E2B EiB AO1 015 011 07 003 VIO VIO VIO VIO VIO EM2 VTA
E2Z EiZ GND GIO GIO GIO GIO 115 I11 107 103 GIO EM2 SI3
E2S E1S AD2 016 012 008 004 VIO VIO VIO VIO VIO EM1 VTB
GND GND GND GIO GIO GIO GIO 116 112 108 104 GIO EM1 SI4
= = = o o o o o o @ - o = -
= = " w =4 o = = =1 = L m = =
= m m m = =1 a 1 = =1 o = L] =
- - - - = = | L m - = m - ]
- - - - - - - - - - = - . ]
- - - - - - . - - - = - - -
= " - - - - - - - - ]
TBEN2
L U ™ = = = & m o m | TWR e ~
TBAIO TBCO4 TBCO3 TBCO2 TBCO1 TBCH4 TBCI3 TBCI2 TBCI1 TBSFT TBSI
Caution

+ To prevent the risk of damage and malfunction to the product, be sure to turn off the power

when connecting terminals to the controller I/0.

+ Doosan Robotics will not compensate for any damage to the product due to improper

connection of terminals or negligence of the user.

+ When turning off the power to the controller, be sure to turn off the external power source as

well.
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Setting the Terminal Block for Contact Input (TBSFT)

The safety 1/0 of the controller consists of redundant dedicated contact input terminals for connecting safety
devices. These terminals are categorized into two groups depending on their use.

» Two pairs of External Emergency Contact In on the bottom: Used to connect devices required for
emergency stopping such as external emergency switch.

« Two pairs of Protective Device Contact In on the top: Used to connect devices for protective stopping such
as light curtain and safety mat.

If this is used without an external safety device connected, connect each contact input as follows:

- PR2
PR2
Protective PR1
Device - PRI
Contact |In EM2
EM2
S EM1
EM1
(— el
=
External =)
Emergency — -
a
Contact In i1
=
S |

TBSFT

The external safety device signal recognized by the #safety controller# depending on the normally closed
contact status, where all four contact inputs are normally closed, is as follows:

Contact Status EM1 contact EM2 contact PR1 contact PR2 contact

Close Normal Normal Normal Normal

#Open# Emergency Stop Emergency Stop #Protective Stop# #Protective Stop#
Warning
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Caution
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Do not connect the safety signal to regular PLCs that are not safety PLCs. Failure to do so may
cause improper operation of the Safety Stop function, resulting in severe injury or death to the
user.

If any of the contacts are open, the robot will stop operation according to the safety stop mode
setting, and the LED on the right side of the TBSFT lights up. #EMGA (Red), EMGB (Red), PRDA
(Yellow), PRDB (Yellow)#

EMGA: Emergency Stop Channel A (EM1) LED
EMGB: Emergency Stop Channel B (EM2) LED
PRDA: Protective Stop Channel A (PR1) LED
PRDB: Protective Stop Channel B (PR2) LED

To check for connection losses and connection shortages, this terminal must be connected to
devices that output a safety signal as contacts. To connect a peripheral device that outputs a
safety signal as a voltage to the Safety Controller, see Configuring Configurable Digital I/O
(TBCI1 - 4,TBCOL1 - 4)(p. 172).

Configuring the Digital I/O Power Terminal (TBPWR)

VIO and GIO are power sources used for the digital I/O of the safety controller located in the front of the
controller, and are separated from VCC24V and GND supplied by SMPS inside the controller. If the user uses a
current of 2A or less for the configurable digital I/0 and does not require insulation between the connected I/O
device and controller, the internal power supply of the controller can be used as the I/O power supply, as shown

in the figure below. (factory default setting)
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VCC24V(VCC) W

GND
GND VIO

GIO

|OVCC24V(VIO)

IOGND(GIO) =

=

@ 10VCC24V(VIO) a
| |

@ OGND(GIO) =

If a current greater than 2A is required, it is necessary to connect a separate external power source (24V) to the
VIO and GIO terminals.

vCC

B VCC24V(VCC) i’:g

M GND GIO
8 10VCC24V(VIO) VIO
— 81 10GND(GIO) GIo
B 10VCC24V(VIO) -

B 10GND(GIO) -

| 1

-

-

TEPWR

When the VIO power is supplied, the “IlOPW (green)” LED on top of the TBPWR block lights up.

Caution
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+ When turning off the power for the controller, be sure to turn off the external power source
(SMPS).

0 Note

« If a current greater than 2A is connected to VCC and GND of TBPWR, the fuse in front of the
terminal power output shorts to ensure the safety of the internal system of the controller
connected to the same SMPS.

+ If acurrent greater than 2A is required for the configurable digital I/O, be sure to connect
additional external power source (24V) to VIO and GIO.

Configuring Configurable Digital I/O (TBCI1 - 4,TBCO1 - 4)

The controller is configured with 16 digital inputs and 16 digital outputs. The digital I/Os shown in the figure
below can be connected to peripherals required for robot control, or can be set as redundant Safety I0s to be
used as safety signal I/O purposes.

Configurable Digital output Configurab Ivel Digital Input
1
f 1 I 1
013 009 005 001 VIO VIO VIO VIO
GIO GIO GIO GIO I13 109 105 01
014 010 006 002 VIO VIO VIO VIO
GIO GIOD GIO GIOD I14 I10 106 102
015 011 Qo7 003 VIO VIO VIO VIO
GIO GIO GIO GIO I15 111 107 103
016 012 008 004 VIO VIO VIO VIO
GIO GIO GIO GIO I16 I12 108 104
- - [ | [ ] | 1 [ | - =
[ | - [ | [ | | [ | . =
= = - = = = - =
[ | - -, [ | ] [ | . =
- [ ] m - ] [ ] - =
- E= - - = - - =
| | - - - | [ | - =
| | - - - | [ | . =

TBCO4 TBCO3 TBCO2  TBCO1 TBCI4 TBCI3 TBCI2 TBCI1

The electrical specifications of the #configurable# digital I/O are as follows:
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#Terminal#

Digital Output [Oxx]
[Oxx]
[Oxx]
[Oxx]

Digital Input [Ixx]
[Ixx]
[Ixx]
[Ixx]

Caution

Parameter

Voltage

Current

Voltage Drop

Leakage Current

Voltage

OFF Range

ON Range

Current

PART 3. Installation Manual

Specifications

0-24V

0-0.1mA

0-30V

11-30V

2-15mA

+ The VIO (10 24V) and GIO (10 GND) terminals, which can be used as power supplies for digital I/
0, are separated from the other power supplies, VCC (24V) and GND, on the safety I/O circuit.

Use caution, as the diagnostic functions of the robot will detect errors and cut off the power to
the robot if the internal power supply is connected as a digital I/O power supply through the
Terminal Block for Digital I/O Power (TBPWR) or if the 24V power is not supplied to the VIO and
GIO terminals through an external power supply, the configurable digital I/O will not operate.

When configurable digital I/O is used as a general digital I/0, it can be used in various ways such as operating

low-current equipment such as solenoid valves for voltage or exchanging signals with PLC systems or

peripherals. The following is how to use the configurable digital I/0:

If #dry contact# input is received

This is a method of connecting a #switch# or #contact# between the VIO terminal of terminal blocks TBCI1-

TBCI4 and Ixx terminals. The output of the external device only acts on the #open/close# of the contact through

the relay, so it is electrically insulated from external devices.
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©

Dry Contact Connection

Y

Safety Controller

(R \Vile} "'°§82‘“” Boa I’d
]
# kL Pl TBCI1~TBCI4
| T 101~116 e L
[ T (13K
i Glo -

NPN output PNP output
(Sink type)  (Source type)
with Relay with Relay

If #wet contact# input is received

It receives voltage-type signals from external devices. If the output of the target device is source type, it receives
a voltage of 24V/0V as input. If the output of the target device is #sink type#, a relay can be added to receive
voltage of 24V/0V as input. Because voltage input requires a reference, the external devices and the external

power supply must be connected to a common #ground#.

sy Wet Contact Connection "\J Safety Controller
O O (Voltage/Current from Ext. Source) - Board
piank —[ i l vio 'y
I
TBCI1~TBCI4
“ Ej @) K1 /-' SW
T 101~116
PNP output Pushbutton
(Source type) / Switch
-@) — . [!'.' 3 K
— Common Ground GIO L
NPN output —
(Sink type)
S AY,
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If a simple load is operated
It is a method of connecting loads between Oxx terminals of TBCO1-TBCO4 terminal blocks and the GIO
terminal. Each terminal is capable of outputting a maximum of 1A, but the overall current may be limited

according to the calorific value and load.

If digital I/O power (VIO/GIO) is supplied through the internal power supply as in the factory default setting, up
to 2A of VIO current can be used. If a total current greater than 2A is required, remove the connection between
the digital I/O power supply (VIO/GIO) of the Terminal Block for Digital I/O Power (TBPWR) and the internal
power supply (VCC/GND) and connect an external power supply.

Safety Controller \ M
Board FUSE 2A vce
~o—F0 ]
TBPWR A
O~ =i | 24V
VIO SMPS
G~~~ -
Digita = L
Iso?a‘:olr |:9_ A
& <5 001~016
Logic
Voltage Source| | - |
Qutput L
0
TBCO1~TBCO4| é ®
é GIO

If a #negative common & sink type# input device is connected

When connecting the output of the digital 10 to a sink-type input device, connect the Oxx terminals of TBCO1 -
TBCO4 terminal blocks to the input terminal of the external device, and connect GIO to the negative common of

the external device to establish a common ground.
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YA

Safety Controller .
)I; d V) m External Device
Oar FUSE 2A vee
N
24V 9 o
TBPWR ]
QoY | 24v
\[e} SMPS
1% [ -
Digital e
—> Isoztor a 4 001~016 Negative common
Logic Lxx Sink type input
Voltage Source _
Output [i! 3
TBCO1~TBCO4 %
) Common Ground v,
$ I COM(N)
GIO

If a #positive common & source type# input device is connected

Connect a relay between the Oxx terminal of TBCO1-TBCO4 terminal blocks and the GIO terminal to supply

input signals as contacts to the external device. If necessary, an external power supply can be connected to the

external device.
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Safety Controller
Board J) Lf\ExternaI Device
FUSE 2A vee
~o—F0 ]
24V y- GEID “"-: COM(P)
TBPWR e
Lo 124y F [E!_r;j
wq__ SMPS \ — c
a [ f
‘l’
Digital -
Isolator IN;_ A
& 001~016
Loge Ixx Positive common
Voltage Source Source type Input
Output
TBCO1~TBCO4 ol I
é GIO

Caution

+ The operation of the general digital 10 devices can be interrupted at any time by cutting off the
power to the controller, detecting errors by self-diagnosis, and settings of the task program.
Therefore, perform a risk assessment before configuring the robot work cell and be sure to
implement additional safety measures if additional risks, such as falling of the workpiece,
stopping, negligence of the digital input due to digital outputs being switched off or
synchronization errors due to misunderstanding, are foreseen.

+ The #general# digital I/O is a single connection type I/O and any short circuits or breakdown
can result in the loss of safety functions, so it cannot be used for safety purposes. If the
connection of a safety device or safety-related signal I/0 is required, be sure to set the
corresponding terminal as redundant Safety /0 on the teach pendant.

When configurable digital 10 is used as Safety 10
001&002,...,015&016,101 & 102, .. 115 & 116, can use identical safety signals to form a dual safety 1/0.

The dedicated input terminal of the Safety Contact Output Terminal (TBSFT) can only connect a dry contact
signal, but the input set as Safety 10 can connect both contact-type (dry contact) and voltage-type (wet contact)
signals. The output set to Safety I/O outputs voltage, but if necessary, a relay can be added externally to
configure a contact type output.

The following is an example of connecting a safety device for operation.
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« Connect a contact type (Dry Contact) signal emergency switch as a safety input terminal

VIO
& 101

VIO
~ 102

J\V

« Connect a voltage type (Wet Contact) signal light curtain as a safety input terminal (common ground)

OUT1 B vio B oo1
._\—I 101 B cio
°U72'_1_: vio M 002
L 102 B Gio
B vio B oo03

B 03 B Gio

B vio B o004

B 104 , GIO

N

Setting Analog I/O Terminal (TBAIO)

The controller has two analog I/O terminals that can be set to voltage mode or current mode. It can output
voltage/current through an external device operated using analog 1/0 or receive signals from sensors
outputting analog voltage/current.

To ensure maximum input accuracy, observe the following:

« Use shielded or twisted pair cables.
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» Connect the cable shield to the ground terminal inside the controller.
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« Current signals are relatively less sensitive to interference, so use devices operating in current mode for

analog I/0 terminals. Current/voltage input modes can be set with the software.

The electrical specifications of the analog I/0 terminal are as follows:

Terminal

Current mode analog input

Voltage mode analog input

Current mode analog output

Voltage mode analog output

[AIx-GND]

[AIX-GND]

[AIX-GND]

[AIX-GND]

[AIx-GND]

[AIx-GND]

[AIx-GND]

[AIx-GND]

[AOX-GND]

[AOX-GND]

[AOX-GND]

[AOX-GND]

[AOX-GND]

[AOX-GND]

[AOX-GND]

[AOX-GND]

Parameter

Voltage

Current

Resistance

Resolution

Voltage

Current

Resistance

Resolution

Voltage

Current

Resistance

Resolution

Voltage

Current

Resistance

Resolution

-179-

Specification

4-20mA

300 ohm

12 bit

0-10V

1M ohm

12 bit

4-20mA

50M ohm

16 bit

0-10V

1ohm

16 bit
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Voltage/current input

It receives voltage or current signals from an external device between the Alx terminal of the TBAIO terminal
block and the GND terminal. If the output of the device is a voltage signal, it receives a signal of 0-10Vdc. If the
output of the device is a current signal, it receives a signal of 4-20mA.

« Depending on the output signal (voltage/current) of the device, it is necessary to set the controller analog
input as “Voltage” or “Current” on the teach pendant.

A Safety Contreller Board

=]

0 ~ 10 Vi
4~20mA
— All ~2
[ > =}—-\ e
low P _—
T hter
Feld Output [O | * TBAIO [] /
e Ol -
l <,L
GND

A"

Voltage/current output

It supplies voltage or current signals to an external device between the AOx terminal of TBAIO terminal block
and GND terminal. If the input of the device is voltage signal, it supplies a signal of 0-10Vdc. If the input of the
device is current signal, it supplies a signal of 4-20mA.

« Depending on the input signal (voltage/current) of the device, it is necessary to set the controller analog
output as “Voltage” or “Current” on the teach pendant.
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v

Safety Controller Board

4-20 mA
0- 10 Vde
AO1~2 —_—
Current I
4-20mA
. 1ouT + | O] Field Input
ExIPLC, DCS,
«€<—— Voltage & Cument 6\)—' TBAI 0 . O Actuator
Combined VOUT
Voltage GND
0-10Vdc

U

Setting Encoder Input Terminal (TBEN1, TBEN2)

The controller provides two TBEN terminals that allow the input of external encoders. They support A, Band Z
phases as inputs, and perform counts based on 12Vdc. In addition, S phase can be used as the conveyor’s Start
sensor.

« To ensure maximum input accuracy, observe the following: Use shielded, twisted pair cables to reduce
noise.

« Connect the cable shield to the ground terminal inside the controller.

+ Inthe case of S phase inputs, connect a pull-up or pull-down resistance according to the sensor type(NPN/
PNP) to prevent floating.

The figure below shows a sample encoder and sensor configuration, so refer to it while establishing
connections.
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Connecting Incremental Encoder A, B, Z phase

Incremental Safety Controller
Encoder Board

va LS

24v  12v

[ v vee -;— FUSE / 1,5A | | N
Low Pass
] [ o [

AB2Z E1A,B, Z

TBEN 1~2

A

ov GND [ ]

VA o
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Connecting NPN Sensor

Safety Controller
Sensor (NPN) Board
w \f\ 24v  12v
i —4—  FUSE/1.5A T T
| +v PULL - UP vee P _—
[ i | ) s b CPU
Y out E1S
TBEN 1~2
A ov GND
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Connecting PNP Sensor

Sensor (PNP) Safety Controller
Board
24v  12v
vee T FUSE / 1.5A T

OO

+V
TBEN 1~2
+
out E15 _ <o »CPU
I ov PULL - DOWN GND - N

Setting the Terminal Block for Voltage Input (TBSI)
The Safety Controller provides dedicated safety inputs (SI1, SI2, SI3, Sl4) to connect safety signals with test

pulses.

The Protective Device has the output to send the signal to a machine such as a robot when it detects a hazadous

situation.

The Protective Device may also include a test pulse in the signal to verify that the output function of this signal
is working properly, in which case this dedicated safety input can be used.
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24V Ay Safety Controller

7 (24V) Board
] VTA/VTB
H ” @) TBSI
S11~S14
PNP output
(Source type)
— [__ B K

J_ Common Ground GND J7

© note

Each port of the TBSI terminal accepts a maximum of one test pulse of 1 ms every 20 ms.
The test pulses are allowed only for the Low active signal (normally High and switches to Low when an
event occurs) among the Safety Input signals.

4.3.3 Network Connection

Laptops, TCP/IP devices, Modbus equipment and SVMs can be used by connecting them to the network
connection terminal inside the controller.

Connect cables to dedicated ports according to the network application.

« WAN: Connecting external Internet
+ LAN: Connecting peripherals using TCP/IP or Modbus protocol

Connecting the cable to the network connection terminal shown in the figure below connects the network.
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WAN LAN1 LAN2 LAN3 LAN4

w il
% <"_\\_j’: L oreie ]

| E‘] -] L :'\ @ :

i’_‘- ‘ [«]%

Caution

In that the LAN4 port is for connecting with the internal controller, be careful not to connect it to other

equipment.

Connecting External Devices - Vision Sensor

The robot can be connected with a vision sensor (2D camera for object position measurement), and vision
sensor measurements can be transferred to the robot through a network to link with commands of the robot.

Vision Sensor Setting

Communication Connection Setting

Connect the LAN ports of the devices and apply TCP/IP communication to transfer vision sensor measurements
to the robot. (refer to LAN port connection “4.3 Network Connection”) Set the IP address of the vision sensor
to TCP/IP 192.168.137.xxx band to allow TCP/IP communication.

Vision Work Setting

To perform object position measurement, it is necessary to have an image input and vision teaching of the
target object using the vision sensor. Refer to the dedicated vision work setting program provided by the vision

sensor manufacturer.

Measurement Data Format Setting

To use vision sensor measurement data in robot work, it is necessary to perform vision- robot coordinates
calibration, and this must be performed before initiating work using the vision sensor setting program. The
vision sensor measurement data must be transferred using the following format settings:

Form po X , y ) angl varl var2
at S e
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«+ pos: Separator indicating the start of measurement data (prefix)

« x: X coordinate value of the object measured using vision sensor

« y:Y coordinate value of the object measured using vision sensor

« angle: Rotation angle value of the object measured using vision sensor

« varl...varN: Information measured using vision sensor (e.g., object dimension / defect check value)

Example) pos,254.5,-38.1,45.3,1,50.1 (description: x=254.5, y=-38.1, angle=145.3, varl=1, var2=50.1)

Robot Program Setting

When the physical communication connection between the vision sensor and robot and vision sensor setting
are completed, a program must be set to allow the vision sensor and robot program to be linked. It is possible
to connect/communication/control functions of the external vision sensor using Doosan Robot Language (DRL),
and it is possible to set up the program in the Task Writer.

Details and comprehensive examples of Doosan Robot Language (DRL) on external vision sensor functions are
provided in the Programming(p. 186)

Connecting External Device - DART Platform

The DART Platform is a software that runs on a Windows OS-based desktop or laptop. Once the controller and
Desktop/Laptop are connected through the LAN Port, all functions of the teach pendant are available from the
time the DART Platform is executed. At this time, the following setup procedure is required to connect with sub-
controllers within the controller.

IP Address Search and Connection Setting

Communication Connection Setting

When the DART Platform is executed after connecting the laptop to the LAN port of the controller, the controller
IP address, the version information of the sub-controller and the robot serial number required for establishing a
connection are automatically searched.

If the search fails, press the Refresh button to refresh or tap Enter IP Manually to manually enter the IP of the
controller.

Selecting the serial number of the robot to be connected and pressing the Connect button establishes a
connection between the DART Platform and the sub-controller and allows the robot to be operated normally.

If there is an issue with the connection, try the procedure below, but if this issue is persistent, contact the sales
or service staff for assistance.

« If the search results for connectable controller IP address, sub-controller version information, and robot
serial number are not displayed: Press the Refresh button to search again and try to connect again
according to the procedure above.
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& Dari-Platiorm 3.0 = ja ®

Controller IP
To connect to Dr.Dart Platform, select or enter controller IP.
© selecttpromtist () Enter 1P Manually
No.  ControllerIP Version Serial Number

@® Dart-Platform 30 - [u] + 4

Controller IP
To connect to Dr.Dart Platform, select or enter controller IP.

() selecttpromtist () Enter IP Manually

Contraoller IP
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Then, if you see the Transfer Control page as shown below, tap the Forced Withdraw button to attempt to

connect with the Platform.

© Dart-Platform 3.0

Transfer Control

To initialize Dr.Dart Platform, control must be obtained from the controller

Forced Withdraw
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© Dart-Platform 3.0

Start Connection

Proceeding connection

Synchronizing with contreller data

Tip of the Day

ModbusTCP Slave Setup

The ModbusTCP Slave function of Doosan Robotics supports robot parameter monitoring, and General Purpose
Register (GPR) (refer to Using General Purpose Register(GPR)(p. 191)) function. This function automatically starts
when the robot controller boots up normally. Therefore, the user can use it after matching the Master IP of the

robot controller with the same bandwidth.

o Note

« Therelated I/0 Table is provided as a separate file.
+ Please refer to the Programming Manual for DRL to use the GPR function.
+ Unsurpported Function Code

+ 0x07 Read Exception Status (Serial Line only)

+ OxOF Write Multiple Coils

+ 0x10 Write Multiple registers

« 0x11 Report Server ID (Serial Line only)
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Expanded Protocol - PROFINET IO Device(pnio device) Setup

The robot controllers of Doosan Robotics support the PROFITNET IO Device (Slave) function, which allows data
modification after reading the Parameters of the robot from an external device (PROFINET 10 Controller/
Master). (i.e., robot parameter monitoring, General Purpose Register (Bit, Int, Float) - refer to Using General

Purpose Register(GPR)(p. 191)). For more information about PROFINET, refer to www.profibus.com?.

Expanded Protocol - EtherNet/IP Adapter(EIP adapter) Setup

The robot controllers of Doosan Robotics support the EtherNet/IP Adapter (Slave) function, which allows data
modification after reading the Parameters of the robot from an external device (EtherNet/IP Scanner / Master).
(i.e., robot parameter monitoring, General Purpose Register (Bit, Int, Float) - refer to Using General Purpose
Register(GPR)(p. 191)).

For more information about EtherNet/IP, refer to www.odva.org®.

Note) The initial Default IP is 192.168.137.50. After that, you can change the controller IP depending on the use
of the PLC control application.

Using Expanded Protocol

The PROFINET 10 Device (PNIO device) and EtherNet/IP Adapter (EIP adapter) functions start together at
controller startup, and are in connection standby state with the Master device. Therefore, in order to use the
function, it is necessary to connect and set up the Master. Each Master device has different characteristics, so it
is necessary to check them.

© note

The following are descriptions of the implementation characteristics of general functions for Industrial
Ethernet.

« The Industrial Ethernet function of Doosan Robotics controllers does not use a separate ASIC,
but implements its function based on TCP/IP, so it does not support real-time performance.

+ Data output to external devices has identical markings (PNIO, EIP), but data input to the robot
only has identical structures and does not link. Therefore, data output from the PNIO controller
does not synchronize with output data from the EIP scanner.

« Forthe /O table of PNIO and EIP, please refer to a separate document (or attachment).

Using General Purpose Register(GPR)

The GPR function is the memory of the PNIO device and the EIP adapter predefined by the user for use. It allows
exchange of user data between external devices and the robot.

4 http://www.profibus.com/
5 http://www.odva.org/
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The GPR function is only provided through DRL, and the DRLs used are as follows: For more information
about DRL, please refer to the Programming Manual.

set_output_register_bit(address, val)
set_output_register_int(address, val)
set_output_register_float(address, val)
get_output_register_bit(address)
get_output_register_int(address)
get_output_register_float(address)
get_input_register_bit(address)
get_input_register_int(address)
get_input_register_float(address)

4.4 Transportation

4.4.1 Caution during Transportation

Caution

If the robot is wrapped in packaging materials and transported, store the robot in a dry
location. If the robot is stored in a location with high humidity, condensation may occur inside
the packaging material, resulting in robot defects.

When relocating the robot, consider the weight of the robot’s link or base and carry the robot
with sufficient personnel at the same time. Especially for H-series, refer to the "Handling Guide"
and make sure to carry it in accordance with the safety regulations of the country.

The controller is moved by grasping the bottom handle.

When transporting the robot or controller, make sure to maintain the proper posture. Failure to
do so may result in back injury or other physical injuries.

When transporting the robot using lifting equipment, make sure to observe all related national
and regional regulations.

Doosan Robotics does not assume responsibility for any damages or losses that occur during
transportation, so make sure to transport the robot safely according to the user manual.

4.4.2 Package Specitications

The box specifications for transport are as follows:
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Model

M0609

M0617

M1013

M1509

H2017

H2515

Length

742 mm

755 mm

1206 mm

968 mm

986 mm

742 mm

755 mm

1040 mm

1426 mm

1040 mm

1426 mm

Width

500 mm

452 mm

452 mm

500 mm

452 mm

500 mm

452 mm

1040 mm

736 mm

1040 mm

736

4.4.3 Pose for Robot Transportation

Set the following poses to transport the robot:

Model

M0607

J1

oo

J3

150°

-193 -

Height

400 mm

545 mm

545 mm

435 mm

545 mm

400 mm

545 mm

1585 mm

626 mm

1500 mm

626 mm

Ja

00
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Note

Since
December
'22

Since
October
'22

Since
December
'22

Since July
22

Since July
'22

J6

Oo
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Model J1 J2 J3 Ja J5 J6
MO0617 0° 0° 165° 0° 15° 0°
M1013 0° 0° 160° 0° 20° 0°
M1509 0° 0° 150° 0° 25° 0°
H2017 0° 0° 160° 0° 15° 0°
H2515 0° 0° 160° 0° 15° 0°

4.5 Maintenance

System maintenance must be performed by Doosan Robotics or a company designated by Doosan Robotics.
Maintenance is intended to keep the system operable or to return the system to an operable state in the event
of a problem, and it includes repair work as well as system diagnosis of potential issues.

When maintenance work is completed, risk assessment must be performed to confirm whether the system
satisfies required safety levels. Corresponding national and regional regulations must be observed during
inspection, and all possibilities related to safety must be tested.

When performing work on the manipulator or controller, the following safety procedures and warnings must be
observed.

« Maintain the safety settings of the software during maintenance work.

« If a particular part is defective, replace it with a new identical part or part approved by Doosan Robotics.

« Thereplaced part must be returned to Doosan Robotics.

« After completing the work, resume the safety function.

« Document the repair history of the robot system and manage related technical documents.

« Disconnect the power cable and make sure other power sources connected to the manipulator or
controller do not supply power.

+ Do not connect the system to a power source during maintenance.

« Check the ground connection before supplying power to the system.

« When disassembling the manipulator or controller parts, observe ESD regulations.

« Do not disassemble areas that supply power within the controller. Power supply areas may still be charged
with high voltage (up to 600V) even after the controller is turned off.

« Take caution to prevent water or dust from entering the system during maintenance.

4.6 Disposal and Environment

Doosan Robotics products comply with the Restriction of Hazardous Substances of Directive 2011/65/EU &
Directive (EU)2015/863.
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Since the products contain industrial waste materials, improper disposal can cause environmental pollution.
Therefore, do not dispose of the product along with general industrial or household waste.

When disposing of all or part of the product, you must comply with the laws and regulations of the country, and
contact the seller or Doosan Robotics for detailed information related to the disposal.

Sellers in Europe must register data applicable to the country of sale to EWRN (https://www.ewrn.org/national-
registers) in accordance with Directive 2012/19/EU - Waste Electrical and Electronic Equipment.

4.7 Annex. System Specification

4.7.1 Manipulator

MO0609
Classification Item Specification
Performance Axis Structure 6
Payload 6 kg
Max. Radius 900 mm
TCP Speed 1m/s
Repeatability +0.03mm
Joint Movement J1Range / Speed +360°/ 150°/s
J2 Range / Speed +360° / 150°/s
J3 Range / Speed +150° / 180°/s
J4 Range / Speed +360°/ 225°/s
J5 Range / Speed +360°/225°/s
J6 Range / Speed +360°/225°/s
Operating Environment Operating Temperature 0-45°C (273K-318K)
Storage Temperature -5-50°C (268K-323K)
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Classification

Tool Flange & Connector

Weight

Mounting

IP Rating

Noise

M1509

Classification

Performance

Joint Movement

Item

Humidity

Digital /0 - X1

Digital /0 - X2

Power Supply

Connector

Item

Axis Structure

Payload

Max. Radius

TCP Speed

Repeatability

J1Range / Speed

J2 Range / Speed

J3 Range / Speed

J4 Range / Speed

- 196 -
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Specification

20-80%

IN-3ch / Out-3ch

IN-3ch / Out-3ch

DC 24V/ Max. 3A

1424229, female (PHOENIX)

27 kg

Any orientation

IP 54

<65dB

Specification

15kg

900 mm

1m/s

+0.03mm

+360° / 150°/s

+360° / 150°/s

+150° / 180°/s

+360°/225°/s
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Classification

Operating Environment

Tool Flange & Connector

Weight

Mounting

IP Rating

Noise

M1013

Classification

Performance

Item

J5 Range / Speed

J6 Range / Speed

Operating Temperature

Storage Temperature

Humidity

Digital I/O - X1

Digital I/O - X2

Power Supply

Connector

Item

Axis Structure

Payload

Max. Radius

TCP Speed

Repeatability

-197-

PART 3. Installation Manual

Specification

+360° / 225°/s

+360° / 225°/s

0-45°C (273K-318K)

-5-50 °C (268K-323K)

20-80%

IN-3ch / Out-3ch

IN-3ch / Out-3ch

DC 24V/ Max. 3A

1424229, female (PHOENIX)

32kg

Any orientation

IP 54

<65dB

Specification

10 kg

1300 mm

1m/s

+0.05mm
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Classification

Joint Movement

Operating Environment

Tool Flange & Connector

Weight

Mounting

IP Rating

Noise

M0617

Classification

Performance

Item

J1Range / Speed

J2 Range / Speed

J3 Range / Speed

J4 Range / Speed

J5 Range / Speed

J6 Range / Speed

Operating Temperature

Storage Temperature

Humidity

Digital /0 - X1

Digital /0 - X2

Power Supply

Connector

Item

Axis Structure
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Specification

+360°/120°/s

+360°/120°/s

+160° / 180°/s

+360°/225°/s

+360° /225°/s

+360° /225°/s

0 - 45°C (273K-318K)

-5-50 °C (268K-323K)

20-80%

IN-3ch / Out-3ch

IN-3ch / Out-3ch

DC 24V/ Max. 3A

1424229, female (PHOENIX)

33kg

Any Orientation

IP 54

<65dB

Specification
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Classification

Joint Movement

Operating Environment

Tool Flange & Connector

Weight

Mounting

IP Rating

Item

Payload

Max. Radius

TCP Speed

Repeatability

J1Range / Speed

J2 Range / Speed

J3 Range / Speed

J4 Range / Speed

J5 Range / Speed

J6 Range / Speed

Operating Temperature

Storage Temperature

Humidity

Digital I/O - X1

Digital I/O - X2

Power Supply

Connector

-199 -
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Specification

6 kg

1700 mm

1m/s

+0.1 mm

+360° / 100°/s

+360° / 100°/s

+165° /150°/s

+360°/ 225°/s

+360° / 225°/s

+360° / 225°/s

0-45°C (273K-318K)

-5-50 °C (268K-323K)

20-80%

IN-3ch / Out-3ch

IN-3ch / Out-3ch

DC 24V/ Max. 3A

1424229, female (PHOENIX)

34 kg

Any Orientation

IP 54
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Classification

Noise

H2017

Classification

Performance

Joint Movement

Operating Environment

Tool Flange & Connector

Item

Item

Axis Structure

Payload

Max. Radius

TCP Speed

Repeatability

J1Range / Speed

J2 Range / Speed

J3 Range / Speed

J4 Range / Speed

J5 Range / Speed

J6 Range / Speed

Operating Temperature

Storage Temperature

Humidity

Digital I/O - X1

Digital I/O - X2

Power Supply

-200 -
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Specification

<65dB

Specification

20 kg

1700 mm

1m/s

+0.1mm

+360°/100°/s

+125°/80°/s

+160°/100°/s

+360°/ 180°/s

+360° / 180°/s

+360°/180°/s

0°Cto45°C (273 Kto 318K)

-5°Ct0 50 °C (268 Kto 323 K)

20 % to 80 %

IN-3ch / Out-3ch

IN-3ch / Out-3ch

DC 24V/ Max. 3A
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Classification

Weight

Mounting

IP Rating

Noise

H2515

Classification

Performance

Joint Movement

Operating Environment

Item

Connector

Item

Axis Structure

Payload

Max. Radius

TCP Speed

Repeatability

J1Range / Speed

J2 Range / Speed

J3 Range / Speed

J4 Range / Speed

J5 Range / Speed

J6 Range / Speed

Operating Temperature

Storage Temperature

-201-
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Specification

1424229, female (PHOENIX)

79 kg

Only Floor

IP 54

<65dB

Specification

25kg

1500 mm

im/s

+0.1mm

+360° / 100°/s

+125°/80°/s

+160°/100°/s

+360°/ 180°/s

+360°/180°/s

+360°/180°/s

0°C t0 45 °C (273 K to 318 K)

-5°C to 50 °C (268 K to 323 K)
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Classification

Item

Humidity

Tool Flange & Connector Digital 1/0 - X1

Weight

Mounting

IP Rating

Noise

Digital I/0 - X2

Power Supply

Connector

4.7.2 Controller

CS-11P (AC Controller)

Item

Weight

Dimensions

Material

Protection Rating

Interfaces

Industrial Network

Specifications

21.7kg

606 X 306.9 X 446 mm

Zinc Plated Steel

IP54

RS232/RS422/RS485, TCP/IP

PART 3. Installation Manual

Specification

20 % to 80 %

IN-3ch / Out-3ch

IN-3ch / Out-3ch

DC 24V/ Max. 3A

1424229, female (PHOENIX)

77 kg

Only Floor

IP 54

<65dB

(*RS232/RS422/RS485: USB to Serial converter not included)

ModbusTCP (Master/Slave), ModbusRTU (Master), PROFINET 10 (Device), EtherNet/IP

(Adapter)

(*In case of using a gateway, other communication types can be supported)
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Item

NC Interface

I/O Port - Digital I/O

I/O Port - Analog I/
0

I/O Port - OSSD I/O

1/0 power supply

Rated supply
voltage

Cable Length

Specifications

FANUC - FOCAS

16/16

2/2

2/2

DC 24V

100-240 VAC 47-63 Hz

6 m (Option: 3 m)

CS-12P (DC Controller)

Item

Weight

Dimensions

Material

Protection Rating

Interfaces

Industrial Network

NC Interface

I/O Port - Digital I/O

Specifications

21.5kg

606 X 306.9 X446 mm

Zinc Plated Steel

IP54

RS232/RS422/RS485, TCP/IP

(*RS232/RS422/RS485: USB to Serial converter not included)
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ModbusTCP (Master/Slave), ModbusRTU (Master), PROFINET 10 (Device), EtherNet/

IP (Adapter)

(*In case of using a gateway, other communication types can be supported)

FANUC - FOCAS

16/16

-203 -
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Item Specifications
I/O Port - Analog /O 2/2

I/O Port-0SSD I/O 2/2

1/0 power supply DC 24V

Rated supply voltage 22 -60VDC

Cable Length 3 m (Option: 6 m)

4.7.3 Teach pendant

TP-02

Item Specification
Weight 0.8 kg
Dimensions 264 x 218 x 69 mm
Protection Rating P40

Screen Size 10.1linch

Cable Length

CS-11/CS-11P: 4.5 m (Option : 2.5 m)
CS-12/CS-12P: 2.5 m (Option : 4.5 m)
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4.8 Annex. DC Controller

4.8.1 DC Controller (CS-12P)

Product Introduction (CS-12P)

Names and Functions

DC Controller (CS-12P)

No.

PART 3. Installation Manual

Item

I/O connection terminal (internal)

Power switch

Teach pendant cable connection terminal

robot cable connection terminal

Power connection terminal

-205-

Description

Used to connect the controller or peripherals.

Used to turn ON/OFF the main power of the
controller.

Used to connect the teach pendant cable to the
controller.

Used to connect the robot cable to the
controller.

Used to connect the controller power supply.
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System Configuration

1)

(~
~

1 Teach pendant Itis a device that manages the overall system, and it is capable of teaching
the robot specific poses and setting manipulator and controller related
settings.

2 Controller It controls the robot’s movement according to the pose or movement set by

the teach pendant. It features various I/O ports that allow the connection and
use of various equipment and devices.

3 Manipulator Itis an industrial collaborative robot that can perform transport or assembly
tasks with various tools.

A Command/
Monitoring

B Power Supply/
Network
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Nameplate and Label

Doosan Robotics

Installation (CS-12P)

Cautions during Installation

Caution

« Secure sufficient space before installing the controller. If not enough space is secured, the controller may
be damaged or the manipulator or teach pendant cable may have a shortage.

« Check the input power supply when connecting power to the product. If the connected input power supply
is different from the rated power input (22-60VDC), the product many not operate properly or the
controller may be damaged.

Installation Environment

When installing the controller, consider the following.

« Secure sufficient space before installing the controller.
+ The controller must be fixed.
« Make sure no component is not fixed in the mobile vehicle.

Hardware Installation

Install the robot, controller and teach pendant, the key components of the system, and supply power to them
before operating the manipulator. Installation of each component is as follows:
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Connecting the Manipulator and Controller

][
-— ff [
iy Switch
%\%‘:5 > K
1 Connect the manipulator cable to the controller, place a securing ring

« Connect the manipulator cable to the corresponding controller connector and
place a securing ring on it to prevent the cable from becoming loose.

2 Connect the manipulator cable’s opposite end to the controller connector

+ Push the manipulator cable’s opposite end into the corresponding controller
connector until a click is heard to prevent the cable from becoming loose.

Caution

« Do not disconnect the robot cable while the robot is turned on. This can cause damage to the robot.

» Do not modify or extend the robot cable.

« When installing the controller in the mobile vehicle, secure at least 50 mm of space on each side of the
controller to enable ventilation.

« Make sure that connectors are properly connected before turning on the controller.

Note

« When configuring the system, it is recommended that a noise reducer be installed to prevent noise effects
and malfunction of the system.

« If the controller is influenced by noise generated by electromagnetic waves, it is necessary to install a
ferrite core to ensure normal operation. The installation location is as follows:
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Ferrite Core #2

Connecting the Controller and Teach Pendant

Push the teach pendant cable into the corresponding controller connector until a click is heard to prevent the

cable from becoming loose.

Caution

Note

Make sure that the pins of the cable end are not damaged or bent before connecting the cable.

If the teach pendant is used by hanging on the mobile vehicle or on the controller, be careful not to trip on
the connecting cables.

Be careful not to allow the controller, teach pendant and cable come in contact with water.

Do not install the controller and teach pendant in a dusty or wet environment.

The controller and teach pendant must not be exposed to a dusty environment. Be especially careful in
environments with conductive dust.

When configuring the system, it is recommended that a noise reducer be installed to prevent noise effects
and malfunction of the system.
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« If the teach pendant is influenced by noise generated by electromagnetic waves, it is necessary to install a
ferrite core to ensure normal operation. The installation location is as follows:

TE
Ferrite Core

Connector K N

= g
C3J e
=, 8

Routing of Manipulator Cable and Teach Pendant Cable

Ensure that the manipulator and teach pendant cable curvature radius is greater than the minimum curvature
radius (120 mm).
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Caution

« Ensure that the curvature radius between the teach pendant cable and teach pendant connector is greater
than the minimum curvature radius (120 mm).

« If the curvature radius is smaller than the minimum curvature radius (120 mm), cable disconnection or
product damage may occur.

« In environments where electromagnetic noise can occur, proper cable installation must be taken to
prevent malfunctions.

Supplying Power to the Controller

Push the power cable into the corresponding controller connector until a click is heard to prevent the cable
from becoming loose.
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Warning

« After connecting the power cable, make sure that the robot has established a proper ground (electronic
ground connection). Establish a common ground for all equipment in the system with an unused bolt
related to the ground symbol inside the controller. The ground conductor must satisfy the maximum
current rating of the system.

+ Protect the input power of the controller using devices such as a circuit breaker.

« Do not modify or extend the robot cable. It can cause fire or controller breakdown.

« Make sure that all cables are properly connected before supplying power to the controller. Always use the
original cable included in the product package.

« Be careful not to connect the polarity of the input voltage incorrectly.

« When configuring the system, it is recommended to install a power switch that can turn off power to all
devices in the system at once.

« If a controller for the AGV is used, the robot’s movement may be limited according to the load and motion.

« If the input voltage is less than 48V, the robot’s movement may be limited according to the load and
motion.

« The power supply must satisfy minimum requirements such as ground and circuit breakers. The electrical
specifications are as follows:
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Parameter Specification
Input Voltage 22 -60VDC
Rated Input Current 30A

4.9 Annex. H-Series Handling Guide

Doosan Robot

H2515 | H2017

Handling Guide

Caution

1. Doosan Robotics does not assume responsibility for any damages that occurs during the use of
lifting equipment.

2. Iftherobotis transported by packaging it with packaging materials, store the robot in a dry
location. If the robot is stored in a location with high humidity, condensation may occur,
resulting in robot

3. When relocating the robot, carefully consider the weight and have a suitable number of people
hold the link and base of the robot.

4. When relocating the controller, hold the handle on the side of the box.

5. When transporting the robot or controller, make sure to maintain the proper posture. Failure to
do so may result in back injury or other physical injuries.
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6. When transporting the robot using lifting equipment, make sure to observe all related national
and regional regulations.

7. Doosan Robotics does not assume responsibility for any damages or losses that occur during
transportation, so make sure to transport the robot safely according to the user manual.

4.9.1 Quick Guide

Thank you for choosing this Doosan Robotics product.

This guide provides the minimum amount of information required for three handling methods for relocation
and installation of the H-Series robot safely. Make sure to follow the instructions in this guide when handling
the robot.

« If the robot needs to be relocated, be sure to use the packaging materials provided with the initial delivery.
For this purpose, store the packaging materials and fillings in a dry, cool location.

« Industrial robot’s must be installed with careful consideration given to the inspection standards defined
by the Regulations and Safety Inspection of the Occupational Safety and Health Standard Announcement
(if the robot is subject to inspection).

« Therobot can be transported using a crane, lift or hand lift, and when using a crane to lift the robot, be
sure to comply with regulations of the area or country of jurisdiction.

« Utilize the packing posture for robot installation and relocation.

« Make sure whether all standard and additional (optional) components are included, and contact the sales
agent if there are any problems.

» The packaging materials and bolts are designed specifically for the relocation of the robot. Do not use
them for any purposes other than relocating the robot.

« When relocating the robot, do not apply force to the exterior of the robot. Failure to comply with these
instructions may result in injuries.

» Remove the packaging materials and bolts after installation. Make sure to store the packaging materials
and bolts in case the robot needs to be relocated.

« Before relocation, make sure that the bolts and packaging materials are secure.

1. When a crane (hoist) is used
« Use a spin-resistant cable capable of handling the weight of the robot.
« The wire rope must be at least 1500 mm long.

Item Minimum Capacity
Crane 1,000 kg
Wire Rope (EA) 1,000 kg

1.1 Once the rope is secured to the robot frame,
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« attach the rubber jig provided between axes 3 and 4 before the operation. (Refer to Figure
below)
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Warning

+ When the robot is lifted, it may tilt depending on its pose and optional
attachments
+ During lifting, do not pass under the robot.

2. When Using Forklifts
« If the robot needs to be relocated in its packaged state, lift it from the bottom of the package using
a forklift.
« During installation, relocate the robot using the lower packaging materials while taking caution to
avoid damage to the robot.

Insertion of Forklift

3. When Lifting Equipment is Unavailable

« If you need to relocate the robot due to the unavailability of lifting equipment, relocate the robot
complying with the regional and national transport work standards.
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« Itisrecommended to use the lower packaging materials as handles as below.

Carrying Handle Carrying Handle

© note

+ For H-Series, four M8 Taps are applied to the base to facilitate handling.

Handling Structure Coupling Tap (M8)

4

Positioning ®5

®9 mm Hole for Installation (M8 Bolt)
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4.10 Annex. Doosan Robot Allowable Torque

4.10.1 Doosan Robot Allowable Torque

Caution

+ The values below are the maximum allowable torque values for each joint and should not be
used in excess of that value.

+ Itisrecommended to operate within a range smaller than the values below when operating a
robot.

+ When a collision exceeding the allowable torque is detected while using the E-Series, slight
misalignment may occur. If misalignment occurs, please perform Mastering based on the Home
imprint for each axis.

Allowable Max. Torque[Nm]

M-Series
Axis 1 2 3 4 5 6
MO0609 160 160 90
MO0617
45 45 45
M1013 340 340 160
M1509
H-Series
Axis 1 2 3 4 5 6
H2017
430 430 340 160 90 45
H2515
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4.11 Annex. IP Protection Cube module Installation

© © o

Initial State Disassembling the frame cover Assembling grommets on cables

4 5 6

Assembling cables into cube Assembling frame cover Installation complete
module
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5 PART 4. Overview of User Manual

5.1 Power on/off the system

5.1.1 When using the teach pendant

Press and hold the power button on the upper left of the teach pendant.

© note

If the system does not power up, check the power switch at the bottom of the controller. For more
information, refer to Power On/Off Controller Switch(p. 157).

« The power for systems such as the robot, controller and teach pendant is turned on.

« Once the system is powered on, the LED indicator for the robot lights up.

Press the shutdown button on the teach pendant or press and hold the power button on the upper left of
the teach pendant for 2 seconds.

a. The shutdown popup is displayed on the screen.
b. Pressthe OK button on the shutdown popup to properly shutdown the system.
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@ Dr.Dart-Platform = o x

@ Power Off

Turning off the robot.
Press the "OK’ button to turn off the robot.

A caution

» Press and hold the power button for more than 4 seconds to force system shutdown.
« Forced shutdown may cause robot and controller failure.
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5.2 Overview of Program's Screen Layout

Q

Servo Off robot-param-01 . da F6CB6310 5 Tool  /* Backdrive & Recovery  PM 01:54

Dr.Dart-Platform

Hello. Welcome to the Dr.Dart-Platform.

A

Start the Home Module

) servo @ Operator B Manual ‘1 g ~  Real ) » B coe 00 %

Item Description

1 Home module launch icon Clicking this icon will redirect you to the Dart-
Platform Home screen.
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@ Dr.Dart-Platform

e (] X

Auto Standby o

robot-param-01 ¢a C9EBB7ID & Tool &* Backdrive & Recovery  PM 02:45

@ Home X

(2]

&

Robot Parameters

©

Settings

©

Remote Control

Jog Plus

17 Edit Favorites % Install Module

B &

Task Editor Status Logs Store

(') Servo ‘D ® Operator

B Aue

c’ g Sl (] | 4 B Speed 100%

Item

Header

Body

Footer

Description

This screen shows the robot's status, the administrator's level,
and the current time.

This screen shows the modules you have and is where you can
edit your favorites or search for modules.

This is the main menu, where you can manage servos, robots,
automatic modes, etc. and view the list of modules.
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5.2.1 Overview of Home Screen

@ Dr.Dart-Platform

- [m] x
Auto Standby

robot-param-01 7a CIEBB7ID 2 Tool * Backdrive & Recovery  PM 02:45

E ? i Edit Famrsles?:‘ Install Module
. @

Robot Parameters

Remote Control Task Editor

Settings 1og Pl

Status

Logs

O sevo @D @ Operator B ruo 0 @ q_"J ~ | Real & > ]

Menu Layout

Speed 100 %

Item

Description
1 Tab Clicking the Run Module icon creates a tab for running
modules.
Search

This is where you can search for installed modules.
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3 Selecting a favorite
4 Install from Local
5 Tab Panel
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Description

In the Home module, you can select modules to set as
favorites.

Tap this button to select modules to set as favorites
directly from the modules currently installed on the
Home screen.

Once you have selected a module, tap the same
button changed to Save Favorites to finish the favorite
setting.

Deletion is performed in the same way.

i @ @ @
© B cB0eaeae e

Used to load the module file to be installed on the
running device.

This is where the Ul of the Screen component of the
executed module is seen.

5.2.2 Getting to know the header

Setting up the menu layout

Auto Standby

Item

1 Indication of robot's modes

2  Indication of robot's detailed
status

(4] O 0

robot-param-01 a C9EBB79D Tool Backdrive & Recovery ~ PM 02:50 |

Description
This can be changed to Auto/Manual.

See the link
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Robot Parameter file
information

Safety Checksum

Tool Setting

Backdrive & Recovery

PART 4. Overview of User Manual

Description

This is where the selected file name of the Robot Parameters module is
seen.

If there is any information that does not match between the current
robot setting and the information stored on the platform, a red dot
mark will appear.

robot-param-01 & | v |

This is where the current Robot Parameter Checksum information of
the Controller is seen.

This is where the current TCP, Tool Weight, and Tool Shape can be set.

TCP Offset

[2
N mm Y mm Z mm
RZ deg  RY deg | RX deg
Tool Weight
D
Weight kg CX mm cY mm CZ mm
Tool Shape
2

This is the area where you can use the Backdrive & Recovery
function.

= O b

C9EEBTOD Tool Backdrive & Recovery | PM 01:47

Backdrive

Recovery
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Description

7  Current Time Information The current time can be seen.

5.2.3 Overview of Footer

o 6 3/
O

Servo ‘) @ Operator

gmu % % @ =) - gl 9@ eb [] 50

Menu Layout

Item

1 Turn off button

2 Servo on/off
switch

3 Operator/
Supervisor

4 Auto switch

5 Home
6 Favorite
Modules

Description

This button turns off the platform. Press and hold the button for about 1-2
seconds.

This is the section where you can turn on/off the servo.

This button can change Operator/Supervisor level.

When changing the administrator level, the administrator password must be
entered.
@ Change to Supervisor Authority x

To change the authority, enter the supervisor password.

et D

This button changes the state of the robot to Auto or Manual. The changed value can
be seen in the upper left corner of the screen.

Manual Standby

You can go to the Dart-Platform home screen.

This is a list of favorite modules.
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7 Virtual&Real
switch

8 3D Simulator
button

9 Play/Pause/
Resume/Stop

10  Speed Slider
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Description

+ This is where you can choose whether to operate a virtual or real robot.
« This switch is only enabled when the servo is turned on.

This is a button that makes it easy to view the 3D Simulator while running the
module.

This button allows you to run, pause, resume, or stop the robot.

« This button allows you to set the robot's operation speed.
+ Clicking on this area will bring up a popup where you can set the speed, which
can be changed using a slider or by entering text.

Speed

: Real

®
v

5.3 Whatis arobot?

5.3.1 Functional Limits of each Robot Series

The respective robot series (A, As, M/H, E Series) limit the use of functions as follows:

« Current-based: Current of motor located on each joint is used.
» FTS-based: An FTS (force torque sensor) located on the end of the robot is used.
« JTS-based: JTS (joint torque sensors) located on each joint is used.
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Direct Teaching

- Free Motion
Direct Teaching
- Restrained

Motion

Collision
Detection

Installation Pose
Measurement

Tool Weight
Measurement

Workpiece Weight
Measurement

Nudge Function

Force control

Compliance
control

A | E series
(current-based)

O (setting available
only in three
translation
directions,
excluding rotation)

O (setting available
only in three
translation
directions,
excluding rotation)

A Series S

(Current-based
and FTS-based)

O (Current-based)

O (FTS-based)

O (Current-based)

O (FTS-based)

O (FTS-based)

O (FTS-based)

O (FTS-based)

O (FTS-based)

M Series

(JTS-based)

Functional Limits of force monitoring for each Robot Series

PART 4. Overview of User Manual

H Series

(JTS-based)

X (can only be
installed on the
floor)

The teach pendant and DART-Studio can be used to monitor force data. The DRL command
(Check_force_condition()) can also be used to externally monitor force data.
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« When the palletizing mode is set to “ON”: The same control/monitoring functions provided in the OFF
state are available, except for H Series robots.

Features

Force control

Compliance
control

Force
monitoring

(Teach Pendant)

Force
monitoring

(DART-Studio)

A | E series
(current-based)

O (setting available
only in three
translation
directions,
excluding rotation)

O (setting available
only in three
translation
directions,
excluding rotation)

O (Force value of
“0” shown for the
singularity section)

A Series S

(Current-based
and FTS-based)

O (FTS-based)

O (FTS-based)

O (FTS-based)

O (FTS-based)

-230-

M Series

(JTS-based)

O (Force value of “0”
shown for the
singularity section)

O (Force value of “0”
shown for the
singularity section)

H Series

(JTS-based)

O (If the palletizing
mode is set to “ON”:
Force control
output limit (Base
Rx, Ry orientation))

0

O (If the palletizing
mode is set to “ON”:
Compliance control
output limited
(Base Rx, Ry
orientation))

O (Force value of
“0” shown for the
singularity section)

O (If the palletizing
mode is set to “ON”:
4-Degree of
Freedom provided
for the base (x, , z,
Rz))

O (Force value of
“0” shown for the
singularity section)
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Force
monitoring

(When using the
DRL command:
Check_force_
condition())

A | E series
(current-based)

O (Force value of
“0” shown for the
singularity section)

A Series S

(Current-based
and FTS-based)

O (FTS-based)
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M Series

(JTS-based)

O (Force value of “0”
shown for the
singularity section)

H Series

(JTS-based)

O (If the palletizing
mode is set to “ON”:
4-Degree of
Freedom provided
for the base (x, y, z,
Rz))

O (Force value of
“0” shown for the
singularity section)

O (If the palletizing
mode is set to “ON”:
4-Degree of
Freedom provided
for the base (x, y, z,
Rz))

Control output limit (Base Rx, Ry orientation): The force or compliance control values corresponding to the Base
Rx, Ry orientation are not output. Entering the force or compliance control value of the relevant axis (Base Rx,
Ry) will be ignored as “0”.

5.3.2 Overview of Singularity

Singularity in a multi-joint robot refers to a position (or point) where the robot has difficulty in calculating its
next pose during moving. Multi-joint robots calculate each joint angle during movement based on the robot

end.

For example, in Fig. 1 below, when the robot is moving to the red dot, the robot will not be able to determine
whether to move its joints to set pose A or pose B as shown in Fig. 2. This position (or point) is called the

singularity.
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Near a singularity, robot movement is not fluid in terms of plane, point and line, robot end linear movement
may not be maintained, and position error during control may increase. Singularity occurs in three cases as
shown in the following figure, including when the robot joints form a line.

o ST o e S, o
‘/ ‘\ Fi LY
7 . ! £

Y £ \
4 ! k

\
i

i

]

1. Wrist Singularity: When the robot wrist forms a line as Axis 5 approaches 0°

« When compared to a human arm, Axes 4, 5 and 6 correspond to the wrist joint.
2. Shoulder Singularity: When Axes 1 and 6 are on the same line

« When compared to a human arm, Axes 1 and 2 correspond to the shoulder joint.
3. Elbow Singularity: When the robot forms a line as Axis 3 approaches 0°

» When compared to a human arm, Axis 3 corresponds to the elbow.

Caution

+ Manual and automatic operations moving with joint rotation are not influenced by singularity.
« Task movement, Movel command, etc.
+ Singularity only occurs during manual and automatic operation where the robot ends
performing linear movement.
« Joint movement, MoveJ commands, etc.
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+ In the singularity zone, force control or compliance control is unavailable.
+ Asthe rotation speed of certain axes increase rapidly when a linear motion passes a singularity,
it is possible for a Joint Speed Limit Violation or Joint Angle Limit Violation to occur.

How to avoid Singularity
Doosan Robotics robots offer options to avoid singularities during motion control. However, it is recommended
to configure a task that does not create exceptions using joint movement commands such as MoveJ in

singularity zones.
Here are the singularity avoidance options provided by Doosan Robot:

« Automatic avoidance: Performs motion by avoiding singularities. However, the robot motion may differ
from the expected path.

« Path priority: Maintains path and speed, but may stop due to an error near a singularity.

+ Variable speed: Maintains path, but decelerates near a singularity.

5.3.3 Overview of Euler Angle

Euler Angle is a way to express the angles of X, Y and Z axes, which are perpendicular among themselves in the
object direction. A, B and C refer to the sequential rotation angles. Each robot manufacturer defines this A, B
and C rotation order differently, such as Rz-Ry-Rz, Rz-Ry-Rx or Rx-Ry-Rz.

For example, Rz-Ry-Rx. Here, Rz means the rotation in Z-axis, Ry means the rotation in Y-axis and Rx means the
rotation in X-axis. Rz can be expressed as angle A, Ry as angle B, and Rx as angle C to indicate the current
rotating direction of an object. Note that once rotation is made in Z-axis direction from the coordinates,
rotations will be made based on new coordinates.

This can be visualized with steps 1 to 4.
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1. Assume there are coordinates (X, Y, Z).

L

2. Rz: Rotate by A degrees from the Z-axis.

7’
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3. Ry: Rotate by B degrees from the new Y-axis (Y’) of the new coordinates (X', Y’, Z’) in step 2.

Zl’lr

YH’

4. Rx:Rotate by C degrees from the new X-axis (X”’) of the new coordinates (X, Y, Z”) in step 3.

0.

Xl’.ﬂ'

v

-235-

User manual(V3.3.0)



PART 4. Overview of User Manual

5. The new coordinates (Z’”, Y, X’ of step 4 refers to the current robot rotation when Euler Angles A, B and

C are applied.

This can be easily visualized with one’s right hand. Make the following pose with your right hand. This is called
the Right-Hand Rule, and making the thumb (X-axis), index finger (Y-axis) and middle finger (Z-axis) to be
perpendicular to each other will create coordinates consisting of X, Y and Z axes.

X

Then make the Right-Hand Rule Cartesian pose and make rotations Rz, Ry and Rx in sequential order.

1. Rz: Rotate the middle finger (Z-axis) by A degrees.
2. Ry: Rotate the index finger (Y-axis) by B degrees.
3. Rx:Rotate the middle finger (X-axis) by C degrees.

0 Note

The + rotating direction of A, B and C is the direction of four fingers except the thumb, when the thumb is
pointing at the + direction and the four fingers are clenched. This is called the Law of Clockwise Screw.
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5.4 Overview of Servo On

@ Dr.Dart-Platform oY o %
Auto Standby robot-param-01 fa C9E8B79D 3 Tool / Backdrive & Recovery  PM 02:53
a Home X
Q
i Edit Favorites Install Module
L g i
Robot Parameters Remote Control Task Editor Status Logs Store
Settings Jog Plus
O |servo O @ Operator B Ave £'| J - Real (] » B Speed 100%

Servo Servo m

Servo On refers to the standby status where the robot arm can be operated by supplying power to joints.
Pressing the emergency stop button or violating critical safety limits sets the Servo Off status. During servo off
status, the power to joints is cut off, which results in the robot arm being unable to be operated, and Task
Editor and Jog Plus, which are related to robot arm operation, are disabled in the main menu.

To switch from servo off to servo on, tap the Servo button on the left-hand side of the main menu at the bottom.

5.5 Backdrive Module

Backdrive cuts off power supplied to the motors, releasing only the brakes to allow the robot's joints to move
under external force. This function is used when the robot cannot return to normal status with Recovery mode
or Handguiding. With Backdrive mode, the user can engage or disengage the brake of each joint.
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| Backdrive |

Recovery

Serve -3 [ ] g ) @ @ Real ® Auto > ] Speed 100 % (@)

To enter the Backdrive module, tap the Backdrive&Recovery module at the bottom.

1
L e Ve € ? Exit Bu(kdrvc
Start the backdrive mode to set the status of each joint of the robot
6 When the joint backdrive status is enabled, the joint will move automatically.
©
i "} | 2
5
J2 -
Menu Items
Item Description
1 Start Backdrive Mode This button allows you to run the Backdrive mode.
2 Exit Backdrive This button allows you to exit the Backdrive
module.
3 Joint Image This is an image that describes the position of
each joint.
4 On/Off toggle button You can choose whether to enable it for each joint.

The process of setting Backdrive mode is as follows:

1. Tap the Status button on the main menu Backdrive button.
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« If the Backdrive button is not enabled, pressing and releasing the Emergency Stop button or
pressing the Servo Off button will enable it.

« If the servo is turned on, the following pop-up window appears and the servo is automatically
disabled.

©® Run Backdrive Module *

When you run the Backdrive module, the servo will automatically turn off.

« OFF/ON buttons to release the brakes of each joint are enabled.

ry K x Exit Backdrive Start Backdrive Mode

3. Set the brake of the joint to move as OFF (Release) and move the robot by applying force.

Run the Backdrive module?

2. The Start Backdrive Mode button on the Backdrive screen.

« Due to the deceleration ratio of the decelerator inside the joint, the joint sagging speed due to the
manipulator weight is not high, and movement speed when force is applied is also not high.
« If the decelerator malfunctions or if joints move at a speed faster than a certain speed during zero-
gravity motion, the brakes of all joints are applied automatically to ensure safety.
4. Setthe brake ON (Hold) when the position change is complete.
5. Tap the Power on the main menu to shut down the operating program, tap and hold the power button on
the top of the teach pendant to shut down the system, and press it again to turn on the system.
« Backdrive status is released and work can resume normally.

© note

+ Move each joint back to the normal work range individually in sequential order.

+ If Backdrive mode is executed, the system must be rebooted to resume normal work again.

+ Use caution as temporary sagging may occur depending on the axis location in Backdrive
mode.

5.6 Recovery Module

Recovery Module: If there is an error with a continuing safety violation or if a robot needs to be packed for
transportation, the user can use the Safety Recovery Mode to configure the position and angle of the robot.

Backdrive

| Recovery |
Servo ‘) O a @ | @ .@j Real @ Auto » Speed | 100 % o)

You can enter the Recovery module by tapping the Backdrive & Recovery module at the bottom.
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« Software Recovery: In Servo Off status, if a safety violation error situation caused by position-related
safety violations, such as the robot exiting the operation area or violating prohibited areas, occurs or force
is continuously applied when the robot is stopped due to colliding with a fixed object, Servo On or Jog
cannot be set even when attempting to reset the robot to a normal state using the Jog or program. In such
cases, Software Recovery mode is used to reset the robot to normal.

« Packaging Mode: For packaging and transporting the robot, the robot can be set to predefined
values (which go beyond the normal operation angle limit) for transporting.

If the servo is enabled when the Recovery module is launched, the following pop-up appears and the servo is
automatically turned off.

@ Run Recovery Module 3

When you run the Recovery module, the servo will automatically turn off.

Run the Recovery module?
| Cancel | Confirm

5.6.1 Using Software Recovery Mode

Software Recovery Mode

@ Dr.Dart-Platform = (=] x

Recovery Stand robat-param-01 ® |~ | & CcCcoDsCsF Toal * Backdrive & Recovery  AM 11:26
¥ by L |

& Recovery ?EmlRecovery Mudulef r

i Software Recovery Pack/Unpack |

|}
A
+ ?
=) Display coordinates
Base
C(-_:D Base Tool
‘*‘ S Joint Task
prape | 1 | 179 % | -360~360 X 09 mm
oo ;
12 -95-05 ¥ A mm
3 B5° -135-135 z mm
=— S| 14 190°  -360-360 RZ
J5 135~135 RY
7 16  -360~360 RX
Front Right Left Rear Top ——— +
Speed
—_— E 20%
1 100
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Menu Items
Item Description

1 Servo On to Start Recovery This is a button to enable the servo before
entering Recovery mode.

2 Exit Recovery This button allows you to exit the Recovery
module.

3 Header This section allows you to select either Software
Recovery mode or pack/unpack mode.

4 3D Simulation This area allows you to preview a 3D simulation of
the set values.

5 Warning Message This explains the precautions.

6 Display Coordinates This is where you can set the coordinate based on
Base or World.

7 Base/Tool Button This is where you can set the value based on Base
or Tool.

8 Joint/Task This section allows you to enter the desired values

to make the robot move.

To use the software recovery mode, follow these steps:

1. Tap the Recovery menu in the Main Menu window. The Software Recovery screen appears automatically
in the Recovery window.

2. Tap each joint button on the right side of the Software Recovery screen, and use ——M — |

1
T

- buttons to set the position. Or press buttons of the cockpit to adjust the joint angle by direct
teaching.
« For definitions of the buttons in the cockpit, see Cockpit(p. 254)
« Changes made to the setting are reflected on the simulation window on the left in real time.
3. When the setting is complete, tap the X button on the top left to close the window.

Caution

Software repair mode is not available when the joint angle limit is exceeded by 3 degrees.
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5.6.2 Using Pack/Unpack

@ Dr.Dart-Platform - =] X
EXIE Recovery Standby robot-param-01 ®[-| & ccoosesk Toal Backdrive & Recovery ~ AM 11:27
& Recovery Exit Recovery Module
Software Recovery Pack/Unpack
i Model Name A0509
Pack Unpack
Packaging Pose n -180 2 0 13 150°  J4 0° J5 25 16 0
Joint Limit n 360 )2 360 3 160 J4 360 )5 360°  J6 360
Speed
—_— - 20%
1 100
Menu Items
Item Description
1 Model Name The name of the connected robot model appears.
2 Pack/Unpack Either Pack or Unpack can be selected.
3 Packaging Pose/Joint Limit The pose and joint limit values appear.
4 Speed Ratio The speed of the pack or unpack mode can be

adjusted via a slider or input.

To configure the packaging mode, follow these steps:
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1. Tap the Recovery menu in the header pane.

@ Dr.Dart-Platform

Auto Standby

o Home X

2. Select the Packaging Mode tab.

2 Recovery

Software Recovery

PART 4. Overview of User Manual

robot-param-01

7a C9EBB79D

= m) X

3 Tool Backdrive & Recovery | PM 02:53
Backdrive
Recovery

Exit Recovery Servo On to Start Recovery

[ Pack/Unpack

3. Toenable packaging mode, tap the Servo On to Start Recovery button.

# Recovery

Software Recovery

Exit Recovery | Servo On to Start Recovery |

Pack/Unpack

4. The robot automatically moves to the set packaging pose.
« The Pack button allows you to put the robot in the Pack position and the Unpack button allows
you to put the robot in the Default Home Position.

5.7 Robot Parameters Module

@ Dr.Dart-Platform

Manual standoy

& Home X

& robot-param-01

£ Robot Settings 9 ~
/0 Alias o
(5 B

Mount
World Coordinates &
User Coordinates

Home Position

Cockpit
Normal /O

i Tool Settings ~
Tool Center Point &
Tool Weight -
Tool Shape -

o Safety Settings A
Robot Limits ]
Safety VO -
Safety Stop Modes -
Safety Zone -
Nudge -
{1) Servo ‘) @ Supervisor

Robot Parameters  x

& Robot Settings > I/O Alias

Controller Digital /'O
Flange Digital /O
Controller Analog /O

Flange Analog Input

Manual

robot-param-01 #a CIEBB7ID
Controller Digital Input
Port 1 Port 2
Port 3 Port 4
Port 5 Port6
Port7 Port 8
Port 9 Port 10
Port 11 Port 12
Port 13 Port 14
Port 15 Port 16
si1 Er lias r > si2
SI3 Enter alias name Sl4
Controller Digital Output
Port 1 Port 2
Brrt 2 Brrt A

c 060 - ~

& Toal % Backdrive & Recovery

= o x

PM 02:59

(C] » B Speed 100%

Menu Layout
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Item Description
1 Project name This is where the project name is entered.
2 View More Clicking this button will create a new file orimport,

save, or export an existing file.

3 Accordion menu Clicking on an item will bring up a list of related
menus.

4 Sub menu You can enter each screen and function by clicking on
the menus.

5 Lock icon When the lock icon is seen, certain settings can be

changed at the administrator level.

0 To use this module, the robot must be in Manual mode.
If the following warning message is seen, change the state of the robot to Manual mode.

@ cannot Access this Feature * |

This feature is not available in auto mode.
To access this feature, change the robot status to manual mode.

Close Module
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I/O Alias

o Home x  [@ Robot Parameters X

g robot-param-01

@ Robot Settings

I/0 Alias

Mount

World Coordinates
User Coordinates
Home Position
Cockpit

Normal /O

¢ Tool Settings

Tool Center Point
Tool Weight

Tool Shape

@ Safety Settings

Robot Limits
Safety /O

Safety Stop Modes
Safety Zone

Nudge

sevo @D 2 O

" Robot Settings » I/O Alias

Controller Digital I/O

Flange Digital I/O

&
e Controller Analog IO
9 Flange Analog Input

BEBQOE
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Controller Digital Input Controller Digital Qutput

Port

1

w

Alias Name Port Alias Name

(5}

W

Real @ Auto » [ ] Speed 100 % (V)]

Menu Items

Item

Controller Digital /0

Flange Digital I/O

Controller Analog1/0

Flange Analog Input

I/0 Name

Description

The name of the controller digital I/O can be set
individually.

The name of the flange digital I/O can be set
individually.

The name of the controller analog I/O can be set
individually.

The name of the flange analog I/0O can be set
individually.

The name can be up to 40 characters long.
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Mount

The robot installation pose can be set in the robot installation pose (mount) menu. If the robot is installed on a
flat surface, this step can be skipped.

The robot installation pose can be set in Robot Parameters > Robot Settings > Mount.

« Theinstallation angle can be measured using the auto measure function. However, if the angle is less than
5 degrees, auto measure is unavailable.
« Ifthe robot is installed on the ceiling or wall, the robot installation angle can be set with Y-axis and Z-axis

rotations.
«+ As auto tool weight calculation is performed based on gravity, it is recommended to reset the tool weight
once mount setting is done.

Caution

+ When setting the robot installation pose (mount) Workcell Item, it is recommended to change
the world coordinates as well. If the world coordinates are not changed, the robot pose on the
robot simulator screen of the teach pendant is displayed as the robot being installed on the flat
surface (basic).
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@ Dr.Dart-Platform

@ Home X

#f robot-param-01

« Robot Settings
170 Alias
Mount
World Coordinates
User Coordinates
Home Position
Cockpit

Normal /'O

Tool Settings
Tool Center Point
Tool Weight
Tool Shape

i Safety Settings
Robot Limits
Safety /O
Safety Stop Modes
Safety Zone

Nudge

O sevo @D

CIEER Voo stondey

B3 Robot Parameters  x

£ Robot Settings > Mount
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= o ®

robot-param-01 a COESB?9D Tool Backdrive & Recovery PM 03:00

F Click to lock the parameter settings |
3 Auto Measure

Z . Axis Z Rotate

s

2]

2t use Mount @D

Axis Y Rotate

[
db

Axis Y Rotate

6
7 =z s

N\ Axis Z Rotate

a Front Left

B Manual

@ Supervisor

Rear Top -1 -5 - 10

Menu Layout

Item

Lock Toggle Button

Use Mount

Auto Measure

Information Image

Information Message

Increment/Decrement Button

Y-Axis Rotate Input Field

Description

Used to lock the set value. The safety password is
required for modifying the set value.

Button to enable the use of mount. Button is
available after unlocking.

This automates a commanded operation. The 3D
Simulation next to it shows this movement.

This is an image that tells you about the Mount.

This is a message that tells you about the Auto
Measure.

This allows you to increment or decrement as
much as desired.

The Y-axis rotation angle can be entered directly.

-248 - User manual(V3.3.0)




PART 4. Overview of User Manual

Item Description
8 Z-Axis Rotate Input Field The Z-axis rotation angle can be entered directly.
9 Apply Button This allows the set values to be applied.

World Coordinates

The world coordinates of the robot can be set from World Coordinates. In case the robot coordinate is the base
coordinates, this step can be skipped.

World coordinates can be set in Robot Parameters > Robot Settings > World Coordinates.

« World coordinates are used when the robot base installation location is physically moved/rotated.
« Changing the world coordinates will apply the same move/rotation to the robot simulator screen.

© note

World coordinates can also be used even after the base location and angle are changed after robot
teaching. If the coordinates of tasks created through robot teaching in the past are changed from BASE
to WORLD, an offset corresponding to the move/rotation of world coordinates is applied to all motion
coordinates.
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@ Dr.Dart-Platform = m) *

EXT 11onuaistandby robot-param-01 -~ da C9EBBTID ) Tool “ Backdrive & Recovery ~ PM 03:00

o Home x (@ Robot Parameters x

#h robot-param-01 g £ Robot Settings > World Coordinates i Click to lock the parameter settings.

¢ Robot Settings o~

1/0 Alias Yz

Mount & Z
World Coordinates ]

. - Y X
User Coordinates
I Warld

Heme Position I
o--0
Cockpit s A
Normal 1/0
< Tool Settings ~ |
Tool Center Point -
- T — i a i = = = — Mounting Pose
Tool Weight a | — — i = S o =
Tool Shape - = —~—— . RZ RY ° | RX
Safety Settings & / \*\ ; e
Robot Limits = / I \ qpo—mt| Line Plane @
/0 Alias

Mount & Point Line Plane @
World Coordinates - I
|

Coordinates

User Coordinates
Home Pasition
Cockpit ".‘-' Paint 1 {Origin} ¢t MoveTo | °
Normal /O
mm b o i £ mm
i Tool Settings a i

oo

RY RX

Tool Center Point -

Tool Weight & | =

Tool Shape ) =
& Safety Settings A @
‘World to Base Coordinates L2
Robot Limits ]
Safety /O - Y z 0.000 mm
Safety Stop Modes = RZ 0.00° | |RY 000° | RX 0.00
Safety Zone - Front Right Left Rear Top

Nudge a @
O sevo @D @ supenisor B Manual O - ~ | Real (C] P W Speed 100%

Menu Layout

Item Description

1 Lock Toggle Button Used to lock the set value. The safety password is
required for modifying the set value.

2 Information Image This is an informative image required for the setting.

3 Information Message This is an informative message required for the setting.
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Item

Mounting Pose

Point, Line and Plane settings

Teaching Guide

Coordinates

Point 1 setting

Apply Teaching Points button

World to Base Coordinates Reset

World to Base Coordinates setting

Apply button
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Description

This section includes Mounting Pose values for A, B, and
C.

This is where you can select and set the desired items
among point, line and plane.

This is a guide for setting up point, line and plane.

This is where you can select the desired coordinate
between Base and World.

This is where you can set the settings for each of the 6
axes, as well as Get Pose and Move To.

This button allows you to enter the desired settings and
apply them.

This button allows you to reset the World to Base
Coordinates already entered.

This is where you can enter settings for the 6 axes.

The setting value can be applied.
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© DrDart-Platfem
CEIETE sevoon

@ Hor @ Robot Parameters  x

ram-01 Robot Settings User Coordinates

Robot Settings

1/0 Alias
Mount -
World Coordinates [

User Coordinates
Home Position
Cockpit

Normal 1/0

Tool Settings

Teol Center Point -
Tool Weight -
Tool Shape &

Safery Settings

= [u] X

robot-param-&1 ‘a COEBBIOD oal Backdrive & Recovery = PM 0335

00

4  User Coordinates +

[
i((_:)l User Coordinates Name 9
+ user_coordinates_

o e
o] Paint Line Plane ?

Coordinates

Base
Point 1(Crigin) ® Get Pose
RS R RY X

g i
Robot Limits - /
Safety 10 -
Safety Stop Modes & //
Safety Zone -
Nudge -
Front Right

Left

User Coordinates

Rear Top X ) L @

0w e wee - c BDEOGEE0O wm &

Menu Layout

Item
1 Add New
2 Delete
3 Selected User Coordinates
4 User Coordinates Name
5 Point, Line and Plane settings
6 Information icon

Description

This button allows you to add User Coordinates. Up to 100
user coordinates can be added.

This button allows you to delete the selected User
Coordinate.

This is a list of the User Coordinates added.

This is where you can set the names of the User
Coordinates. A number from 101 to 200, with a maximum
length of 40 characters, can be entered.

This is where you can set each point, line, and plane.

A guide to User Coordinates is provided.
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Item

Coordinates

Pointl setting

Apply Teaching Points

User Coordinates

Save

ome Position
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Description

This is where you can select either Base or World as the
basis for the desired value.

This is where you can enter values for each of the 6 axes of
Point 1 and run Get Pose or Move To.

This button allows the desired values to be applied after
they are entered.

In the User Coordinates section, you can enter each of the
desired values.

This button allows the setting values to be saved.

@ Dr.Dart-Platform

m Manual Standby

6 Home x B Robot Parameters X

= o x

robot-param-01 ¢a CSEBB7ID Toal Backdrive & Recovery PM 03:05

# robot-param-01 ¢ Robot Settings > Home Position

< Robot Settings £ © Default Position o

170 Alias
n 0.00° 2

Mount -

000° 3 0.00° J4 0.00° 5 0.00° J6 0.00 ¢ |

World Coordinates &

= Custom Position 9
User Coordinates

Homa Position Applied Home Position

000° 3 0.00° J4 0.00° )5 0.00° J6 0.00

0.00° J3 0.00° J4 0.00° J5 0.00° J6 0.00 *

@ Click the 'Save’ button below to apply the current robot position as the home position.

Cockpit n 0.00° |2
Normal I/O Current Robot Position
i Tool Settings s n Q.00 | j2
Tool Center Point &
Tool Weight -
Tool Shape -
Safety Settings i @
Robot Limits a a
Safety VO - A
Safety Stop Modes - a
Safety Zone -
Nudge -

M sevo @D @ supenisor B Manual

9 Home Position

7]
ij 4 Rl e & 14 B Speed 100%

Menu Items
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Item Description

1 Default Position option This is the section where you can select the Default
Position option.

2 Default Position value These are the values that correspond to the Default
Position, all of which are 0.

3 Custom Position option This allows you to select the Custom Position
option.
4 Custom Position value input This is the section where you can enter values for

the 6 axes, apply Get Pose, and initialize them.

5 Home Position This button allows you to set the Default Position or
the Custom Position you set as the Home Position.

6 Warning Message A note of caution when setting this up.
7 Save This button allows the setting values to be saved.
Cockpit

MANDATORY EASY 5MIN

Direct teaching is used to hold the robot end with one’s hands to push and pull the robot to the desired pose,
and apply the pose to the currently selected motion. There are two direct teaching methods.

« Freedrive: Each joint moves in the direction the user applied force
« Constrained Motion: The robot end moves or rotates only in the direction set in the constrained motion
even when force is applied from a random direction

Freedrive

When Button 1 is pressed, the Freedrive mode is activated, allowing the robot to be moved freely. Each joint
moves in the direction the user applied force. The robot cannot be moved by hand once the button is released.

« During direct teaching, the robot LED blinks cyan.
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Pressing the hand guide button on the back of the teach pendant will activate the Freedrive mode, just like
pressing Button 1, and the robot can be moved freely.

Button

=

Constrained Motion

When Button 2 and Button 3 are pressed, the robot end moves only in the direction matching the constraint
condition even when force is applied from a random direction. The constraint condition can be set with 2 of 4 of
the conditions in the following figure: Z-axis constrained, plane fix constrained, surface constrained and

direction constrained.
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170 Alias

Mount

Waorld Coordinates
User Coordinates
Home Position
Cockpit

Normal /O

i Tool Settings
Tool Center Point
Tool Weight
Tool Shape

i Safety Sertings
Robot Limits
Safety /O

Safety Stop Modes
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=) N
e

@ [ 3]

85

Button Function

Q@ 9w
‘ (4
o Tool XY

= o + o eﬂ Clamping Escape Enable
¥ ane

o ’
[ Manual [EESERGT robot-param-01 #a COEBBTID % Tool Backdrive & Recovery  PM 03:45
& Home x Robot Parameters X

& robot-param-01 & Robot Settings > Cockpit

« Robot Settings -~ Tool Z Tool XY Orientation Position

Translational motion only along z-axis

Note: Deviation along the constrained direction has to be taken
into account when external forces that are not aligned with
motion constraints (constrained direction) are applied.

Safety Zone a
i Nudge a =
Menu Items
Item Description

Cockpit Image

Reset

1 Button Setting

2 Button Setting

1+2 Buttons Setting

Guide Image

This is an image for Cockpit settings.

This button allows you to initialize the set values.

This is the section where you can select the function
to be set for the button 1.

This is the section where you can select the function
to be set for the button 2.

This is the section where you can select whether to
enable clamping for the buttons 1+2.

An guiding image for Cockpit setting items
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@ Dr.Dart-Platform = [u] X
> Manual Servo Off robot-param-01 da CYEBB7ID & Tool /% Backdrive & Recovery  PM 03:41
@ Home x @@ RobotParameters x
& robot-param-01 & Robot Settings > Normal /O
< Robot Settings ~ o Input 90utpu1

140 Alias o5
Mount - Port1 Not Used » Part2 Not Used b
World Coordinates -
- Port 3 Not Used v Port4 Not Used b
User Coordinates
Home Position Port5 Not Used ¥ Port6 Not Used &
Cockpit
Normal /O Port 7 Not Used v Port 8 Not Used v
& Tool Settings o Port9 Not Used v Port 10 Not Used "
Tool Center Point ]
. Port 11 Not Used ~ Port 12 Not Used "
Tool Weight -
Tool Shape & Port 13 Not Used b Port 14 Not Used ¥
i Safety Settings ~
Port 15 Not Used v Port 16 Not Used hd
Robot Limits -
Safety /O -
Safety Stop Modes a SI1 Not Used v si2 Not Used v
fi
SafeRszons Bl =s Not Used v s14 Not Used | B
Nudge - o
M  Servo ® Supervisor B Manual c‘ Ji . - Real (] [ W sceed 00%
Menu Items
Item Description
1 Normal Input This is the section where you can set what to be
entered.
2 Normal Output This is the section where you can set what to be

output.
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Item Description

3 Port Component The options listed in the drop-down menu are
different for Input and Output.

For Input, the options in the drop-down menu for
each port are:

Not Used
Power On (H)
Power Off (H)

For Output, the options in the drop-down menu for
each port are:

The options are:

Not Used
Safe Torque Off (L)

Safe Operating Stop (L)
Normal Speed (L)
Reduced Speed (L)
Auto Mode (L)

Manual Mode (L)
Remote Control Mode (L)

Standalone Zone (L)
Collaborative Zone (L)

High Priority Zone (L)

Tool Orientation Limit Zone (L)
Designated Zone (L)

Task Operating (L)

Robot In Motion (L)

Mastering Alarm (L)

Home Position (L)

Deceleration - SS1 SS2 (L)

4 Save This allows the set values to be applied.

Flange I/0O Setting

This menu can only be accessed when connecting to a robot installed new flange.
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m Manual Ready

Store

o Home X
robot-param-011#

& Robot Settings
17O Alias
Mount
World Coordinates
User Coordinates
Home Position
Cockpit
Flange /'O
Mormal I/'0
Tool Settings
Tool Center Point
Tool Weight
Tool Shape
Safety Settings
Robot Limits
Safety VO
Safety Stop Modes
Safety Zone

MNudge

Menu Item

Item

1 Supply Voltage

2 Digital Output Type

@ Operator
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robot-param-011* 7a FFFFFFOQ 8 Tool S Backdrive & Recovery | PM 02:10
¥ @ jogPlus x | [@ Setting x | (@ Palletizer » %
« Robot Setting * Flange I/O
170 settings can be made according to the flange connector. (7
Reset
-
a Flange 170 Setting
o Supply Voltage X1/%2 oV {Off)
9 Digital Output Type X1 PNP
X2 NPN
9 Analog Input/RS485 X1 RS485
Baud Rate 1000000 Data Bit 8
-
Parity Bit 1000000 Stop Bit 7
-
a X2 Analog Input
™
-
- Reset
4Ny End Effector Power Interlock X1/X2
&
Servo Off Maintaining power voltage & digital output.
Interrupted Switch the power voltage & digital output to OV and revert to the last stat...
ow - 0 BE0000 e L I

Description

« Provides the ability to set the supply voltage.

+ You can select the voltage(0V(=Off) or 12V or 24V)

Provides the function to set the digital output type for each X1 and X2 port.

» Inseries A, only X1 port is supported in the digital output type item.
+ Inseries M/H, both X1 and X2 ports are supported in the digital output

type item.
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Item Description

3 AnalogInput/RS485 Mode Provides the ability to select Analog Input or RS485.

Setting + Inseries A, only the X1 port is supported in the Analog Input/RS485

item.
+ Inseries M/H, both X1 and X2 ports are supported in the Analog Input/
RS485 item.

When selecting Analog Input,

= Baud Rate, Data Bit, Parity Bit, Stop Bit items are disabled
When selecting RS485,
You can choose from the following options

« Baud Rate : 19200, 38400, 57600, 115200(default), 1000000 bps
« DataBit:5, 6,7, 8(default), 9 Bit

« Parity Bit: Odd, even, none(default)

« Stop Bit: 1(default), 2

4  End Effector Power Provides a function to set the operation when Servo Off or Interrupted.

Interlock * Inseries A, the Servo Off selection combo box is disabled.

5 Save It can apply the set values.

5.7.2 Tool Settings

Tool Center Point

When configuring the tool center point (TCP), the position and rotation angle based on the flange coordinates
must also be defined. At this time, The distance from the default starting point of the flange coordinate to the
toolcenter point (TCP) inthe X, Y and Z directions cannot be set to be greater than 10000 mm. Also, note that

L=_fX2 +Y¥Y2 472 . . . L. .
Force Control, Compliance ' Control, and Direct Teaching-Point Fixation are only available

when the converted lengths of X, Y, and Z are 300 mm or shorter.

If the tool center point (TCP) is configured using Auto Calculate, the calculation is made based only on the X, Y
and Z positions, so it is necessary to enter the rotation angle. The rotation angle can be defined with RZ, RY, and
RX and it based on the “Euler Z-Y-Z” rotation method.
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o Home x
& robot-param-01

o Robot Settings
/O Alias
Mount
World Coordinates
User Coordinates
Home Position
Cockpit
Normal VO

¢ Tool Settings
Tool Center Point
Tool Weight
Tool Shape

o safety Settings
Robot Limits
Safety /O
Safety Stop Modes
Safety Zone

Nudge

o @D 2

B Robot Parameters  x

‘ & Tool Settings > Tool Center Point
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Click to lock the parameter setting =)

&
|

Front Right Left

P P B P

08000606

Real

Tool Center Point + @
tcp_01
TCP Name

tcp_01
TCP offset 2

X 0.000 mm Y 0.000 mm Z 0.000 mm

RZ 0.00° | | RY 0.00° RX 0.00°
Auto Calculation 7

Save
@ Auto [ [ ] Speed 100 % 1]

The definitions of the coordinate axis expressed with x, y, z and coordinate axis expressed with X, Y, Z are as

follows:

« Coordinate axis of “Flange Coordinate” (x, y, z): The coordinate axis direction of the “flange coordinate

"defined at the end of the flange is identical to the robot coordinate when the robot joint angle of the
robot is (0,0,0,0,0,0).
« Coordinate axis of the “TCP Coordinate” (X, Y, Z): This is set at the end or at the working point of the tool
installed on the end of the flange. At this time, the rotation angle of the “TCP Coordinate” is defined based
on the “Flange Coordinate”in the order of 1) to 3) of the following:
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z Z
1) Rotated by & 21Rotated by B
along Axis -7 along Axis =Y
A ) —_—

X/\Y X'A/ Bb Y>

Flange Coord. 3) Rotated by C
v along Axis -2”

TCP Coord.

1) Rotate A degrees along the z axis of the flange coordinate.
2) Rotate B degrees along the y’ axis of the coordinate rotated according to 1).

3) Rotate C degrees along the z”axis of the coordinate rotated according to 2).

Here are a few examples of configuring the TCP according to the method described above:
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TCP Coord,

Y

/'

Flange Coord,

~b

PV
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I

1

I

I

1

1

I

1

1

1

I

1
Ny

Flange Coord. 100mm

« [X,Y,Z,A,B,C]=[0,0,100,0,0, 0]: General Gripper with only a Z-direction offset (TCP Coord)
- [X,Y,Z,A,B,C]=[100,0, 300, 180, -45, 0]: Left Gripper with 45-degree angle (TCP Coord. L)
« [X,Y,Z,A,B,C]=[-100, 0, 300, 0, -45, 0]: Right Gripper with 45-degree angle (TCP Coord. R)

& Home X B Robot Parameters %

@ robot-param-01

¢ Robot Settings
1/0 Alias
Mount
World Coordinates
User Coordinates
Home Position
Cockpit

Normal /O

¢ Tool Settings
Tool Center Point
Tool Weight
Tool Shape

¢ safety Settings
Robot Limits
Safety /0
Safety Stop Modes
Safety Zone
Nudge

Servo e &

>

B P EF B

- | o Tool Settings > Tool Center Point

Click to lock the parameter setting | (3

Tool Center Point 9—[— @o

Front

Right

 Lefe

Save

0 B80B06006

Real @ Auto > [ ] Speed 100 % (&)
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Item Description

1 Lock Toggle Button Used to lock the set value. The safety password is
required for modifying the value.

2 3D Simulation This is where you can simulate the configured Tool
Center Point.

3 Adding This button allows you to add TCP.
4 Deleting This button allows you to delete the selected TCP.
5 Save This button allows the setting values to be saved.

When the settings are locked, the screen below is seen.

@ Home x  [@ Robot Parometers x

# robot-param-01 “| g Tool Settings > Tool Center Point Click to edit the parameter setting

o Robot Settings ~
1/0 Alias Tool Center Point -+ m
Mount -
World Coordinates ]
User Coordinates

Home Position

Cockpit

Normal /O

3

¢ Tool Settings

Tool Center Point

Tool Weight

E B D

Tool Shape

¢ Safety Settings

\
)
Bl

Robot Limits.
Safety /O
Safety Stop Modes

Safety Zone Front Right Left Rear Top

P P P B B

Nudge S
ave

-~ s 0o B0 EE6

ﬁ Real [ | C] Auto > B Speed 100 % (6]

At this time, the selected TCP is seen in blue as shown below.
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Click to lock the parameter setting | (5

+ W

tcp 01

tcp 02

TCP Mame

tcp_01

TCP offset

X 0.000 mm

RZ 0.00 @

Auto Calculation 7?7

Y

RY

0.000 mm

0.006°
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0.000 mm

]

=
=
K

Save
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Tool Weight

The weight of the tool installed on the flange can be set by adding a tool weight Workcell Item. The Tool Weight
can be set in Robot Parameters > Tool Settings > Tool Weight.

+ The tool weight can be measured using the auto measure function.

« Itisrecommended to add tool weight as Workcell Items for each tool with a workpiece. If the workpiece
weight is too heavy, the robot may recognize the weight of the workpiece as external force. It is because
the robot determines this external force as a collision and stops.

« When creating a task, change the weight Workcell Item according to the process to change the tool
weight. For example, it is possible to configure a task to select the standard tool weight Workcell Item
before picking up a workpiece, and select the tool weight Workcell Item with the workpiece after picking
up a workpiece.

@ Tool
The activated tool weight Item can be set as the standard tool weight by pressing the set toolicon ( s
) on the top of the teach pendant.

« Set of the tool setting is the same as the set of Other Commands. Set command can be used when
changing the Tool Weight while a task is being performed. For more information, refer to Task Editor
Module(p. 319).

0 Note

+ Up tofifty different tool weights can be registered.
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@ Dr.Dart-Platform

T Manual SRS
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= a X

robot-param-01 #a CIEEBTID Teal 5 Backdrive & Recovery  PM 03:56

o Home = @@ RobotParameters x

& robot-param-01

< Robot Settings
/O Alias
Mount
World Coordinates
User Coordinates
Home Position
Cockpit
Normal 1/O

_ Tool Settings
Tool Center Point
Tool Weight
Tool Shape

i Safety Settings
Robot Limits
Safety VO

Safety Stop Modes

~

@ Tool Settings > Tool Weight o Click to lock the parameter settings.

Tool Weight 9 + !'-"_9
o There is no data.

Tool Weight Name 9

tool_weight_

Auto Measure Motion 6 6
© Full Motion 4,5, 6 Jaint Motion 9
Select an item and press the Auto Measure button to calculate automatically.

&
a

Weight

a g 0.00 kg @

Center of Gravity

- @ X @ 0.00 mm @ cy @ 0.00 mm @ cz @ 0.00 m

Safety Zone & -
Nudge - e s
(O servo ® Supervisor B Manual 0 j ~ | Real @ > = ’ 100 %
Tool Shape -
Center of Gravity
Safety Settings
= = P = 100 o

Robat Limits -
Safety /O - Inertia @
Safety Stop Modes -
Safety Zone & i @ i 2 @ i = @ el o @ S vz @ ik = @ B
Nudge - @ e
O servo ® Sy B manua O g @ @ 3 Real (o] > =

Item Description

Lock Toggle Button Used to lock the set value. The safety password is

required for modifying the set value.

Adding This button allows you to add a new Tool Weight.

Deleting This button allows you to delete a Tool Weight.

Tool Weight List Alist of the configured Tool Weights
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10

11

12

13

14

15

16

17

18

19

20

21

Item

Tool Weight Name

Auto Measure Motion

Automatic Measurement

Motion Selection

Selection of the Use of Weight

Weight Input

Selection of the Use of Center of Gravity CX

CXInput

Selection of the Use of Center of Gravity CY

CY Input

Selection of the Use of Center of Gravity CZ

CZ Input

Whether to Use Inertia

[xx Input

lyy Input

[zz Input

Ixy Input
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Description

This is where you can enter a name for the Tool
Weight.

This button allows you to run the automatic
measurement.

This button allows you to select an option and run an
automatic measurement for it.

You can select the desired Motion from the options.
You can choose whether to use weight.

This selection box is disabled for E Series or A Series
without FPT sensors.

This is where you can enter the desired weight.

The use of the center of gravity CX can be selected.
CX can be entered.

The use of the center of gravity CY can be selected.
CY can be entered.

The use of the center of gravity CZ can be selected.

CZ can be entered.

This checkbox allows you to choose whether to use
inertia.

An LXX entry for inertia can be entered.

An lyy entry for inertia can be entered.

An zz entry for inertia can be entered.

An Ixy entry for inertia can be entered.
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Item Description
22 lyz Input An lyz entry for inertia can be entered.
23 [zx Input An lzx entry for inertia can be entered.
24 Save

This button allows you to save the setting values.

Tool Shape

MANDATORY EASY 5MIN

The shape of the tool installed on the flange can be set by adding a tool shape Workcell Item.

The Tool Shape can be set in Robot Parameters module > Tool Settings > Tool Shape. For more information,
see Tool Shape setting(p. 269).

« The robot determines space limit violation status based on the TCP (Tool Center Point) of the robot end
and the robot body. If the actual robot has a tool shape larger than the set TCP, a tool shape Workcell Item
must be added to protect the workpiece and tool.

« Take caution as the zone the robot can maneuver will decrease if the tool shape is set too large.

The tool shape item is only available after it is registered (Confirmed) and the toggle switch is enabled. The

it Tool
activated tool shape Item can be set as the standard tool shape by pressing the set toolicon( )on

the top of the teach pendant.

«+ Set of the tool setting is the same as set of Other Commands. Set command can be used when changing
the Tool Shape while a task is being performed. For more information, refer to Task Editor Module(p. 319) .

0 Note

« Up to fifty different tool shapes can be registered.
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@ Dr.Dart-Platform

@ Home X
#f robot-param-01

Robot Settings
170 Alias

Mount

World Coordinates
User Coordinates
Home Position
Cockpit

Normal /O

Tool Settings
Tool Center Point
Tool Weight

Tool Shape

Safety Settings
Robot Limits
Safety /O

Safety Stop Modes
Safety Zone
Nudge

O

Servo

B3 Robot Parameters X

Tool Settings > Tool Shape

Right

tool_shape1

B Manual

@ Supervisor

robot-param-01
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= o ®

a 52203369 Tool Backdrive & Recovery  PM 04:09

o Click to lock the parameter settings.

®© . o
Pl PR
oo
oo

c 8006

Rear

Cuboid

Real

Menu ltems

Item

Lock Toggle Button

3D Simulation

Whether to enable Tool Shape

Tool Shape Name

Tool Shape Form

Editing Tool Shape

Deleting Tool Shape

-270-

Description

Used to lock the set value. The safety password is
required for modification.

This is where you can 3D Simulate the result of
the configured Tool Shape.

This button allows you to select whether to
enable each Tool Shape.

The name of the configured Tool.

The shape of the configured Tool.

This button allows you to edit the configured Tool
Shape.

This button allows you to delete the selected Tool
Shape.

User manual(Vv3.3.0)




Item

Adding Tool Shape

Applying
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Description

Atool shape can be added.

This button allows you to apply the Tool Shape
after setting it.

@ Dr.Dart-Platform

& Home X

#h robot-param-01

Robot Parameters %

@ Tool Shape o

& Robot Settings
I/0 Alias
Mount
World Coordinates
User Coordinates
Home Position
Cockpit
Normal [/O

i Tool Settings
Tool Center Point
Tool Weight

Tool Shape

Safety Settings

= o *

robat-param-01 da COEBB7ID Toal Backdrive & Recovery ~ PM 04:06

neter settings.

(2

based on a point where the coordinates of Tool Coordinate is

+ 90 Tool Sh,

Xx=0,

- o + Add Cuboid e + Add Sphere @ Add Capsule
e
+

o--0
[= 2]

Top

Robot Limits

Safety VO
Safety Stop Modes, Front
Safety Zone

Nudge

M servo

@ Supervi:

sor B Manual

Rear Top

o Cancel

~  Real & > a

c 800006

Menu ltems

Item

Tool Shape

Entering a Name

Cautionary Message

Add New Cuboid

Description

This indicates that this pane is a Tool Shape pop-
up.

This is a field where the name of the Tool Shape
can be entered.

A note of caution when setting up

This button allows you to add a cuboid.
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Item Description
5 Add New Sphere This button allows you to add a sphere.
6 Add New Capsule This button allows you to add a capsule.
7 Cancel This button allows you to cancel the setting.
8 Confirm This button allows you to confirm the setting.

Once the cube/sphere/capsule is added, the display is seen as below.

@

Servo Off robot-param-01 “ ¢a CYEBB7ID S Tool 4% Backdrive & Recovery  PM 04:07
& Home X ﬂ Robot Parameters %

& robot-param-01 neter settings.
@ Tool Shape Enter tool shape name

« Robot Settings

+

1/0 Alias + @ Tool Shape is based on a point where the coordinates of Tool Coordinate is
X=0, Y=0, Z=0.

© shape 1: cuboid @D @
+

Mount
World Coordinates.

User Coordinates (@Ql

Home Position
# Point2 o-0
Cockpit S

Normal I/O

& Tool Settings Point1 ®

Tool Center Paoint
Tool Weight = = i — —
8 o g ] \ S— - Paint1
%!\ |

Tool Shape 7

X mm | Y mm Z mm

\ Point 2

X mm Y mm z mm

« Safety Settings /

Robot Limits /

Safety VO

safety Stop Modes g oy Right Left Rear Top
Safety Zone

Nudge Cancel Confirm

) sevo ® Supervisor B Manual c] g -~ Real & » B Speed 00 %
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@ Dr.Dart-Platform

= o *
m Servo Off robot-param-01 ~  fa C9EBB79D

@ Tool  /° Backdrive & Recovery  PM 04:07

@ Home x (@ RobotParameters X

—

# robot-param-01

neter settings. (=)
~ @ Tool Shape Enter tool shape name

< Robot Settings | +
. ; . |
170 Alias @ Tool Shape is based on a point where the coordinates of Tool Coordinate is | |

%=0, ¥=0, Z=0. -
Mount L

World Coordinates © shape 1: sphere @D
User Coordinates
Home Position

Cockpit

Radius
Normal [/O

& Tool Settings

Tool Center Point

Tool Weight
Tool Shape

Radius

100.000 mm
& Safety Settings

Robot Limits
Safety /O
Safety Stop Modes,

Safety Zone futn Falenlatinn S

Nucge
B L
m ~ ral (D & » B Speed 100%

Center Position

X 0.000mm Y 0.000mm  Z 0.000 mm

@ senvo () @supervisor  ~ @ Manual ~ O

@ DrDart-Platform

= o *
m Servo Off robot-param-01 ~  ¢a C9EBB79D

@ Tool  /® Backdrive & Recovery  PM 04:07

@ Home x (@ RobotParameters x

—

# robot-param-01
" @ Tool Shape

Enter tool shape name
< Robot Settings

o Tool Shape is based on a point where the coordinates of Tool Coordinate is

%<0, Y=0, Z=0. | —

_ A + |
/0 Alias |
Mount |

World Coordinates @ shape 1: capsule @D

User Coordinates

Home Position

Cockpit

- O
Normal [/O g ‘

< Tool Settings

Tool Center Point

Tool Weight
Tool Shape

Radius

100.000 mm

i Safety Settings

Robot Limits
Safety /0
Safety Stop Modes,
Safety Zone
e
| save
T L
@ sewo (1)  ®@supenisor ~  [@@Manual s E ~ real (D & P B Speed 100%

Center 1 2

X mm Y mm | Z mm
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5.7.3 Safety Settings

This section walks you through the basic concepts for using Safety Settings.
The stop modes provided to ensure user safety are as follows:

« STO (Safe Torque Off): Stops Servo Off (motor power is immediately turned off)

« SS1 (Safe Stop 1): Servo Off after maximum deceleration stop

« SS2 (Safe Stop 2): Standby after maximum deceleration stop (pause)

« RS1: Upon collision, complies to the direction opposite of the collision and then enters standby (can only
be set in Collision Detection/TCP Force Limit Violation)

Doosan Robotics robots have two types of safety stop functions. Emergency Stop is used for general emergency
situations, and the robot can resume operation with Servo On after releasing the emergency stop. In case of
Protective Stop, the robot can resume operation by resolving the cause of Protective Stop and releasing the
stop.

« Emergency Stop: It sets the stop mode when the Emergency Stop button of the teach pendant or an
additionally installed external device is activated
« It activates when the Emergency Stop switch of the teach pendant or the one connected to the
TBSFT EM terminal is pressed.
« Only STO or SS1 can be selected.
« Protective Stop: It sets the stop mode when the externally connected protective equipment is activated
« It activates when the protective equipment connected to the TBSFT PR terminal is activated.

For more information on the Safety Stop functions, refer to Safety Functions(p. 21).

Press the Emergency Stop button on the teach pendant or activate the safety device connected to the Safety I/O
to activate emergency stop. Safety devices can be connected to Emergency Stop or Protective Stop through
Robot Parameters > Safety Settings > Safety 1/O functions of the teach pendant screen.

« For more information about connecting a safety device to Safety I/0, refer to Connect Controller I/O(p. 167).
« Forinformation on how to set the safety stop function for this connection in the program, See Safety
Signal I/O(p. 33).

Robot Limits Setting

In Robot Limits, various limits related to the robot can be set. These limits are used to ensure the robot operates
safely within the set limits.

Robot limits can be set in Robot Parameter > Safety Settings > Robot Limits.

« For a detailed description of each limit, see Robot Limits(p.31).

Robot Limits are largely divided into 3 categories. Each category includes the following screens and functions.
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@ Dr.Dart-Platform

#f robot-param-01

« Robot Settings
170 Alias
Mount
Waorld Coordinates
User Coordinates
Home Position
Cockpit

Normal /O

i Tool Settings
Tool Center Point
Tool Weight
Tool Shape

i Safety Settings
Robot Limits
Safety /O
Safety Stop Modes
Safety Zone

Nudge

['_) Servo

o Home x  [@ RobotParameters X

& Safety Settings > Robot Limits

~ 9 TCP/Rabot

Category Limits

0 TCP Force 550.00 N
9 Power 1600.00 W

@ TCP Speed 8000.00 mm/s
a 0 Momentum 165.00 kg.m/s

- e Collision Sensitivity 100.00 %
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= o ®

robot-param-01 a 52203389 Tool Backdrive & Recovery  PM 04:12

i Click to lock the parameter settings.

Joint Speed Joint Angle

©

Normal Mode Reduced Mode

82.00 kg.m/s 50.00 kg.m/s

® Supervisor B Manual O J | Real @ » 2

Menu Items

Item

Lock Toggle Button

TCP/Robot

Reset

Force

Power

Speed

Momentum

Collision

Save

Description

Used to lock the set value. The safety password is
required for modifying the set value.

Large classification of robot limits.

Used to reset settings.

Used to set the force.

Used to set the power.

Used to set the speed.

Used to set the momentum.

Used to set the collision.

Used to save the applicable setting.
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@ Dr.Dart-Platform ik [a] »
BTl ceoof robot-param-01 a 52203369 Tool Backdrive & Recovery  PM 04:15
& Home x Robot Parameters X
&h robot-param-01 & Safety Settings > Robot Limits ?C.’ltk to lock the parameter settings.
« Robot Settings - TCP/Robot 9 Joint Speed Joint Angle
1/0 Alias 9
Mount -
Waorld Coordinates - Joints Limits MNormal Mode Reduced Mode Tolerance
Keer Coorinates 9 n 120.0°/s 20.00 %/ 120.00 */s 10.0°/s
Home Position
Cockpit 6 12 120.0°/s 0.00%s  100°s
Nogmal o @ JE] 180.0°/s 180.00 */s 180.00 */s 10.0°/s
i Tool Settings ~
6 14 225.0%/s 22500 s 22500 | 10.0°%s
Tool Center Point -
Tool Weight a g 5 225.0°/5 225.00 s 22500%s  10.0%s
Tool Shape -
g 6 225.0°/s 225.00%/s 225.00 ¢/s 10.0°/s
i Safety Settings A
Robot Limits -
Safety /O -
Safety Stop Modes -
Safety Zone &
Nudge & @
(¢ servo ® Supervisor B Menual O @ ) | Real @ » a
Menu Items
Item Description
1 Lock Toggle Button Used to lock the set value. The safety password is required
for modifying the set value.
2 Joint Speed Large classification of robot limits.
3 Reset Used to reset settings.
4 J1 Used to set the settings for Normal and Reduced modes
respectively.
5 J2 Used to set the settings for Normal and Reduced modes
respectively.
6 J3 Used to set the settings for Normal and Reduced modes

respectively.
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Item
7 Ja
8 J5
9 J6
10 Save

@ Dr.Dart-Platform

o Home x (@ RobotParameters X

#h robot-param-01 { Safety Settings > Robot Limits
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Description

Used to set the settings for Normal and Reduced modes
respectively.

Used to set the settings for Normal and Reduced modes
respectively.

Used to set the settings for Normal and Reduced modes
respectively.

Used to save the applicable setting.

= (] .

robot-param-01 a 52203369 Tool Backdrive & Recovery  PM 04:18

Click to lock the parameter settings

« Robot Settings - TCP/Robot Joint Speed Joint Angle
1/0 Allias 9
Mount -
World Coordinates - Joints Limits Normal Mode Reduced Mode Tolerance
User Coordinates 9 i 80,0~ 360.0* 200 I 200 Il A0r0
Home Position
Cockpit 9 12 -360.0 ~ 360.0 * )5.00° ~ 95.00 i -3.0/3.0°
Hommal 1o @ [E] -160.0 ~ 160.0° - 35.00 - + | -30/3.0°
i Tool Settings %
Liles S i 6 14 3600 ~360.0° ~ 360,00 - . 30300
Tool Weight a e )5 -360.0 - 360.0 ° 13500° =~ 35.00 ~ ¢ -30/30°
Tool Sh, &
b g 16 -360.0 ~ 360.0° 360.00° ~ 360.00 - - -30/30°
i Safety Settings ~
Robot Limits a
Safety /O ]
Safety Stop Modes -
Safety Zone -
Nudge & @
M sevo ® Supervisor B Manual O @ J) Real @ > =
Menu Items
Item Description
1 Lock Toggle Button Used to lock the set value. The safety password is required
for modifying the set value.
2 Joint Angle Large classification of robot limits.

=277 - User manual(V3.3.0)




PART 4. Overview of User Manual

Item Description
3 Reset Used to reset settings.
4 J1 Used to set the settings for Normal and Reduced modes

respectively.

5 J2 Used to set the settings for Normal and Reduced modes
respectively.

6 J3 Used to set the settings for Normal and Reduced modes
respectively.

7 J4 Used to set the settings for Normal and Reduced modes
respectively.

8 J5 Used to set the settings for Normal and Reduced modes
respectively.

9 J6 Used to set the settings for Normal and Reduced modes
respectively.

10 Save Used to save the applicable setting.

Safety 1/0 Setting

This function inputs/outputs safety-related signals through a redundant terminal. If any signal that is different
from the redundant safety input or output signal is detected, the system determines whether it is a short circuit
or hardware defect and stops the robot with STO Stop Mode.

« Safety Signal I/O) can be set in Robot Parameters > Safety Settings > Safety 1/0.

For more information, see Safety Signal I/O(p. 33) .
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@ Dr.Dart-Platform Y o %
Servo Off robot-param-01 / 7@ 52203369 @ Tool Backdrive & Recovery  PM 04:19

o Home x (@ RobotParameters x

¢n robot-param-01 . & Safety Settings > Safety /O i Click to edit the parameter settings. ()
« Robot Settings ~ Input Output
170 Alias
G’F’mﬂ -2 " 4 Port3-4
Mount -
World Coordinates a Port5-6 i Port7-8
User Coordinates
Port9-10 Mot Port11-12
Home Position
Cockpit Port13-14 Port 15- 16
Normal I/O
< Tool Settings ~ SI1-2 " i SI3-4
Tool Center Point -
Toal Weight R 4
o The setting below applies when Reduced Speed Activation (L) is set for the safety input signal,
Tool Shape a e
© Speed Reduction Ratio -
¢ Safety Settings ~ %
Robot Limits ]
Safety /0 -
Safety Stop Modes -
Safety Zone ]

Nudge a o
) servo ® supervisor B Manual O J A Real @ P B 5 00 %

Menu Items
Item Description
1 Lock Toggle Button Used to lock the set value. The safety password is
required for modifying the set value.
2 Input/Output Either Input/Output can be selected to be set.
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Item
3 Port list
4 Caution Message
5 Velocity Reduction Rate Slider
6 Velocity Reduction Rate Input
7 Save

The Output screen appears as follows, similar to Input.
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Description

This is a list of Ports in the corresponding
category.

The drop-down menus include:

Not Used

Emergence Stop (L)

Emergence Stop - No Loopback (L)
Protective Stop (L)

Protective Stop - STO (L)
Protective Stop - SS1 (L)
Protective Stop - SS2 (L)
Protective Stop (L) - Auto Reset & Resume (R)
Interlock Reset (R)

Reduced Speed Activation (L)
3-Pos Enable Switch (H)
Handguiding Enable Switch (H)
Remote Control Enable (H)

Safety Zone Dynamic Enable (H)
Safety Zone Dynamic Enable (L)
HGC End & Task Resume (R)

A note of caution for setting up Safety 1/0.

You can use the slider to set the Speed Reduction
Ratio. It can be set from 0 to 100.

The velocity reduction rate can be directly
entered. It can be set from 0 to 100%.

This button allows you to save the setting you
entered.
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& 52203369 Toal

Click to edit the parameter settings. ‘)

= o X

Backdrive & Recovery  PM 04:23

Input

Output

@ Dr.Dart-Platform
X servo ot
o Home x (@ RobotParameters x
*s robot-param-01 ¢ Safety Settings >
Robot Settings
170 Alias
Mount - Port1-2
World Coordinates
Port5-6
User Coordinates
Home Position Port9-10
Cockpit
Port13-14
Normal I/O
Tool Settings
Tool Center Point =
Tool Weight -
Tool Shape &
Safety Settings
Robot Limits ]
Safety /0 -
Safety Stop Modes -
Safety Zone -
Nudge -
® servo ® Supervisor B Manual

80006

Port3-4
Port7-8
Port11-12
Port 15-16
Rea (]

Safety Stop Modes Setting
MANDATORY EASY 5 MIN

Learn the types of safety stops and how to engage/disengage safety stop.

Types of Safety Stops

The stop modes provided to ensure user safety are as follows:

« STO (Safe Torque Off): Stops Servo Off (motor power is immediately turned off)

« SS1 (Safe Stop 1): Servo Off after maximum deceleration stop

« SS2 (Safe Stop 2): Standby after maximum deceleration stop (pause)

be set in Collision Detection/TCP Force Limit Violation)

RS1: Upon collision, it moves in the opposite direction of the collision and then enters standby (can only

Doosan Robotics robots have two types of safety stop functions. Emergency Stop is used for general emergency

situations, and the robot can resume operation with Servo On after releasing the emergency stop. In case of

Protective Stop, the robot can resume operation by resolving the cause of Protective Stop and releasing the

stop.

« Emergency Stop: It sets the stop mode when the Emergency Stop button of the teach pendant or an

additionally installed external device is activated

« It activates when the Emergency Stop switch of the teach pendant or the one connected to the
TBSFT EM terminal is pressed.
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« Only STO or SS1 can be selected.
« Protective Stop: It sets the stop mode when the externally connected protective equipment is activated
« It activates when the protective equipment connected to the TBSFT PR terminal is activated.

For more information about the Safety Stop functions, refer to Safety Function(p. 20).

How to engage/disengage Safety Stop

Press the Emergency Stop button on the teach pendant or activate the safety device connected to the Safety I/O
to activate emergency stop. Safety devices can be connected to Emergency Stop or Protective Stop through
Workcell Manager > Robot > Safety 1/0 functions of the teach pendant screen.

« For more information about connecting a safety device to Safety 1/0, refer to Connect Controller I/O(p. 167).
» Forinformation on how to set the safety stop function for this connection in the program, See Safety
Signal I/O(p. 278).

@ Dr.Dart-Platform - o X
m Servo Off robot-param-01 a 52203389 Toal Backdrive & Recovery  PM 04:27
& Home X B Robot Parameters
X robot-param-01 Safety Settings > Safety Stop Modes icn« to edit the parameter settings. ‘) |

Robot Settings - esm. §51, 552, RS1 (7 9
140 Alias
Mount a Emergency Stop |®TCW Robot Position Limit Violation

World Coordinates -
6 Protective Stop 2 TCP Orientation Limit Violation
User Coordinates

Home Position @jo‘ml Angle Limit Violation @TCP Speed Limit Violation
Cockpit

in i Limit Violation > @TPF; imit Violation
NEFhAl D OJD t Speed Limit Violatio CP Force Limit Violatios
Tool Settings # ejomt Torque Limit Violation @Momemum Limit Violation
Tool Center Point -

gCulliswun Detection ” @Mechamcal Power Limit Violation

Tool Weight &
Tool Shape &

Safety Settings

Robot Limits -
Safety /'O -
Safety Stop Modes -
Safety Zone &

Nudge - @
B e OB | @ simmier || @i 06066 G w8

Menu Items
Item Description
1 Lock Toggle Button Used to lock the set value. The safety password is
required for modifying the set value.
2 Information message A message providing information necessary for setting.
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3 Reset
4 Emergency Stop
5 #Protective Stop#
6 Joint Angle Limit Violation
7 Joint Speed Limit Violation
8 Joint Torque Limit Violation
9 Collision Detection

PART 4. Overview of User Manual

Description

A button to reset the settings.

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
SS1
SS2

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2

Only STO is available.

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2
RS1
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12

13

14

Item

TCP Robot Position Limit Violation

TCP Orientation Limit Violation

TCP Speed Limit Violation

TCP Force Limit Violation

Momentum Limit Violation

PART 4. Overview of User Manual

Description

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2

A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2
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Item Description

15 Mechanical Limit Violation A Safety Stop can be selected to be used for the
corresponding item.

The drop-down menu includes the following:
STO
SS1
SS2

16 Save This button allows you to save the setting values.

The following pop-up appears on the information message:

Safety Stop Modes X

5TO (Safe Torque Off)
Force stops the robot by cutting off the motor power to
all its joint modules and engaging the brake.

551 (Safe Stop 1)
Decelerates all joints to a stop and then cuts off the
motor power, and engages the brakes.

552 (Safe Stop 2)
Decelerates all joints to a stop and then executes safe
operating stop (SOS).

R51 (Reaction Strategy 1)

When the event occurs, the robot stops and 505 (Safe
Operating Stop) is activated after reacting to the reaction
force using the floating reaction.

*Floating reaction : Ability to adapt to external force for
0.25 seconds at the time of collision detection.

© note

From version 3.2.2, some STO settings in the H model's Safety Stop Modes have been changed to SS1.
If the values in use have been updated, the following popup will appear.
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[ Y | _ . n | 1 B Y S—

£\ Change Safety Settings

Some 5TO settings in Safe Stop Mode have been changed to 551.
Please check the updated value in the 'Robot Parameters Module > Safety Settings
> Safety Stop Modes' menu.

Settings Affected
+ Joint Speed Limit Violation
+ Collision Detection
« TCP Orientation Limit Violation
= TCP Speed Limit Violation
» TCP Force Limit Violation -

Not Now ‘ Check Now

Safety Zone
© Dr.Dart-Platform = o X
£ Manual Servo Off robot-param-01 W ‘a 52203369 9 Tool £ Backdrive & Recovery PM 04:35

@ Home x @@ RobotParameters x

& robot-param-01 i & Safety Settings » Safety Zone Click to lock the parameter settings.

« Robot Settings o
170 Alias
Mount -

+
World Coordinates - 1§ @
-]-

User Coordinates i

Home Position _ —_Zb_':'—“_’_—~.._'-':’»-=-_':n’=‘-_:‘-'-: —_— -
—_—— S 5 = - T — o-a
Cockpit — = — — — — —— . o-a
Normal /O . . 7 ; i —
& Tool Settings i Front Right Left Rear Top

Tool Center Point - e Name o Type 6 Shape
Tool Weight a 6 o
spacelimit_1 @ Space Limit Sphere Edit W

Tool Shape -
& Safety Settings ~
Robot Limits -
Safety /O -
Safety Stop Modes &
Safety Zone I

Nudge - e
Add

®  sewo ® Supervisor B Manual O J A Real @ > = ed 100 %

Menu Items
Item Description
1 Lock Toggle Button Used to lock the set value. The safety password is
required for modifying the set value.
2 Choose Whether to Enable This button allows you to apply/unapply the

created Safety Zone.
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Item

Zone Name

Zone Type

Zone Shape

Edit

Delete

Add

Save
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Description

The name given by the user when creating the
Safety Zone

Safety Zone types (each type has different
parameters to set)

+ Space Limit

+ Collaborative Zone

+ Crushing Prevention Zone

+ Collision Sensitivity Reduction Zone
+ Tool Orientation Limit Zone

« Custom Zone

Safety Zone shapes

+ Cuboid

« Cylinder

« Sphere

« Tilted Cuobid

« Multi-plane Box

+ This button allows the settings of the created
Safety Zone to be edited.

+ Pressing this button brings up a pop-up that
allows the Safety Zone to be edited.

This button allows the safe zone to be deleted.

« This button allows the safe zone to be added.
« This button brings up a pop-up that allows the
safe zone to be added.

This button allows any changes to the settings in
relation to the Safety Zone to be saved.
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@ Dr.Dart-Platform o X
Servo Off robot-param-01 ~ | da 52203369 & Tool /¥ Backdrive & Recovery  PM 04:37
@ Home x (@ RobotParameters X
— — o
&h robot-param-01 heter sattings. (I
@ Space Limit ~ || Enter safety zone name
& Robot Settings T '
P,
/O Alias Geometry arameter |
Mount =
‘ + Interested Object

World Coordinates |

e [ © Robot & Tool Shape (| TCP

Home Position Effective Area

Cockpit © 1nside Outside

Normal [/O |

OShape Type

& Tool Settings o

Tool Center Point - Sphere N

Tool Weight 9

Tool Shape e

Radius
& Safety Settings —
Center

Robot Limits

Safety I/O

Safety Stop Modes

Coordinates
Safety Zone %
Nudge

® senvo ()00 @supervisor  ~ B Manual

User Coordinates
Home Position
Cockpit
Normal /O

i Tool Settings
Tool Center Point
Tool Weight
Tool Shape
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@ Dr.Dart-Platform = u] x

£ Manual Servo Off robot-param-01 < Ya 52203369 & Tool &% Backdrive & Recovery  PM 04:45

o Home x @@ RobotParameters x

#h robot-param-01 - neter settings.
Space Limit

« Robot Settings

Normal /O

<« Tool Settings o=n Top
: o0
Tool Center Point \ - ernn ® Get Pose [

Geometrn Parameter +
170 Alias newry
Mount 6 Auto Caleulation @D B -
World Coordinates * 0 (Gj
User Coordinates —
{ +
Home Position [ =
(CDI 0-0
Cockpit \wal o

Tool Weight e - H < ——— s X mm Y mm Z mm = -
Tool Shape < . AT
& Safety Settings * \ “epui,,,z
\
Robot Limits / \
X mm Y mm 2 mm
Safety /'O
Safety Stop Modes Front Right Left Rear Top @ Auto Calculate
Safety Zone =

-

®  seo ® Supervisor B Manual O J ~  Real @ P W Speed 100%
" Safety Settings / \_F.\ . Auto Calculate

Robot Limits \

\ mipn:e Expansion
Safety /O
Safety Stop Modes Front Right Left Rear Top 000U met
Safety Zone ~
Nudge @ Cancel w
|
@ servo @ Supervisor B Manual ﬁ] .__g . Real & [ 1 peed 00 %
Menu Items
Item Description
1 Shape Type The desired Shape type can be selected from this drop-
down.
2 Shape Image This is the area where the image of the selected type is seen.
3 Coordinates Either Base or World coordinates can be selected from this
drop-down.
4 Radius This is where the radius value is entered.
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5 Center Position

6 Auto Calculation

7 Auto Calculation Image
8 Point 1

9 Point 2

10 Auto Calculate

11 Space Expansion

12 Cancel

13 Confirm

Cylinder

PART 4. Overview of User Manual

Description

The center value can be set in these fields for each of the X-,
Y-, and Z-axes.

This button allows the Auto Measure option to be enabled.

This area is where the image required for Auto Measure is
seen. This appears when the Auto Measure option is enabled.

Each field is where the value for Point 1 is entered.

Each field is where the value for Point 2 is entered.

This button allows Auto Measure to be triggered.

This field is where the Space Expansion can be set.

This button allows the setting to be canceled.

This button allows you to confirm the setting.
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@ Dr.Dart-Platform

o X
| = manval IESERTH robot-param-01 v da 52203369 @ Tool & Bockdrive & Recovery  PM 04:49
@ Home x (@ RobotParameters X
6 -
&h robot-param-01 heter sattings. (I
z @ Space Limit ~ | Enter safety zone name
<« Robot Settings : +
P,
/O Alias | Geometry arameter |
Mount ‘ o Shape Type
. | +
World Coordinates | | Cylinder
User Coordinates
Home Position 9 Radius.
f e
Cockpit Center
Normal /O
& Tool Settings
Tool Center Point
Tool Weight Coordinates
Tool Shape Base
& Safety Settings Radis
Robot Limits T
Safety /O Upper
Safety Stop Modes 7 ==
Safety Zone | %
w E=mE
. E— -
® senvo ()00 @supervisor  ~ B Manual ~

BEOBEE@ - ~»s oo

@ Dr.Dart-Platform

Servo Off

@ Home x [ RobotParameters x
s

robot-param-01 v | da 52203369 & Tool J* Backdrive & Recovery  PM 04:53

#f robot-param-01
@ Space Limit
« Robot Settings

1/ Alias . Geomeny

neter settings.
~ | Enter safety zone name I

+
Parameter |

Mount

World Coordinates

User Coordinates

Home Position

Cockpit

Normal 1/O

 Tool Settings

Tool Center Paint L
Tool Weight

Tool Shape

& Safety Settings
Robot Limits
Safety /O

Safety Stop Modes
Safety Zone
Nudge

mm

mm | Y mm

B Auto Calculation @D
| Za

Radiys ©
[ a—— Upper

Center

Top

Edit

mm x>

e | o

@O sevo (1 ®supevisor  ~ @ Manual -~

~ real (1 @ P B Speed 100%
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@ Dr.Dart-Platform = u] x

BTl ceoof robot-param-01 . da 52203369 % Tool & Backdrive & Recovery  PM 04:54

o Home x @@ RobotParameters x

#h robot-param-01 neter settings.

@ Space Limit
« Robot Settings i
1/0 Alias Geometry Parameter
E
- o
Mount
@ Uy ® Get Pose s
World Coordinates + PRET I c;:_]
User Coordinates - Z mm

Home Position =
Cockpit |(@® Lower ® Get Pose | o-a

@Rad.us @® Get Pose

& Safety Settings

I oo
Normal /O rd mm
Tool Settings : :_’_‘-‘-“ Top
¢ @ igi Get Pose

Tool Center Point - Origln ®
Tool Weight e 3 - —— — X mm Y i

=== = = £ = = —— Edit i}
Tool Shape 7 . . T

Robot Limits \\ X mm Y mrr
Safety /'O

Safety Stop Modes Front Right Left Rear Top @

Safety Zone Space Expansion =
Nudge Cancel

@
v
| ]
2

O  servo ® Supervisor B Manual O J ~  Real

i Safety Settings / F ; 2
Robot Limits ; \.
b @Spaco Expansion
Safety I/O

Safety Stop Modes Front Right Left Rear Top

Safety Zone @ @ -
Cancel nfirr

Nudge

®  sevo ® Supervisor B Manual C‘ g Real (=) » ] %

Menu Items
Item Description

1 Shape Type The desired Shape type can be selected from this drop-
down.

2 Shape Image This is the area where the image of the selected type is seen.

3 Coordinates Either Base or World coordinates can be selected from this
drop-down.

4 Radius This is where the radius value is entered.

5 Upper This field is where the upper value is entered.
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15

16

17

Cuboid

Item

Lower

Center Position

Auto Calculate

Auto Calculate Image

Upper

Lower

Origin

Radius

Auto Calculate

Space Expansion

Cancel

Confirm
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Description

This field is where the lower value is entered.

The center value can be set in these fields for each of the X-
and Y-axes.

This button allows the Auto Measure option to be enabled.

This area is where the image required for Auto Measure is
seen. This appears when the Auto Measure option is enabled.

This field is where the upper value is entered.

This field is where the lower value is entered.

This field is where the origin value is entered.

This field is where the radius value is entered.

This button allows the Auto Calculate to be executed.

This field is where the Space Expansion can be set.

This button allows the setting to be canceled.

This button allows you to confirm the setting.
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@ Dr.Dart-Platform o o *
T Manual Servo Off robot-param-01 Ja 52203369 2t Tool /% Backdrive & Recovery  PM 05:00
o Home x @@ RobotParameters x
g robot-param-01 neter settings i

@ Space Limit
i Robot Settings +
1/0 Alias Geometry Parameter
Mount oshape Type > -
World Coordinates + Cuboid I(Gy
User Coordinates =
Home Position | 9 o Point2 +
Cockpit |(G)| i
2= o0
Normal /0 &-‘ +
Tool Settings 7 :_-_‘;.: Point1 @ Top
Tool Center Point kg Gt
A0 Welght [ “ B Base Edit i)
Tool Shape - . AT
L 5 f*i ai ® Get Pose
& Safety Settings \ o Feint -
Pobatibs / \\ X mm Y mm Z mm
Safety /'O
Safety Stop Modes Front Right Left Rear Top Point 2
Safety Zone X mm Y mm  Z mm -
Nudge Cancel -
Save
O sevo ® Supervisor B Manual O -4 Real @ bW Spee 00 %
1001 Weignt [ = = s i e
= = > t = = — ‘ Edit
Tool Shape u e Point 2 @
Safety Settings / j* \ \\ E X mm L mm Z mm
X
Robot Limits / \
A 5) Expansion
Safety /O 6 i Al
Safety Stop Modes Front Right Left Rear Top S
Safety Zone =
Nudge Cancel 9
Save
®  servo ® Supervisor B Manual £'| J Real @ » . W
Item Description
Shape Type The desired Shape type can be selected from this
drop-down.
Shape Image This is the area where the image of the selected type
is seen.
Coordinates Either Base or World coordinates can be selected
from this drop-down.
Point 1 Each field is where the value for Point 1 is entered.
Point 2 Each field is where the value for Point 2 is entered.
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Item Description
6 Space Expansion This field is where the Space Expansion can be set.
7 Cancel This button allows the setting to be canceled.
8 Confirm This button allows you to confirm the setting.
Tilted Cuboid
@ Dr.Dart-Platform = (=] =
Servo Off robot-param-01 “ fa 52203369 5 Tool * Backdrive & Recovery PM 05:03

o Home x Robot Parameters %

dh robot-param-01 e
@ Space Limit v Enter safety zone name
« Robot Settings .
Geomet Parameter
170 Alias y
- s
Mount oshape Type
i + g
World Coordinates S i l A
User Coordinates =
it o Point3 ‘*’
Home Position 9
o =
Cockpit - 3y B oho
f Point 1 E-
Nermal 11O y + z ® Point 4 i
X
& Tool Settings o-0 Top
oo °
B
Tool Center Point oint 2
Tool Weight = — —— @ For easy point direct teaching, use Cockpit - “Tool XY™ and “Tool Z =
2= f — Constraint Motion functions. kol @

Tool Shape = o ,H < 5
SUEY) coordinates
£ Safety Settings / / 9 sordinate:
Base "
Robot Limits / ] \

Safety VO
Safety Stop Modes Front Right Left Rear Top Paint1

Safety Zone X mm Y mm | Z mm

Nudge Cancel Confirm
.
=
O B e B - D DOO@E - e b e
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@ Tool
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@ Space Limit
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Enter safety zone name

Mount

World Coordinates
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& Tool Settings
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Tool Weight
Tool Shape
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Safety I/O
Safety Stop Modes
Safety Zone |
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|

Save
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B Speed  100%

® Dr.Dart-Platform

I

Servo Off

@ Home x

B3 Robot Parameters  x

#h robot-param-01 J

« Robot Settings |
170 Alias

S

robot-param-01

=] *

v | da 52203369 & Tool Z* Backdrive & Recovery  PM 05:14

@ Space Limit

Geometry

v

Enter safety zone name

Mount

World Coordinates
User Coordinates
Home Position
Cockpit

Normal I/O

< Tool Settings
Tool Center Point
Tool Weight
Tool Shape

& Safety Settings
Robot Limits
safety /O
Safety Stop Modes
Safety Zone |
Nudge ‘

Point 2

mm Y

mm Y

mm Y

mm Y

0.000 mm

Parameter

mm
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Save

@O sevo (1 ®supevisor  ~ @ Manual

®
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> W Speed 100%

Menu Items
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1 Space Type
2 Space Image
3 Info. Message
4 Coordinates
5 Point 1
6 Point 2
7 Point 3
8 Point 4
9 Space Expansion
10 Cancel
11 Confirm

Multi-plane Box

PART 4. Overview of User Manual

Description

The desired Shape type can be selected from this drop-
down.

This is the area where the image of the selected type is seen.

This is an informative message required for the setting.

Either Base or World coordinates can be selected from this
drop-down.

Each field is where the value for Point 1 is entered.

Each field is where the value for Point 2 is entered.

Each field is where the value for Point 3 is entered.

Each field is where the value for Point 4 is entered.

This field is where the Space Expansion can be set.

This button allows the setting to be canceled.

This button allows you to confirm the setting.
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@ Dr.Dart-Platform = u] x

| = Manual [EENERCL robot-param-01 v | da 52203369 © Tool [ Backdrive & Recovery  PM 05:16

@ Home x (@ RobotParameters X
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&h robot-param-01 heter sattings. (I
z @ Space Limit ~ | Enter safety zone name

< Robot Settings
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World Coordinates ‘ +
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.
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Cockpit
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& Tool Settings
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Tool Shape

& Safety Settings
Robot Limits
Safety I/O
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@ Dr.Dart-Platform = o *
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#h robot-param-01 heter settings. (]
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< Robot Settings |
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Mount

World Coordinates
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User Coordinates

Home Position

Cockpit

Normal 1/O o

i Tool Settings
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Tool Shape
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& Safety Settings
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Tool Settings :.;'E Top

Tool Center Point e + Add New Plane

Tool Weight

Tool Shape eSeleclwn Point

i Safety Settings / X i || ¥ =
Robot Limits ,/'/
i @Sp(—nc Expansion

Safety /'O

Safety Stop Modes Front Top o

Safety Zone =

Nudge m Cancel @

@ servo ® Supervisor O g ‘?j @ Rea ® >
Menu Items

Item Description
1 Shape Type The desired Shape type can be selected from this drop-
down.
2 Shape Image This is the area where the image of the selected type is seen.
3 Coordinates Either Base or World coordinates can be selected from this
drop-down.

4 Upper This field is where the upper value is entered.
5 Lower This field is where the lower value is entered.
6 Plane Start X, Y This field is where the start point of the plane is entered.
7 Pane End X,Y This field is where the end point of the plane is entered.
8 Add New Plane Clicking this button adds a new plane.
9 Selection Point Each field is where the Selection Point values are entered.
10 Space Expansion This field is where the Space Expansion can be set.
11 Cancel This button allows the setting to be canceled.
12 Confirm This button allows you to confirm the setting.
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Overview of Space Limit and Zone settings.

For more information on Space Limits and Zones, see the PART 1. Safety Manual(p. 8), which includes the
following topics.

« Space Limit(p. 39)
* Zone(p. 40)

Overview of Space Limit and Shape of Zones

How to set the shape of the Space Limit/Zone is as follows.

Item Description

Cuboid The shape of the Space Limit/Zone is created as a cuboid.

« Enter the lower endpoint (Point 1) and upper endpoint (Point 2) of the cuboid and tap the
Save Pose button.

+ Point 2

Pointl =
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Item Description
Tilted The shape of the Space Limit /Zone is created as a tilted cuboid.
Cuboid « Enter the reference point (point 1), x-axis end point (point 2), y-axis end point (point 3), and

z-axis end point (point 4)of the tilted cuboid and tap the Save Pose button.

+ 3lines (Point 1-Point2, Point 1-Point 3, Point 1-Point 4) must cross each other at a right
angle. (a deviation of +/- 5 degrees is acceptable)

« If you use constrained motion functions such as "Plane Constraint" and "Axis Constraint" in
the Cockpit using Point 1 as the reference point, the points for point 2, point 3, and point
4are more easily found.

Point 2

L]

Point]l %

.
Point 2

Cylinder The shape of the Space Limit/Zone is created as a cylinder.

Enter the point at a radius distance, the point of the upper plane and the point of the lower plane
of the cylinder, and tap the Save Pose button.
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Item Description
Multi- The shape of the Space Limit/Zone is created as a multiplane box.
plane Box

+ Set the height of the top and bottom of the multi-plane box and press the Add Pose button
to add a plane.

+ Select X andY coordinates to set the direction of the plane and tap the Save Pose button. Up
to six planes can be configured.

+ Set the coordinates of the point on the area you want to set.

Sphere The shape of the Space Limit/Zone is created as a sphere.

+ To configure the radius, enter the positions of the center point and endpoint of the sphere,
and to configure the diameter, enter two endpoints of the sphere, then tap the Save Pose

button.
1 2 1 2
a L] ] L ]

Space Limit Setting

The space limit Workcell Item sets a virtual boundary at the outermost zone of the robot. The robot can be
operated without setting space limits, but it is recommended to set space limits to ensure safe operation of the
robot.

Space Limit can be reached through the drop-down menu at the top left in Robot Parameters > Safety
Settings > Safety Workspaces > Add New Workspace, and under Shape type, you can select Sphere, Cylinder,
Cube, Tilted Cuboid, or Polyhedron to set.

+ Inspection Point can be set as the robot or TCP, and the valid space can be set as interior or exterior.
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« The monitoring zone can be set as robot or TCP. It sets whether to detect the interior or exterior zone or
not.

« The default value is the entire zone and the set interior.

« The robot can be set properly after it is positioned in the set safety zone.

To set a Space Limit for the robot, under Safety Workspaces tap the Add New Workspace button, and under
Shape Type, select one of the following types: Cube, Cylinder, Multi-plane Box, Sphere, or Tilted Cuboid.
The safety password is required during setup and enablement.

@ Dr.Dart-Platform = o x
m Servo Off robot-param-01 a FBCBG310 Tool Backdrive & Recovery  AM 09:43
o Home x B Robot Parameters  x
¢h robot-param-01 neter settings.

l @ Space Limit } f
Robot Settings | > +
@ Space Limit | Parameter
170 Alias 3
Mount @ Custom Zone
+ Interested Object ——
World Coordinates @ Collaborative Zone |(€J‘
o Robot & Tool Shape TCP
User Coordinates =
@ Crushing Prevention Zone +
Home Position = Effective Area
Collision Sensitivity Reduction Zone i(@)' o-0
Cockpit LY © inside Outside il
B Tonl Ariantatinn |imir 7n; i
Normal /O A A "I"

-
Tool Center Point Select Shape

Tool Weight

Tool Shape — \—\
A . |_... =
Safety Settings / \

Robot Limits = / {

Y
Shape Type
Tool Settings : E_'f-‘-z Top

s i \

Safety /O
Safety Stop Mades Front Right Left Rear Top

Safety Zone

Nudge Cancel

)  servo @ Supervisor B Manual O @ . i@l | Real & >

Setting the custom zone

To set a Custom Zone, under Safety Workspaces tap the Add New Workspace button, and under Custom
Zone, select one of the following types: Cube, Cylinder, Multiplane Box, Sphere, or Tilted Cuboid. The safety
password is required during setup and enablement.
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@ DrDart-Platform s o %
BTl ceoof robot-param-01 . da 52203369 G Tool  /® Backdrive & Recovery  PM 05:26
o Home x @@ RobotParameters x
& robot-param-01 betersettings

@ Custom Zone J
« Robot Settings - +
Space Limit P
/0 Alias arameter
Mount AI @ Custom Zone | -
+ Effective Area
World Coordinates @ Collaborative Zone I(@')
Inside Outside
User Coordinates . = o !
@ Crushing Prevention Zone .l-
Home Position |
Collision Sensitivity Reduction Zone [(CD‘ ShepeType o-0
Cockpit £ oo
ol Ariantation Limit Zoog i Select Shape
Normal /O - Tesl N b 1 7 * 4]
# Tool Settings : E:.i-: Import Geometry & Parameters Top
Tool Center Point (s
Tool Weight i e = 4 " ~ e
Tool Shape - 7 - T
i Safety Sertings * \
X
Robot Limits / / )
Safety /O
Safety Stop Modes Front Right Left Rear Top
Safety Zone
Nudge Cancel
-
O sevo ® Supervisor B Manual O J ~ Real (C] > B Spee ) %

Setting the Collaborative Zone

To set a Collaborative Zone, under Safety Workspaces tap the Add New Workspace button, and under
Collaborative Zone, select one of the following types: Cube, Cylinder, Multiplane Box, Sphere, or Tilted
Cuboid. The safety password is required during setup and enablement.
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@ Dr.Dart-Platform Y o %
Servo Off robot-param-01 / 7@ 52203369 @ Tool Backdrive & Recovery  PM 05:27

o Home x (@ RobotParameters x

&s robot-param-01 peter settings.
@ Collaborative Zone J
¢ Robot Settings - +
Space Limit Parameter
170 Alias . [
Mount @ Custom Zone -
+ Effective Area
‘World Coordinates | @ Collaborative Zone | I@
Inside Outside
User Coordinates : : — o !
@ Crushing Prevention Zone "1'
Home Position 1
Collision Sensitivity Reduction Zone [C@D‘ AhegeTyps B-a
Cockpit L~ - o-g
Anl Oriantatinn |imit 7 > Select Shape
Noreral 1O M Tonl Nriantation imit Zogge + P

< Tool Settings : a-0 Top
oo
Tool Center Point ks
Tool Weight —— “ - e
- A%

Tool Shape = 7
7
¢ Safety Settings / \

Robot Limits / i
\
Safety /O
safety Stop Mades Front Right Left Rear Top
Safety Zone
Nudge Cancel

) servo @ supervisor B Manual O J ~  Real & > B 5 00 %

Overview of Crushing Prevention Zone

To set a Crushing Prevention Zone, under Safety Workspaces tap the Add New Workspace , and under
Crushing Prevention Zone, select one of the following types: Cube, Cylinder, Multiplane Box Sphere, Sphere,
or Tilted Cuboid. The safety password is required during setup and enablement.
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& robot-param-01

« Robot Settings
170 Alias
Mount
Waorld Coordinates
User Coordinates
Home Position
Cockpit

Normal /O

i Tool Settings
Tool Center Point
Tool Weight
Tool Shape

i Safety Sertings
Robot Limits
Safety /O
Safety Stop Modes
Safety Zone

Nudge

) servo

o Home x @@ RobotParameters x
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= u] x
robot-param-01 < Ya 52203369 & Tool &% Backdrive & Recovery  PM 05:27
neter settings.
@ Crushing Prevention Zone J Er
Z +
@ Space Limit Parameter
@ Custom Zone -
+ Effective Area
@ Collaborative Zone I(C‘)
y © inside Outside
@ Crushing Prevention Zone | ‘-l-

Collision Sensitivity Reduction Zone

M Tl Nriantatinn |imie 7n—!i
o-0
-]

i

/ 5
e A
Front Right Left Rear Top
® Supervisar B Manual

Shape Type
Select Shape

Top

Cancel

O J Real ] P B Spe ) %%

Collision Sensitivity Reduction Zone

To set a Collision Sensitivity Reduction Zone, under Safety Workspaces tap the Add New Workspace button,
and under Collision Sensitivity Reduction Zone, select one of the following types: Cube, Cylinder,
Multipleane Box, Sphere, or Tilted Cuboid. The safety password is required during setup and enablement.
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@ Dr.Dart-Platform

o Home x @@ RobotParameters x

robot-param-01

& robot-param-01

Collision Sensitivity Reduction Zone

« Robot Settings

Space Limit
170 Alias
Mount Custom Zone
World Coordinates Collaborative Zone

User Coordinates

Crushing Prevention Zone

Effective Area
+

y © inside Outside

Home Position

Cockpit

Collision Sensitivity Reduction Zone

B Tanl Oriantatinn |imit 7o

Normal /O

i Tool Settings
Tool Center Point

Tool Weight [—

Select Shape

| [@| Shape Type
+

\

Robot Limits /

y
il
Tool Shape 2 7 »
i Safety Sertings *

A
)

4

Safety /O
Safety Stop Modes Front Right
Safety Zone

Nudge

@ servo ® Supervisor B Manual

Left

Rear Top

o S4C)

= o ®

da 52203369 3 Tool  /* Backdrive & Recovery  PM 05:27

neter settings.

Parameter

Top

Cancel

Real (] > B Spee ) %

Tool Orientation Limit Zone

To set a Tool Orientation Limit Zone, under Safety Workspaces tap the Add New Workspace button, and
under Tool Orientation Limit Zone, select one of the following types: Cube, Cylinder, Multiplane Box,
Sphere, or Tilted Cuboid. The safety password is required during setup and enablement.
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@ Dr.Dart-Platform

T Manual

Servo Off

@ Home x (@ RobotParameters X

S

@ robot-param-01 |

L. Tool Qrientation Limit Zone
[]

< Robot Settings
170 Alias

Space Limit

W

— @ Custom Zone

Mount
@ Collaborative Zone
[ ]
®

Warld Coordinates

User Coordinates Crushing Prevention Zone

Home Position Collision Sensitivity Reduction Zone

Cockpit Tool Orientation Limit Zone

Normal [/O

& Tool Settings gc’-?:
Tool Center Point
Tool Weight
Tool Shape

& Safety Settings
Robot Limits
Safety /O
Safety Stop Modes
Safety Zone
Nudge

O

-~

B Manual

® Supervisor

~

e

robot-

©
+

param-01

| ~ | Enter safety zone name

Effective Area

° Inside

Outside

Shape Type

Select Shape

~

c8000060

o =

¢a 52203369 & Tool £ Backdrive & Recovery  PM 05:27

heter settings. ()

Parameter

+
x

Top

Confirm
Save

e
”

~ ral (D & P B Speed 100%

Nudge

Nudge Setting

If the robot stops in the collaborative zone due to safety stop mode SS2 or RS1,, reset is unavailable in
Interrupted state but work can be resumed with nudge input

« Toset Nudge, select Robot > Nudge item from the Robot Workcell.

For more information, see Nudge Setting(p. 39).
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@ Dr.Dart-Platform e o X

BTl oo robot-param-01 W 52203369 Toal Backdrive & Recovery  PM 05:32

o Home x (@ RobotParameters x

¢ robot-param-01 i Safety Settings > Nudge i Click to edit the parameter settings. n

¢ Robot Settings

V0 Alias 9 :
Mount -
9 Tnput Force N
‘World Coordinates 3
User Coordinates = 5
Delay Time sec
Home Position

Cockpit
Normal I/O

Tool Settings

Tool Center Point -
Tool Weight -
Tool Shape &

i Safety Settings

Robot Limits ]
Safety /O a
Safety Stop Modes -
Safety Zone ]

Nudge a 6
® servo ® Supervisor B Manual O @ H@l ] Real () »

Menu Items
Item Description

1 Lock Toggle Button Used to lock the set value. The safety password is
required for modifying the set value.

2 Whether to use Nudge This button allows you to choose whether to use
Nudge.

3 Force Input This field is where the desired Force value is entered.

4 Delay Time This field is where the delay time is set.

5 Save This button allows you to save the value you set.

5.7.4 Safety Setting Review

If the robot data setting value has changed on the Robot Parameter module, the changed setting values can be
stored through the Safety Setting Review pop-up.

The Safety Setting Review pop-up can be opened by clicking on the Robot Parameters file information entry in
the Header, or within the Robot Parameters module.
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Full Settings Review Pop-up
Displays information about the currently applied parameter file at once.

If the settings in the menu are inconsistent with the settings applied to the bottom, a red dot is displayed on the
left side of the item.

Robot Parameter Review

[ % robot-param-01 ] 1/0 Alias

« Rabot Settings | Controller Digital /O

Flange Digital /O

1/0 Alias
Mount Controller Analog I/O
World Coordinates Flange Analog Input

User Coordinates Controller Digital Input

Home Position

Port 1 Port 2
Normal /O
Port3 Port 4
i Tool Settings
Ports Port 6
Tool Center Point
P
Tool Weight . ort 8
Tool Shape Port 9 Port 10
1 Safety Settings ~ Port 11 Port 12
® Robot Limits Port 13 Port 14
Safety /0 Port15 Port16
Safety Stop Modes
Safetv 7nne x| SI1 sl2 =

Cancel & Apply

When a Safety Setting Review pop-up is generated through the Header, Sync with Robot, Apply buttons are
displayed if there is information that does not match the settings applied to the lower part of the menu.

When selecting the Sync with Robot button, apply the parameter settings of the controller to the current
parameter file.

When you select the Apply button, apply the settings in the current parameter file to the controller.
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l 1/ Alias
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2024.06.04 09:31:17

< Robot Settings
1/0 Alias.
Mount
World Coordinates
User Coordinates
Home Position

Normal I/O

Tool Settings
Tool Center Point
Tool Weight

Tool Shape

o Safety Settings

Robot Limits
Safety I/O
Safety Stop Modes

Safatv 7ana

O o=y

~ B I Controller Digital I/O

Flange Digital I/O

Controller Analog I/0

Flange Analog Input

Controller Digital Input

Port 1

Port3

Port5

Port7

Port9

A Port 11

Port13

Port15

= SI1

Port 2
Port 4
Port6
Port 8
Port 10
Port 12
Port 14

Port 16

SI2

Cancel

For parameter files, modifications can only be made in the Manual state.

Robot Parameter Review

[ i robot-param-01

)

/0 Alias

| & Sync with Robot & Apply

2024.06.04 10:18:05

< Robot Settings
1/0 Alias
Mount
World Coordinates
User Coordinates
Home Position

Normal /O

i Tool Settings
Tool Center Point
Tool Weight

Tool Shape

i Safety Settings

Robot Limits
Safety /O
Safety Stop Modes

Safety 7ona

S |

Controller Digital /O
Flange Digital /O
Controller Analog I/O

Flange Analog Input

Controller Digital Input

Port 1 Port 2
Port3 Port 4
~
Ports Port 6
Port7 Port 8
Port 9 Port 10
A Port 11 Port 12
Port13 Port 14
Port15 Port 16
x| Sl Sz

i Cancel

Sync with Robot Af

If you have entered the Safety Setting Review pop-up through the Header and no changes are made, only the
Close button is displayed.
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& Robot Settings
/0 Alias
Mount
World Coordinates
User Coordinates

Home Position

1/0 Alias
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2024.06.04 10:15:05

- Contraller Digital /O

Flange Digital I/O

Controller Analog I/O

Flange Analog Input

Controller Digital Input

Port1 Port 2
Normal I/O
Port 3 Port 4
% Tool Settings -~
Port5 Port 6
Tool Center Point
Tool Weight Port 7 Port 8
Tool Shape Port 9 Port 10
i Safety Settings A Port 11 Port12
Robot Limits Port13 Port 14
safey./o Port 15 Port 16
Safety Stop Mades
Safatv 7one =g SI1 Siz -
Close
The single setup review pop-up within the parameter module is as follows.
! Robot Parameter Review - Robot Limits
| Robot Limits
II'#° TCP/Robot Position
| Joint Speed
Joint Angle
1
| TCP Position/Robot Limits
I Category Limits Normal Mode Reduced Mode
TCP Force 600.00 N 300.00 N 150.00 N
Power 2000.00W 1100.00 W 180.00 W
TCP Speed 8000.000 mm/s 2000.000 mm/s 1500.000 mm/s
! Momentum 165.00 kg.m/s 82.00 kg.m/s 50.00 kg.m/s
|
Collision Sensitivity 100 % 75 %

5.8 Remote Control Module

Cancel [ Apply

The Remote Control module enables remote control to be executed for tasks that you have already created.
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0 This module can be run at the administrator level.

Servo Off

O Home X B Rremote Control

*

@ Supervisor

andatory Settings

Module and Task

Module

Task

Safety Input Signal

Remote Control Enable (H)

Not Assigned

safety /O

Advanced Settings

Safety Input Signal

Interlock Reset (R)

Safety Output Signal

Safe Torque Off (L)

Safe Operating Stop (L)

Abnarmal (L)

Emergency Stop (L)

Nermal Qutput Signal

Safe Torque OFf (L)

Safe Operating Stop (L)

Normal /O - Task Operating (L)

Start remote control automatically when rebooting. c

Not Assigned

Not Assigned

Not Assigned

Mot Assigned

Not Assigned

Nat Assigned

Not Assigned

Not Assigned

Control Input Signal

Task Start (R) Rising Edge

Task Pause (L) Low Level |

Task Stop(L} Low Level

Task Resume (R} Rising Edge gned

Servo On (R) Rising Edge

Power On/Off

Power On ined

Power Off jned
=B & | o

robot-param-01

Real [E]
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va EEGFBACC @ Tool  PM03:51

Auto D » [ | 100 % (0]

Menu Layout
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Item Description

1 Warning This will show the necessary precautions when using
the module.

2 Start Remote Control This button allows you to start remote control after
all settings have been completed.

3 Mandatory Settings This is a mandatory setting for remote control.
You can set modules and tasks and set safe input
signals.

4 Advanced Settings This allows for advanced settings for remote control.

You can set each port for the task to start/pause/
stop/resume/servo on.

If remote control is set to run automatically after
rebooting, it will run as soon as Dart-Platform
reboots.

You can go to the Remote Control Mode screen when you start remote control.

5.8.1 Dashboard

@ Aut ) servo Off robot-param-01 ® | < 43002F3C : Tool * Backdrive & Recovery ~ PM 02:15
Remote Control Taskckeltor End Remote Control
Task_20240531_152705
Dashboard Log Variable

Robot control has been transferred to an external device.

o When using remote control, robot can anly be controlled by the connected external device.

o Input Signal e Total Time e Cycle Count 0 Cycle Time Is;;eed

No Signal 0:00:00.00 0 0:00:00.00 %
9 Collision Sensitivity @ Tool Center Point 6 Tool Weight 6 Tool Shape
75.00% No Data No Data No Data TCP Force
= @ Base
Controller Digital Input Log
X 0.00 N Y 0.00N Z 0.00 N
Time Message @
Variable
Safety Input

Variable Name  Value
System_s 7.77

Controller Digital Output

Flange Digital Input
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Item

Input Signal

Total Time

Cycle Count

Cycle Time

Collision Sensitivity

Tool Center Point

Tool Weight

Tool Shape

Signal Input/Output

Log

Speed

TCP Force

Variable
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Description

Among the safety input signal items set in the safe input/
output, a remote control activation signal is received and
displayed.

Displays the time when the task was executed.

Displays the number of repetitions of the task.

Displays the one-cycle time of the task.

Displays the collision sensitivity value. If inside the zone,
displays the impact sensitivity value set in that zone. If outside
the Zone, displays the crash sensitivity value set in the robot
limit.

Displays the tool center point specified in the task.

Displays the tool weight specified in the task.

Displays the tool shape specified in the task.

Displays the respective signal input/output values.

Displays system log information.

You can set the speed of the task.

Displays the force applied to TCP in real time.

Displays the variable values used by the running task.
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oController Digital Input

(2)

Safety Input

38

ontroller Digital Output

Flange Digital Input

Flange Digital Output

X1 PNP X2 NPN

@COntroller Analog Input

Supply Voltage

4.00

4.00

&ontroller Analog Output

4.00

4.00

(8

Flange Analog Input

4,00

4.00

4.00

20.00

20.00

20.00

20.00

20.00

20.00

20.00

0.00v

0.00 v

0.00 v

0.00 v

0.00 v

0.00 mA

0.00 mA

0.00 mA
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Item
1 Controller Digital Input
2 Safety Input
3 Controller Digital Output
4 Flange Digital Input
5 Flange Digital Output
6 Controller Analog Input
7 Controller Analog Output
8 Flange Analog Input

5.8.2 Log

Displays system log information.

B Servo Off

Task Editor
@ Remote Control Task_20240531_152705

Dashboard

PART 4. Overview of User Manual

Description

Displays the controller digital input settings.

Displays the controller safety input settings.

Displays the controller controller digital output
settings.

Displays the flange digital input settings.

Displays the flange digital output settings.

Displays the controller analog input settings.

Displays the controller analog output settings.

Displays the flange analog input settings.

robot-param-01

® | & 43p02F3C Tool Backdrive & Recovery = PM 02:15

Log

End Remote Control

Variable

£ 2024.05.11 ~ 20240611  All Error [ Warning

k4 Information Cnmmenr

Log Time + Category Code Log Message
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5.8.3 Variable

Displays the variable values used by the running task.

@ Auto Servo Off ‘ robot-param-01 L] % 43D02F3C £ Tool ~ Backdrive & Recovery  PM 02:15
Task 20240 [ end remon Conwrol_
End Remote Control
@ Remote Control Task_20240531_152705 ekt
Dashboard Log Variable

1variables

Name Category Type Value

System_s System Float 177
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@ Dr.Dart-Platform sl o %
£ Manual Servo Off robot-param-01 da 52203369 5 Tool 4* Backdrive & Recovery PM 05:56
o dome X Task Editor  x e o a

@ Task_20240213_174903 Q Command Property Monitoring
Copy
Ty 1 B Global Variables
Cut
Y 2 ~ [B MainsSub singulari e -
paste Move ¢
& 3 End Main Sub = TR Rl ORE
Delete -
Move B Move SX Move 5
Move Spiral Move Periodic Stop Motion
3 Flow Control
If Eise If Repeat Continue
Sub Call Sub Sub Task Call Sub Task
Current
Break Exit Wait User Input
S Thread Run Thread Kill Thread Folder
Collapse All
7 Signal Commands
Debug Add Signal Get Signal Set Signal Delete Signal
Log
3 other
Comment Custom Code Define Popup
@ servo ® Supervisor B Manual ﬁ] J Real @ > %
Menu Layout
Item Description
1 Edit Command Tool (CTR) « Copy: Copies acommand.
« Cut: Cuts acommand.
+ Paste: Pastes a copied or cut command.
+ Delete: Deletes a command.
« Row Up: Moves a command up by a line.
« Row Down: Moves a command down by a line.
+ Suppress: Annotates a command to exclude the
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Item
2 Task List
3 Command
4 Property
5 Monitoring

View More is organized as follows:
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Description

Displays the task order and a list of commands added
from the Command tab. Once the task is created, the
Global Variables, Main Sub, and End Main Sub
commands are automatically added.

The list includes the following functions:

« Multi Select: Allows you to select multiple
commands.

« Task Name: Allows you to edit the name.

« Save: Allows you to save the created Task.

« View More: Allows more functions related to the
task to be performed.
* For more information about the View More
button, see the section below.

« Undo: Allows you to cancel the very last action
executed.

+ Redo: Allows you to redo a canceled action.

Displays a list of commands to add to the Task List.
Once a command is selected, it is added to the Task
List.

In this section, you can view and modify the settings
of commands added to the Task List.

In this section, you can simulate and further
configure the commands added to the Task List.
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About o Aboit
@ Task_20230706_...
MNew File 9
07-07-2023
Open 9 m
Save 9 @rutui param-01 -
Save as
6 B | | Move SX | ! Move 5]
Export @ R | |
Spira Move Periodic Stop Mc
Close o
Belcre @ w Control
Else If Repea
Settings 9
Call Su SubTa
Item Description
About Provides more information about the task.
New File Creates a new file.
#Open# Opens a task that already exists.
Save Saves the current task.
Save as Saves the current task with a different name.
Export Exports the current task.
Close Closes the task.
Delete Deletes the task.
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Item Description
9 Settings Sets system variables.
System variable X
[ o]
10 About_File name This is where the file name is seen.
11 About_Recently Modified This is where the date of the last modification is seen.
12 About_Last played Parameter This is where the very last parameter executed is
seen.

© note

+ Global Variables: The global variable and global pose of the task program can be entered in
the Properties tab of Global Variables, and predefined global variables and global poses can be
used in the property screen of the command added in the task list.

+ Main Sub, End Main Sub: The commands you select are added to the bottom of Main Sub, and
are executed in order from top to bottom, from the commands listed at the bottom of Main Sub
to the commands listed at the top of End Main Sub.

« When monitoring is performed with a variable registered in the Variable tab, the value change
frequency may be too fast to display the value on the screen.

+ System variables can be registered without any limit on the number starting from software
version V2.8.

+ If there are too many system variables registered, there may be long loading times for task
execution.

+ Excessive use of TP_LOG or SET commands within loops may cause CPU overload.

5.9.1 Overview of the Basic Concepts behind the Task Editor Move Command
MANDATORY EASY 5 MIN
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Doosan Robotics robots offer nine motions. Robot movement is controlled by standard motions, MoveJ and

Movel, and 7 motions derived from these two motions.

Types of Robot Motion

Motio Feature
n

1 MoveJ Eachjoint of the robot moves from the current angle to the target angle and stops
simultaneously

+ Enter target joint angle: Jointl, Joint2, Joint3, Joint4, Joint5, Joint6

N, Joint4

Joint 3

X _Jointl}

® Pose 1
Joint 2 | 4

Joint 5

) Joint 1

2 Movel Robot moves to the target point while maintaining the robot TCP straight
«» Enter target position and rotation values: X, Y, Z, RZ, RY, RX

P ..»®
TCP -7 pose 1
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J

4 MoveS
X

Robot moves throughout all angles set by the robot

« Continuous MoveJ motion m

ovement
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« Asitis arobotjoint movement, the path cannot be estimated

— | _TCP >
®---0---@-------- @ ------- o
Pose 1 Pose 2 Pose 3 Pose 4
Robot TCP moves throughout all points
« Continuous Movel motion movement
+ Astraight path is maintained
Linear Move
—\ \ TCP >
@---0- @ @ ------- °
Pose 1 Pose 2 Pose 3 Pose 4
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5 MoveJ Therobot pose is designated as the robot TCP moves to the target point

X
+ MoveJ motion movement to the target point (X, Y, Z, RZ, RY, RX)

« Asitis arobotjoint movement, the path cannot be estimated

_ / _ '\\Jomt‘t
Joint 3 \\ ./ ’
,-'/.
Joint 6
" P’
(75 ( ® Pose 1
Joint2 -~ . \ 4
\ / pa
{ A \k_“,’
\ Joint 5
Nl §
U _“/Joint 1
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7 MoveB Robot moves to the final target point through a section consisting of continuous straight lines
and arcs

8 MoveS Robot moves from the spiral center to the maximum radius
piral

P - A

' . [ 2

9 MoveP Robot movesin a path with a constant amplitude and cycle
eriodi
c

Pose2 @ Posed @ ® Pose 6
. Y ’

Pose1®  Pose3 o Pose5 &
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MoveJ&Movel
Before using robot motion, it is critical to understand the standard motions MoveJ and Movel.
« Jin MovelJ refers to joints. In this motion, each joint moves to the target angle and stops simultaneously.

« Lin Movel refers to linear. In this motion, the TCP on the robot end moves to the target pose (position and
angle) with linear motion.

A

Type MovelJ Movel
1 Move + Alljoints of the robot move from the + TCP on the robot end moves to the
Method current angle to the target angle and stop selected coordinates with linear motion

simultaneously

2 Advanta + Fast movement speed + As TCP path maintains a straight line, the
ge + Notinfluenced by a robot singularity movement path of the robot can be
estimated

+ Astarget pointisindicated using position
and rotation (X, Y, Z, RZ, RY, RX), the
approximate robot end point can be
estimated
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3 Disadvan .
tage

4 Utilizatio .
n

As all axes rotate to the target angle
simultaneously, movement path cannot
be estimated

As target angle is indicated with the angle
of each axis, it is difficult to estimate the
robot end point and robot pose

As itis not influenced by a robot
singularity, it is used to avoid
singularities

Itisideal in moving long distances

PART 4. Overview of User Manual

Motion speed is relatively slower than
MovelJ
Influenced by a robot singularity

Itis idealin avoiding objects and fine
movement

5.9.2 Overview of the Concept of Compliance/Force Control of the Task
Editor Command

OPTIONAL HARD 20 MIN

Force Control and Compliance Control are functions that control the force of the robot. Also, with the addition
of motion commands, the force can be controlled at the same time as the motion is made. Compliance Control
and Force Control have the following differences, respectively.

1. Compliance Control

« In the case of Compliance Control, the robot complies to the external force at the end TCP of the
robot and when the external force is removed, a force is generated to move the robot back to
where it should be.

« This approach can be utilized when a robot is moving in a straight line on a bumpy surface and you
want to ensure that the robot moves without causing damage to itself or the surface. This can also
be utilized to prevent unexpected collisions near workpieces.

2. Force control

« In the case of Force Control, the force is applied to the TCP at the end of the robot. Acceleration is
generated in the direction in which the force is generated, causing the robot to simultaneously
move in the direction of the force in addition to the direction of motion.

« When the robot comes into contact with an object, the force is applied to the object until the set
force and the object's repulsive force are in equilibrium.

« This approach can be utilized when a robot is moving in a straight line on a bumpy surface and you
want to ensure that a constant force is applied to a surface. This can also be utilized for tasks that
require the robot to push with a constant force, i.e., polishing work.
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0 Note

Compliance and Force Commands are executed based on the current coordinates. The default
coordinate of a task is the Base coordinates, and the coordinates can be changed with the Set
command.
1. Fig. 1isthe operating direction when force/compliance controlin the +Z direction is applied on
the base coordinates.
2. Fig. 2 isthe operating direction when force/compliance control in the +Z direction is applied on
the tool coordinates.

i
-

A
.,

, Base +Z &

Compliance Control

Compliance control is the function that complies to external force according to the set stiffness when force is
applied on the TCOP at the end of the robot. It balances forces at the target point, and it is a control method
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that generates repelling force if displacement occurs away from the balancing point. During compliance
control, the robot end bounces like a spring.

1. If collision is made when motion controlis used alone, it is possible that the collided object may get
damaged.
« Doosan Robotics robots stop safely when a collision occurs, but depending on the user setting,
such as Safety Limits > Collision Sensitivity, the following situations may occur.
2. If compliance controlis set to on during motion control, the robot will move while complying to the

<Z®W N
. ¢

- Return to target

collided object.

If Fis external force, K is stiffness and X is distance, the following formulas are true.

. F=K*X
. K=F/X
« X=F/K

Based on the above formulas, if the stiffness of compliance control is set to 1000N/m and if the robot moves 1
mm, the external force generated is 1N.

+ F=1000 N/m*0.001 m=1 N (0.001 m=1 mm)

0 Note
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On the Property of Compliance Command, the following values can be set:

1. Mode
+ On: Enables compliance control
+ Change: If compliance mode is set to On, it changes to stiffness
« Off: Disables compliance control

2. Stiffness Range
« M/H Series: Translation(0~20000N/m), Rotation(0~1000Nm/rad)
« A Series: Translation(0~10000N/m), Rotation(0~300Nm/rad)
+ Lower stiffness values will respond to external force more gently and will require more

time to return to the target point

3. Setting Time
« Itisthe time required for the current stiffness value to reach the set stiffness value (0-1s)
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Compliance

Property

Monitoring

Specify the operation condition for Compliance control,

X 3000.00 N/m

Rx 2000 Mm/frad

9 Setting Time (sec)

Change

RY

3000.00 N/m

= P P R e i
2000 Nm/rad

0.0

Select Compliance Module

o Default

3 @

Real

OFf

ARE AR B Free
Z 2000.00 N/

RZ 2000 Nm/rad

=

Customized Module

(o=
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A\ caution

+ Tool weight and TCP (Tool Center Point) must be accurately set. Inaccurate tool weight can
cause the robot to detect the tool weight as external force, and setting the Compliance
Command On will generate position error.

+ Tension of the dress pack may generate external torque on the robot. Therefore, take caution
when installing the dress pack.
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+ Compliance cannot be turned on or off while async motion or blending motion is being
executed.

+ During Compliance Command on, only linear motion is allowed. Joint motions, such as MoveJ
and MoveSJ, are not allowed.

+ During Compliance Command On, Tool Weight or TCP cannot be changed.

+ During Compliance Command on, it is possible to not accurately reach the target point due to
compliance of the torque generated during motion execution. Therefore, it is recommended to
turn on compliance control near the target point. Or, it is possible to minimize position error by
setting a large stiffness value.

Force Control

Force Control is a function that applies force in the force control direction until the set force and repelling force
are balanced

« It moves the robot in the set force direction, and if contact with an object is made, it maintains the entered
force (N)

« Itis capable of motion control in a direction different from the force direction while applying a constant
force

« The minimum setting is +/- 10N, and it can be fine-tuned with a resolution of 0.2N

« Force Control is unavailable in singularity zone

+ In general, Compliance Control is used in conjunction with force control so that force control complies to
external force

)

© note

From the property of Force Command, the following values can be set.
1. Mode
+ On: Enables Force Control
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+ Off: Disables Force Control
2. Desired Force Range
« X,Y,Z:10 - (each robot’s maximum) N
« A,B,C:5- (each robot’s maximum) Nm
« For more information about maximum force, refer to Upper/Lower Threshold Range and
Default Value of Safety Parameters(p. 96).
3. Target Direction
+ It moves to the selected target value of each direction.
« Multiple selections can be made.
+ Force control can only be executed with direction setting after force setting.
+ If one of the multiple selected directions reaches the target force, it will continue to
move until the target value is reached for the other direction.
4. Relative Mode
« Ifthis mode is enabled, it calibrates the external force applied on the robot to 0 to
improve the force control accuracy.
i. When relative mode is disabled, the actual force applying on the target is equal
to the sum of the set force and external force.
ii. When relative mode is enabled, the actual force applying on the target is equal to
the set force.
« During force control, deviation can occur depending on the pose or external force.
+ During force control, it is possible not to reach the exact target point. Therefore, it is
recommended to enable force control near the target point.
5. Setting Time
« Itisthe time required for the current force value to reach the set force value (0-1s)
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Command Property Maonitoring

Force

Specify the operation condition for Force control.

Mode

'o' On Off

Desired Force
X Q00N || Y 000N Fd 0.00 N
R 000 Nm || RY QOO Nm | RZ 0.00 Mm

@ Non-contact or vibration may occur when the desired force is set
below the tolerance. In this case, the desired foarce should be set
above the tolerance.

Target Direction

Ix [y z ([(Ix  [ry RZ

Relative Mode (7)

® _

Setting Time (sec)

. 0.0 sec
0.0 1.0

select Compliance Module

© oefautt .| Customized Module
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Thread Command

Threads can be created and executed in the task editor.

0 Note

The constraints for Threads are as follows:

« AThread name cannot start with a number and can only contain lowercase letters, numbers,
and underscores. The name must not exceed 30 characters or be duplicated with another
Thread name.

+ Inthe task editor screen, when you click the Thread command, both the Thread command and
the end Thread command will be added to the task list panel. A maximum of four Threads is
allowed per task.

+ The following commands cannot be configured alone and must be implemented within
conditional statements:

+ Move, Move L, Move J, Move SX,Move SJ, Move C, Move B, Move Spiral, Move Periodic,
Move JX

+ Define, Set, Sub, Thread, Break, Weight Measure

+ Force Control Commands (Compliance, Force)

+ Signal Commands (Add Signal, Set Signal, Get Signal, Delete Signal)

+ Advanced Commands (Hand guide, Nudge)

« User Commands

5.9.3 Overview of Robot Motion Properties of the Task Editor
MANDATORY NORMAL 15 MIN
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Doosan Robotics

1) Move J, Move L

Move J (Joint)

) Reset

Glabal

Operating mode
® Sync
Asyne

Radius

Blending mode

® Duj

Move L (Linear)
1

—_—

3
R Annotation
[

| ‘ Coordinates

«—— Absolute/Relative —m

Global Variables

—%oordinates BASE

—a | Seleet Variabla v

Pose Information ——

Speed
* Glabal

Speed Setting

Operating mode

. ® Sync
Operation Mode ——
Radius

Blending Radius ——®

Blending mode

Blending Mode

Core Training

52

It is the property screen of the standard motions, MoveJ and Movel commands. Other motions also have similar

properties.

« If motion is created with minimum settings, only the pose information (5 in the figure below) needs to be

entered.

Move L (Linear)

Coordinates Base
© rosolute Relative
® Get Pase ¥ &
X 1 Y z
A B €

Move | (Joint)

1 ®

?/0./” AbisalIe
./a/'

. (5 )
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Move ] {Joint)

Global

Operating Mode

o Sync
Radius

Elending Mode

o Duplicate

Name

1 Annotati
on

2 Coordina
tes

3 Select
move

type

4 Select
variable
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Move L (Linear)
Speed

A
Local Seperate *m:e. 7 . '
Loca T
Async
‘Operating Mode
0 syne ync
L
.—9—. Blending Mode
Override o Duplicate Override

Description

Description or annotation of the command which can be found in the task window

« MoveJ: None

« Movel: Calculates the entered pose information based on the coordinates (BASE/WORLD/

TOOL/USER)

1. Absolute movement
+ MovelJ: Each joint moves to the target angle

+ MovelL: Performs absolute movement by the target value based on the origin of

the selected coordinates
2. Relative movement

+ MovelJ: Each joint performs relative movement by the target angle from the

current angle

« MoveL: Performs relative movement by set value based on the current point
(relative movement based on the selected coordinates)

Pose information registered as variables can be selected
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setting

7 Operatio
n mode

8 Blending
mode
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Pose information is entered

+ MovelJ: Angle of each axis ([J1, J2, J3, J4, J5, J6])
« Movel: Position and rotation from coordinates ([X, Y, Z, A, B, C])

=

Global: Uses the speed designated as global in the property of MainSub
Local: Each speed is designated
3. Separate:
+ MovelJ: Each joint speed is designated separately
+ Movel: None
4. Time: Movement speed of the motion is set as time

n

Caution

+ When considering the maximum payload condition in the payload diagram for
each model, it is recommended to set the acceleration value to the same
speed or less. (Speed:Acceleration Ratio = 1:1)

+ If a high acceleration is set, the robot may vibrate during acceleration/
deceleration.

=

Sync: The motion command in progress is done and the next command is executed
Async: The next command is done simultaneously when the motion command begins

3. Radius: The async function is activated in the radius section before the motion command
reaches its target point

n

The option used to determine whether to ignore or overwrite the preceding motion according
to the blending mode of the following motion when the radius is set as an option of the
preceding motion

Operating mode

Sync

You can move to the next command with Sync when the command in progress is completed. It is set as default,
and used in general situations.

Movel(1) MovelL(2)

A
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Async

Async starts the next command simultaneously when the motion command begins. It is used to smoothly
connect different motions, and it is also used when signal output is turned on/off simultaneously when the
motion begins.

MovelL(2)

Movel(1)

Radius

Radius option activates the async function in the radius section before the motion command reaches its target
point. With this option, it is possible to smoothly connect to the next motion command without stopping the
current motion command. The radius is set to 0 mm as default.

start(1) start(2) [«—R2dIUS

| Radius

Start > End
Distance

End(1)

End(2)

Caution

Radius option has following characteristics and limits:

« Radius function can only be used in sync mode.

+ Conditions and calculations can be performed in the async section within the radius.

+ Radius cannot exceed 1/2 of the total distance between the current and target location before
the motion is executed.

+ ex. If the movement distance is 100 mm, the maximum radius available is 50 mm.

+ Motion commands which cannot apply Blending between motions are as follows: Blending is
already applied in these commands, so applying radius to these commands and executing
them causes errors. Utilizing commands, such as WaitMotion and StopMotion, can help avoid
errors.

« MoveSX, MoveSJ, MovePeriodic, MoveSpiral, MoveB
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Blending mode

Itis the option used to determine whether to ignore or overwrite the preceding motion according to the
blending mode of the following motion when the radius is set as an option of the preceding motion.

Duplicate
Duplicate is a mode that maintains the preceding motion to allow the following motion to overlap with the

preceding motion.

MovelL(1)+ MoveL(2)
Movel(l) —————————-------

3 ﬂ ( Operating Mode : Radius )

Duplicate Movel(2)

4 3 » Blending Mode : Duplicate

Override

Override ignores and overwrites the preceding motion to execute the following motion.

MoveL(2)
Movel(l) — 0 ——— - - - - - - -

3 love L (Operating Mode : Radius)

Override

4 ﬂ se | (Blending Mode : Override )

5.9.4 Overview of Sub/Call Sub
OPTIONAL NORMAL 5MIN
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o Home x  [@ TaskEditor x | [ RobotParameters X
1) Task_20230515_110601 | 4 Q Command Property Monitoring

1 Global Variables

Cut 1 Search
W 5 ’ | Move 8 | Move sx [ Moves) | Move jx -
Paste ( [ f (
. | move spira Move Periadic Stop Motion Wait Motion
If 3 v E Main Sub  Singuiarity Handling = Auto Avoidance
Delete
4
H & Flow Control @
hew e 5 [ End Mainsub | Else If | repear Continue
Row Down 6 v S | Sub Call Sub ‘ Sub Task Call Sub Task
" [ g
Set Digital_Out[i] = ON | Break Exit | wait User Input
% 8 Set  Digital Outfi] = ON ! hread | Run Thread I Kill Thread | Folder
Current
Expand Al A other
= |
| Comment | Custom Code Popu
Collapse Al
> -
E’ | Set | Weight Measure
[ Force Contral Commands @
Leg
| Compliance Force

~-»: 006606 6 @ 5] (8 e | 8

Subis an abbreviation of Subroutine. A subroutine refers to a process that minimizes the number of stepsin a

program by calling necessary parts when two or more duplicate parts are present.

+ Doosan Robotics robots provide a CallSub command to call Sub commands and the corresponding Sub
paragraph.
« The Sub command functions as defined in Python.

0 Note

+ Sub paragraph must be added in MainSub, the start of a Main paragraph, and EndMainSub, the
end of a Main paragraph.

+ In addition to repetition, the Sub command is also used to simplify a Main paragraph. Utilizing a
Sub command will allow intuitive identification of what task of a Main paragraph is being
performed at the moment.

+ Utilizing a Sub command allows Sub paragraph unit testing.
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esmo(A) [ ]

oSub(B) f ]

Task Editor
Module

4 N

Main
B
Q Call Sub(A) [ Ea B L ex. Grip L l/ 1

P Call Sub(B) -1 ex. Release /]
p =

ex. Set(Output[1], ON)

.................

ex. Set(Output[2], OFF)

A

ex. Set(Output[1], OFF)

‘ . sedessssfanannnnns ex. Set(OUtPUt{Z]: ON)

The sample where a Sub command is used to execute grip and release motions of a robot gripper consists of the

following.

1. Lines of the Main paragraph execute the task program in sequential order starting from the first line.

. Move to Sub(A) called by Call Sub.

« Sample
» Program: Call the Grip subroutine.
+ Robot: No motion.

. Sub(A) is executed. All Sub paragraph lines are executed in sequential order, returns to the Main

paragraph, and executes the next line.
« Sample
« Program: Execute the Grip subroutine lines in sequential order. Use the Set command to set
Output [1] as ON and Output [2] as OFF.
» Robot: The robot gripper executes Grip motion.

Move to Sub(B) called by Call Sub.

« Sample
+ Program: Call the Release subroutine.
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« Robot: No motion.

5. Sub(B) is executed. All Sub paragraph lines are executed in sequential order, returns to the Main
paragraph, and executes the next line.

« Sample
« Program: Execute the Grip subroutine lines in sequential order. Use the Set command to set

Output [1] as OFF and Output [2] as ON.
« Robot: The robot gripper executes Release motion.

Add Sub command
1. Inthe Task Editor module, under the Flow Control section of the right-hand Command menu, add a Sub

command.
2. Enter the subroutine name.

Command Property Monitoring
Sub

Specify the name of the subroutine.
subroutine names should be In lowercase, with words seperated by
underscores to improve readability.

Subroutine Name

Add CallSub command
1. Inthe Task Editor module, under the Flow Control section of the right-hand Command menu, add a Call

Sub command.
2. Select the subroutine name registered with Sub command.
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Command Property Monitoring

Call Sub

Specify the name of the subroutine to call.

Subroutine Name

0 Note

+ Ifthe number of lines increases in the task program, it may become difficult to find subroutines.
In such case, touch the Go to selected Subroutine in the Property of CallSub command to move
the focus to the corresponding Sub command line.
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5.10 Status Module

5.10.1 Screen layout for the Status module

LT Manual Ready robot-param-011" - da FFFFFFOO @3 Tool 4% Backdrive & Recovery | PM 02:10

@ Home X Store X

B jogPlus x setting = [@ Palletizer » X <l

17Q Overview Slave Monitoring
: U
Controller Digital Input i Flange Digital Input

Di2 DIé D110 Dr14 FDI 2 FD14

DI3 DL7 D11 pI1s ‘ Flange Digital Output

DI4 DI8 D112 DI 16 © oot FDO 3

Safety Input

FDO 2 FDO 4

1 13 14
Sz 2 5 X1 PNP X2 NPN Supply Voltage 0y

ontroller Digital Output . -}
Flange Analog Input
X1Unit mA W
Doz po6 po10 Do 14
FAL  e—— 8.00 mA
po3 Do7 Do Do 15 4.00 20.00
n DO4 DOB DO12 Do 16 FAI 2 8.00 mA
4 4 400 20.00 ik
Controller Analog Input Controller Analog Output
X2 Unit mA W
Al AD1
— : | — g . = 3
4.00 20.00 E00]| mh 4.00 2000 200 ) mé Pl 400 20.00 8.00 mA
Al 2 A0 2
— . . FALY  e— 8.00 mA
400 20.00 | M 4.00 2000 — e 008
@ servo @ Operator A ﬁ] ~ Auto ~ | Real =) > Speed 100 %
Menu Items
Item Description
1 Controller Digital Input This section is where the controller digital input
is set.
2 Safety Input This section is where the safety input is set
3 Controller Digital Output This section is where the controller digital output
is set.
4 Controller Analog Input This section is where the controller analog input
is set.
5 Controller Analog Output This section is where the controller analog output
is set.
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Item Description

6 Flange Digital Input This section is where the flange digital input is
set.

7 Flange Digital Output This section is where the flange digital output is
set.

8 Flange Analog Input This section is where displays the flange analog
input status.

9 Refresh This button allows you to change the settings to
the defaults.

Controller 1/O

Controller Digital Input
Controller Digital Input
Port 1 Port 2 Part 3 Port 4
Port 5 Port & Port 7 Port 8
Port 9 Port 10 Port 11 Port 12

Port 13 Port 14 Part 15 Port 16

1. Check the port number of the device connected to the controller.

2. The following is displayed depending on the digital input status of the corresponding number.
« If the digital signal is a high signal, the icon is displayed in light green.
« If the digital signalis a low signal, the icon is displayed in gray.

© note

+ The same is true when the digital input is set as a safety input, the icon is displayed in blue
when the digital signal is high, and gray when it is low.

Safety input
Safety Input

s 502 5l

(]
A

1. Check the port number of the device connected to the controller.
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2. Depending on the digital input status of the number, it is displayed as follows.

« When the digital signal is high, the icon color is light green.
« When the digital signal is low, the icon color is gray.

Controller Digital Output

Controller Digital Output

Port 1 Port 2 Part 3 Port 4
Port 5 Port 6 Part 7 Port 8
Port 9 Port 10 Port 11 Port 12
Port 13 Port 14 Port 15 Port 16

1. Check the port number of the device connected to the controller or flange.
2. Press the On/Off icon corresponding to the port number to activate or deactivate digital output.
+ When the Onicon is pressed, the icon changes to light green and the corresponding port is enabled.
« When the Off icon is pressed, the icon changes to light green and the corresponding port is
disabled.

Controller Analog Input

Controller Analog Input

Port 1

. : 0.00 v
0.0:0 10.00
Port 2

® i 000 V
0,00 10.00

1. Pressthe drop-down list on the analog input of the controller to select the item to check.
2. Check the analoginput information of the selected item displayed on the screen.

© note

+ The analoginput value cannot set the input value in the status window.
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Controller Analog Output

Controller Analog Output

Port 1
® 0.00 V
0.00 10.00
Port 2
— D-ﬂﬂ IIlllr b
0.00 10.00

1. Check the analog input information displayed on the screen according to the selected item.
« Analog output information of the selected item is displayed on the right side of the drop-down list.
« The default value for analog output signal type is voltage.

2. Modify the analog output value.
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Flange 1/O Port Setting
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L

Flange Digital Input

‘o EDI 1 ‘ EDI 3

FDI 2 FDI 4

Flange Digital Output P,

‘o FDO 1 ‘ FDO 3

FDO 2 FOO 4

X1 PNP X2 NPN Supply Voltage 0V

Flange Analog Input

X1Unit mA e

4.00 20.00

FAT 2 — 2 00 mA

LREL 20,00

8.00 mA
4.00 20.00

FAI 4

8.00 ma
4.00 20.00
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Flange Digital Input

1. Check the port number of the device connected to the flange.

2. The following is displayed depending on the digital input status of the corresponding number.
« If the digital signal is a high signal, the icon is displayed in light green.
« If the digital signal is a low signal, the icon is displayed in gray.

© note

« If the digital signal is High even when the digital input is set as the safety input, the icon is
displayed in blue, and if it is Low, it is displayed in gray.
Flange Digital Output

1. Check the port number of the device connected to the flange.
2. Press the On/Off icon corresponding to the port number to activate or deactivate digital output.
« When the Onicon is pressed, the icon changes to light green and the corresponding port is enabled.
« When the Off icon is pressed, the icon changes to light green and the corresponding port is
disabled.

Flange Analog Input

1. Pressthe drop-down list on the flange analog input of the controller to select the item to check.
2. Check the flange analog input information of the selected item displayed on the screen.

© note

+ The flange analog input value cannot set the input value in the status window.

5.11 Logs Module

With this module, logs can be managed by any criteria and dates.

-352- User manual(Vv3.3.0)



PART 4. Overview of User Manual

Home X

e .9 & o a & O 9 @

Logs =
07.07 | All Error
Log Time @ +  Category @ Code @ Log Message @

serve @D 2 O g j a Real ® A » Speed 100 (0]
Menu Layout
Item Description
1 Section for Search Allows you to search by any criteria.
2 Date Filter Allows you to view logs for a period of up to a month.
3 Category Allows you to view logs by selecting a category.

The categories are:

« Al

+ Control System

+ Control Algorithm

» Inverter

« Safety Controller

« Modbus Communication
« System Message

4 Level This is where you can select the type of log.

5 Error If checked, error logs are seen.
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12

13

14

15

16

17

Item

Warning

Information

Comment

Filter Reset

Code or Keyword

Search

Log Table header

Log Time

Category

Code

Log Message

Clear
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Description
If checked, warning logs are seen.
If checked, information logs are seen.

If checked, comment logs are seen.

This button allows you to initialize the selected log type.

This field is where you search for the desired code or
keyword.

This button allows you to search for what you need.

Header of the log table

The time of each log is seen.

The category of each log is seen.

The code of each log is seen.

LOg messages are seen.

This button allows you to delete the log.

5.12 Store Module

Tapping the Store module redirects you to the Dr.Dart-Store link.

© note

At this time, the Store module can only be executed at the administrator level.

@ cCannot Access this Feature

This feature is not available in operator authority.

To access this feature, change the user authority to supervisor.
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@ Dr.Dart-Platform = o b4
£ Manual Manual Standby robot-param-01 va 52203369 Tool Backdrive & Recovery  PM05:40
& Home x (@ Store X
Dr.Dart-Store

a (1
THE END-OF-ARM-ECOSYSTEM
- o KNOW- ——
iIscover
HOW

User Module

i FACTORY
@ Task Editor
IE Device

2% User Command
o Jog

bl Dashboard

7 Etc

Framework Module
5 Communication
& Control Trending 9 AT

& Etc
CodeEditor

DoosanRobotics

DevTool
Dart Package DoosanRobotic:
% Dart Package

Free Free

User Component

¥] User Component

e 7 CodeEditor DevTool

m Doosankobatics 0| P
" Free Free
L) Login

- DIOGripper

@ FAQs

OnRobot 3FG15

i
4

G sevo @D ® super;.wr + | @Manua A 3) Real & > B sped 100%
Menu Items
Item Description

1 Search This field is where you search for any module.

2 Menu Bar The categorization is based on the features of the module.

3 Trending This is the Home screen, where the currently popular
modules are seen.

4 FAQs This is where you can find the frequently asked questions
regarding the Store.

5 Account This is your account, which you can tap to manage your

account settings and upload/download modules.
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In the existing legacy Dart-Platform, communication modules were installed as standard, but in the
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current Dr.Dart-Platform 3, there are communication modules that must be downloaded through the

Store

separately from the basic modules.

EET servoofi robot-param-01

®| & 3res4BRY

& Home % (@ Store X

Dr.Dart-Store

Q

@ Discover ( ],l ) gbrobotics

User Module

Explore Device Module

qbGrippers

Free

#° Process
@ Task Editor

5 Device TCPClient
TCP DoosanRobotics
2 User Command CLIENT
2 Moy Free
lul Dashboard
U Etc
Profinet
Framework Module
DoosanRobotics
= Communication ERUEINET
« Control ree
7 Etc
Dart Package ModbusRTU
%) Dart Package MODBUS DoosanRobotics
User Component R Free
[#] User Component
D FAQs AR o<

G

S

servo ® Supervisor 3 Auto p 0 @ @

TCPServer
TCP DoosanRobotics

SERVER

Free

Serial
Serial DoosanRobatics

Free

ModbusTCP

LS DoosanRobatics

TCP

Free

= Tool /* Backdrive & Recovery  PM05:57

jal

B MatchComfortApp

ZimmerGroup
Free

FtharnatTP

4 Real

The list below is modules that are installed as standard in Dr.Dart-Platform3.

+ TCPModbusSlave
+ ModbusMaster

+ Serial

« TCP

« AdmittanceControl
+ ImpedanceControl

You can download the modules below from the User Module > Device section of the Store.

Focas Master

Digital IO TEST

ModbusTCP Master
ModbusRTU Master

TCP Client

TCP Server

Serial

IndustrialEthernet GPR Test
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5.12.1 Activate or deactivate modules

After purchasing a paid module through Dr. Dart-Store, it must go through an activation process when
executing the module.

In the case of a paid module, it cannot be executed in the inactive state, and when the module is deleted or
refunded, the module must be in the inactive state.

Activation
When online:
If you are logged in to Dr. Dart-Store, it will be automatically activated if the paid module information you are

trying to run matches the store login ID. If you are not logged in to the store or if your credentials do not match,
a log-in pop-up will occur.

© DrDant-Platform - o X
File Edit View Window Help

Servo Off ® Supervisor v robot-param-01 ‘a S2D4AFSE ool | PM 0224
@ Settings X | © Home X

)

=3 @ Activate Module x (W]
0 To activate 'Wtility' module, enter your Dr.Dart-Store account.

ote Contral Store
Uity

Rem

3

ID/Email
Password
Invalid 10,

e D

> 0O0DBEEOG06 -® @ @D b s . 8

You can also activate it from the Installed Module List menu of the Setting module using the option button of
the module you want to activate.
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@ Dr.Dart-Platiorm . a x

File Edit View

ndow Help
Servo Off robot-param-01 Y COEBBTID @ Tool | |/ Backdrive & Recovery | AM 09:01
@ settings x

4 System Settings @ Data Management > Installed Module List

System Information

20 Modules  All Type ‘ All Status v Q Searc Install from File
Language & Format

Password Module Name Module Ver. SDK Ver. Installed Date  t  Activation
B Modbushastar idefanl 108 1 2024.04.01

Safety Password -

e . O serial (de @ Deactivate Module X ST
etwart To deactivate ‘skskskskskskksksk2222' module, enter your Dr.Dart-Store

Controller & O TCPdet  seeount 2024.04.01

1DE Connection @ Admitan  10/Emad 20240401
+ Robot Settings @ impedar el 20240401

Robot Information @ MyModu password 2024.04.02

Idle Servo OFf Robot P2 =0 s 2024.04.03
°) Data Management B Remote | The entered account and module purchase account information do not 2024.04.03

match

Installed Module List B Taskedite - 2024.04.03

Export Log @ store 2024.04.03

Export &ImportData @ @ settings 204 2 2024.04.03

Factory Reset & @ Jog Plus 1613 i 2024.04.03
1) General # Backdrive&Recovery 1.1.4 1 2024.04.03

Terms & Policy @ userCommand1 000 2 2024.04.03

B skskskskskskksksk2222 0.0.0 2 2024.04.03 . .

®  servo ® Supenvisor B Aute Real @ » B

When offline:

It can be activated using the option button of the module you want to activate from the Installed Module List
menu of the Setting module.

A module activation code must be issued and authenticated online through Dr. Dart-Store.

= oA AEEE HE AN x @

x B v - B X

“ C & teststore drdartio/my-page

Activate on Contraller

“3304RHC4A3" Controller
IMRHCAAT

Request Code 47456744704466357 569657731 546745
62635240386830464774 7750625635306
6734l 13243666 34658347 3562051
£072654047455335706076637
4b57556a536034352161 4044506335624
Bo604475596064524e
44173726735793237
65524946265 596338406 6606484854
S741477248603568593442b 306040553
57053673434

Enter the request code generated
by the module of Droart
Flatform.

Baste Import
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Deactivation
When online:

You can deactivate it using the option button of the module you want to deactivate in the Installed Module List
menu of the Setting module.

The paid module information that you want to deactivate and the store login ID must match when this
operation is executed. If you are not logged in to the store or if your credentials do not match, a login pop-up
will occur.

© Dr.Dart-Platform = =] x

sile fiew Window Help

CITE sevoor e |  evaces I = s Mo
@ setings %

Data Management > Installed Module List

18 Modules = All Type ¢ All Status ¢ Install from File

System Information

Language & Format

Password -
Module Name Module Ver. SDK Ver. Installed Date +  Activation
Safety Password &
B Admistansnantmal tratsin 1na . 2023.09.14
W Network
B mpe @ Deactivate Module * E——
Controller o To deactivate ‘Module Name' module, enter your Dr.Dart-Store account.
@ Tceq . 2023.09.27
IDE Connection D/Email
B robo 2023.10.04
Robot Settings
i Rem 2023.10.04
Robot Information 8 rem - 3
Task ) 10.04
Idle Servo Off @ Taske 2023.10.0
SEatk 2023.10.04

Friction Calibration &

Z* Robot Update § Logs Cancel 2023.10.04

Update & Store rur z 2023.10.04
Data Management Settings 107 2 2023.10.04
Installed Module List Jog Plus 140 1 2023.10.04
Factory Reset i # Backdrive&Recovery 1.06 1 2023.10.04
) General 1B 3D Simulator 1.0.6 2 2023.10.04
Terms & Policy = B8 uiiliey 0.216 2 2023.10.06 ™ -
cBEE6 6 - [~ [ B
When offline:

You can deactivate it using the option button of the module you want to deactivate in the Installed Module List
menu of the Setting module.

When a module deactivation code is issued, the module is immediately deactivated.

-359- User manual(V3.3.0)



PART 4. Overview of User Manual

@ Dr.Dart-Platform - [m] X
File Edit View Window Help
@ Auto Servo Off robot-param-01 % COE8B7OD 3 Tool * Backdrive & Recovery  AM 08:56

Settings X

@ System Settings

7 Data Management > Installed Module List

System Information

o Rmdiian | At P . r——
Language & Format

Deactivation Complete

Password Date +  Activation
p | 'skskskskskskksksk2222' module has been deactivated in Dr.Dart-Platform. n
Safety Password -
| Check the generated deactivation code below. n
Network
Controll ! ivati Al
R = Deactivation Code 6d4f4¢6b593631604e624366526930776b5a44537770
32307535 723 0624477356a49684d n
IDE Connection ! To finish the deactivation process, enter the 7432307535682b337236306b4e624477356a49684d6
§ ) 3594a376e335464616150697565544b337059457425
|  deactivation code in the [DrDart-Store > My 2 24 i n
Robot Settings Ne izt ot o 55a77656e4¢21324c4b6c63582151795431736a6€376
| Module > Manage Cantroliér Connection] C6952602b552b424238755756564672206273613176 3
eoticeinfarmadon PopUR 666a713362476244676770763277366¢6d4b364a786
966356a755267445263506c5a6a6438414433773d3d
Idle Servo OFf P A 663568755267445263506c56a6438414433773d3d 3
7l Data Management | 3
Installed Module List | 3
Expoert Log | 3
Export &ImportData & I 3
Factory Reset & | 3
) General # Backdrive&Recovery 114 1 2024.04.03
Terms & Policy @ UserCommandt 000 = R
@ 'skskskskskskksksk2222' module has been deactivated x
B skskskskskskksksk2222 0.00 =
@ servo ® Supervisor B rute O E @ J Real (=) » [

You must copy the corresponding deactivation code and switch it from online to deactivated on the Store via
Dr. Dart-Store.

Deartivate on Contrelier

“DR. Contrelles0t” Cantrodler
3ID4RHEAS
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5.13 Settings Module

@ Dr.Dart-Platform = o %

Auto Standby robot-param-01 % 52203369 Tool “ Backdrive & Recovery  AM 09:36

Home x [@ Settings x

7 System Settings £ System Settings > System Information
System Information
Language & Format

Dr.Dart-Platform

Password

Safety Password e =

# Network

Platform Version 3.2.0

Controller &
Platform SDK Version 2
IDE Connection
Robot Settings
Robot Information
Idle Servo Off
Data Management
Installed Module List
Export Log
Export & ImportData &
Factory Reset -
i) General

Terms & Policy

® sevo @D @ supenisor B Auto O a @ 3 ~  Real (=] P B speed 100%

Menu Description

Item Description

1 List This section shows the entire menu list of System
Settings.

2 Current location The currently selected menu is displayed in blue.
3 Lock This function requires an administrator password.

5.13.1 Setting language in system settings.

To set the Ul language of the operation program, follow these steps:

1. Tap the Settings Module button on the main menu, and under System Settings, select Language &
Format.
2. Select the language to set from the language list and tap the Save button.
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@ Dr.Dart-Platform
Auto Standby robot-param-01
o Home X Settings X
& System Settings i System Settings » Language & Format
System Information
Language
Language & Format
English
£ Password
Safety Password a ] =9
@ Network Nederlands
Controller & ‘
Italiano
IDE Connection
) ) GRS
< Robot Settings
Robot Information Deutsch
Idle Servo Off Frangais
(2] Data Management
Espariol
Installed Module List
B#E
Export Log
Export &ImportData @  cestina
Factory Reset - Magyar nyelvy
@ General
. Jezyk Polski
Terms & Policy
@ servo ‘D ® Supervisar  ~  [E) Auto ~ C]

¢a 52203369

o~

Real

! Tool

= o =

/% Backdrive & Recovery  AM 09:40

Save

> B  Speed 100%

5.13.2 Setting and disabling Password Lock.

MANDATORY EASY 1MIN

o Home x (@ sewings X

& Password > Safety Password

@ i P
B Systam Syltings Change the safety password.

Language & Format

New password
£ Password "
Enter new password
Safety Password a
Enter & password of 4-12 characiers consisting of english upper/iower case, and special characters,
i Network -
Verity New Password
Controller )

Er

new password
IDE Connection

& Robot Settings

password Lock (D)

Robot Information

Idle Servo OFf
£ Robot Update
Update -
[ Data Management
Installed Mcdule List

Factory Reset -

e @D 2 O
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When changing various settings after robot installation, the process can be troublesome as the system
constantly requests the password to be entered.

In this case, enter the password in Setting > Safety Password. If the system requests the password when the
password is not changed, enter the following password.

« admin

Touch the Password Lock toggle switch to disable the Password Lock function. Then all password lock functions
will be disabled until the controller is rebooted.

Password Lock

Caution

+ Once the administrator finishes setting up the system, the password lock function must be
enabled again before the user starts operating the system.

Password Lock ()

5.13.3 Making Settings in Network Section

The Network section is where you can make settings related to the connection between the controller and the
IDE.

When configuring the controller, you can select either a static address or DHCP.
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@ Dr.Dart-Platform - o X

@ Auto Auto Standby robot-param-01

a 52203369 @& Toal J* Backdrive & Recovery  AM 09:43

6 Home X Settings X

& System Settings & Network > Controller
System Information
° Static Address DHCP
Language & Format
£ Password IP Address
Safety Password ]
@ Network

Subnet Mask
Controller &

IDE Connection

B

Robot Settings Default Gateway
Robot Information
Idle Servo Off

Preferred DNS Server
(£ Data Management
Installed Module List
Export Log Alternative DNS Server

Export & Import Data &

Factory Reset &
4\ 1f the connection of the LAN port is not

) General

Terms & Policy

O sevo @D @ supeniser  ~ @auo a @ @ .

Save

A Real (C] > B Speed 100%

In the IDE Connection item, you can select an IP to connect to Dr. Dart-IDE.

You can select a connectable IP from the list or enter a direct IP.
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= Manual Manual Ready robat-param-011* v | |da FFFFFFOO |3 Tool | (& Backdrive & Recovery | PM 02:10
o Home x @ Store x | @ JogPlus x | @ Setting x (@ Palletizer » X hl I ‘___
Q Search @ Network > IDE Connection
& System Settings g
)= 9 To connect to Dr.Dart IDE for module test build, select or enter Docker IP address. (7)
System Information
o Run Docker {Dr.Dart-Services) to select the Docker IP.
Language & Format @ Select or enter the Docker IP below to connect with DrOart-IDE.
© Select the DrDart-Platform IP to connect to in DrDart-IDE. (hitps-/ide.drdart
& Password
Safety Password &
. © select 1p from List l¢]
@ Network
Controller - No Docker IP
IDE Connection 1 123.123.123.45
< Robot Settings 2 111.222.333.99
Robot Information 3 111.222.333.77
Idle Servo Off 4 123.123.123.98
Friction Calibration -

Misalignment Correction
Enter IP Manually

<* Robot Update
Update &
System Restore -

(=] Data Management

Installed Module List

O servo ® Operator ~ Aum ~ L" . ~ | Real @ > Speed 100 %

0 » To save the settings, the Save button at the bottom must be pressed.
+ If you are using industrial communications, use Static Address.
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5.13.4 Setting the Robot

Setting the Robot Information

@ Dr.Dart-Platform 1 o %
Auto Standby robot-param-01 da 352203369 & Tool &% Backdrive & Recovery  AM 09:43

@ Home x [@ Settings x

: System Settings & Robot Settings * Robot Information

Systern Infarmation

o Controller Serial number 9
Language & Format ( KCGO04

Copy
3 Password
9 Robot Serial Number
Safety Password - OO0 NG Copy
i Network
Robot Model
Controller -o o

IDE Connection
i Robot Settings
Robot Information
Idle Servo Off
Data Management
Installed Module List
Export Log
Export & Import Data &

Factory Reset &

General

Terms & Policy

®  Servo c @ Supervisor B sue ﬁ] EJ - Real (] > B Speed 100%

Menu Items

Item Description

1 Controller Serial Number This is where the serial number of the controller
is seen.

2 Copy Controller Serial Number This button allows you to copy the serial
number.

3 Robot Serial Number This is where the serial number of the robot is
seen.

4 Robot Model This is where the robot model name is seen.
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Robot Idle Servo Off

If the robot is idle for a certain amount of time, the robot is automatically set to the Safety Off state. The default
value is 5 minutes, but the time can be changed to a time the user prefers.

@ Or.Dant-Platform - O *
Auto Standby robot-param-01 da 52203369 Toal Backdrive & Recovery ~ AM 09:45
o Home x (@ Settings X

System Settings & Robot Settings » Idle Servo Off

System Information
Enabling this option will automatically turn the robot status to ‘Serve Off* after a preset amount of time.

Language & Format o
Idle Servo OFf
Password 9
min
Safety Password ]
) Network
Controller ]

IDE Connection

< Robot Settings
Robot Information
Idle Servo Off
Data Management
Installed Module List
Export Log

Export & Import Data &

Factory Reset -
i) General
Terms & Policy q’i
Save ‘
M sevo @D @ supenisor @ Auto O J) \  Real @ P B Speed 100%
Item Description
1 Enable Idle Servo Off This button allows you to enable idle servo off.
2 Servo Off Setting This field is where you set the idle servo off in
minutes.
3 Save This button allows you to save the changed
settings.

5.13.5 Robot update

Updating and managing the Robot.

After entering the Safety Password, you can select the desired update file from the Update section, on your PC
to initiate the update.
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@ Dr.Dart-Platform = ] x

= vonual IR vohot-param-01 .| da 638DIGFC % Tool /% Backdrive & Recovery  AM 11:32
& Home x Settings X
% System Settings <* Robot Update » Update

System Information
Current Version Info

Language & Format

Application System os
& Password GV03020000_20240205_189 GS503020000_20231128_81 GKO3020000_20231130_1
satety Passwors e Inverter Safety Platfarm
M Network GA33020000 GD33020000 GFO3020000
Controller -

o To download or update by Dr.Dart-OTA, the controller must be connected to a network.
IDE Connection 2
Update

< Robot Settings
g Download update file from Dr.Dart-OTA automatically. ()

Robot Information
: Metwork Disconnected (Offline)

Idle Servo Off
Download File (DR.Dart-OTA)
* Robot Update

Update -

Systern Restore &

Data Management Upload File Manually

Installed Module List Search File
Export Log

Export & Import

Data

-

) servo ® Supervisor B Manual C‘ _J

Menu Layout

Item Description

1 Current Version Info Displays the current application/system/0S
version information.

2 Update You can download update files automatically or
manually.

0 Note

For JTS models, the JTS information is also displayed.

Current Version Info

Application System o5
GV02020200_20240701_16 | | GS03020100_20240425 129 | | GKO30Z0000_20231130.1
Inverter Safety Hatform Flange Joant Torgue Sensor
GAZI0Z0000 GD33020200 GFO3020200 GCO010000 5210616

Show Joint Version -

System restore
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After entering the Safety Password, you can restore by selecting the desired restoration version from the

restoration list.

@ Dr.Dart-Platform

! Systemn Settings
System Information
Language & Format

% Password
Safety Password

@ Network
Controller
IDE Connection

& Rebot Settings
Robot Information
Idle Servo Off
Friction Calibration

Z* Robot Update
Update
System Restore

Data Management

Export Log
Export & Import

() Sservo

Hlw 74

Installed Module List

a Home x (@ Settings

- [m] X
robot-param-01 ® |~ | & ccopscsF B Tool > Backdrive & Recovery  PM 04:35
x
< Robot Update > System Restore
Current Version Info
Application Version
GV03020000_20240202_181
-
System restore will reverse the robot to a selected restore point. Export important data before proceeding with the system restoration.
a a’
Backup Date Application Ver.
20231214 GV03020000_20231206_116
"
&
-
@ Supenvisor B3 Manual A £'. J @ "M ":'.‘.I..I & Real ‘) @ > B s 00 %
P
Item Description

Current Version Info

Backup List

Restore

5.13.6 Managing Data

List of installed modules

Shows current application/system/OS version
information.

It shows a list of restore versions that can be backed
up. Items on the list are created when updated using
the update function.

When you select the restore version list, the restore
button becomes activated.

This menu is where you can view and manage the installed modules.
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0 Home X
System Settings
System Information
Language & Format

Password

Settings

robot-param-01

x

& Data Management > Installed Module List
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= o ®

Ja 52203369 2 Tool Backdrive & Recovery  AM 09:49

All Status

iITMndules All Type

Install from File

9 Module Name

0 Module Ver. 6 SDK Ver. @ Installed Date +  Activation o Z
2

Safety Password @ Home 1.2.3 2024.02.02
o Network B} Remote Control 1.25 2 2024.02.02
Controller Status 1.7.4 1 2024.02.02
IDE Connection 4 Logs 1.7.3 1 2024.02.02
Robot Settings Store 1.21 2 2024.02.02
Robot Information Settings 200 2 2024.02.02 e
Idle Servo OFf @ Jog Plus 1.6.10 1 2024.02.02
Data Management » Backdrive&Recovery 112 1 2024.02.02
Installed Module List @ 30 simulator 2.00 2 2024.02.02
Export Log B TcPModbussSlave (default) 1.06 1 2024.02.02
Export & Import Data B ModbusMaster (default) 1.05 1 2024.02.02
Factory Reset Serial (default) 1.05 1 2024.02.02
0 General B TCP (default) 1.06 1 2024.02.02
Teames & Policy Robot Parameter 202 2 2024.02.13
@ sevo @D @ supenisor B suto O J) Real @ P B Speed 100%
Menu ltems
Item Description
Category On the module list, you can select the type of module
or status category you want to view, as well as search
for them.
Install from File This button allows you to add your files to install the
module.
Module Name The names of the installed modules are seen.
Module Ver. The versions of the installed modules are seen.
SDK Ver. The SDK versions of the installed modules are seen.
Installed Date The dates each module was installed are seen.
Activation Whether each is enabled is seen.
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Item Description

8 3 dot button Ifitis enabled, 3 dots are seen, and tapping the 3 dots
brings up the menu below.

Deactivate

Delete

« Deactivate: Disables the enabled module.
+ Delete: Deletes the enabled module.

Export log

In this menu, you can export Dr.Dart-Platform, Controller, OTA, and OS logs.

© DrDart-Platform = o %

= Manual TR robot-param-01 v da 52203369 % Tool /% Backdrive & Recovery  AM 11:43
& Home x Settings X

& System Settings :| Data Management > Export Log

System Information
Export Log
Language & Format
(i I might take more than a few minutes to export.
& Password

Safety Password a o)ate =1 2024.02.10 ~ 2024.02.16

#:Networic 9 Dr.Dart-Platform Log
Controller & Contain messages of the Dr.Dart-Platform.
IDE Connection Controller Log

& Robot Settings Contain messages of the controller board.

OTA Log
Contain messages of the OTA agent.

Robot Information
Idle Servo Off

Data Management @ The following log file contain logs from the first boot up to the present.

Installed Module List 05 Log
Contain messages of the operating system.

Export Log

Export & Import Data &
Factory Reset -

General

) servo ® Supervisor B Manual c] _g - Real & [ 3 W Speed 00 9%

Menu item
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item

Select log period

Select log type

Export log button

Export & Import Data

PART 4. Overview of User Manual

explanation

You can select the period of logs to be exported.

Check the objects you want to export.

Activated when there is more than one selected
log.

This menu allows you to export and import data from your Dart-platform.

@

a Home X

Dr.Dart-Platform

servo Off
@ Settings

& System Settings

System Information

Language & Format

3 Password

Safety Password

) Network

Controller

IDE Connection

i Robot Settings

Robot Information
Idle Servo Off

Data Management
Installed Module List
Export Log

Export & Import Data

Factory Reset

x

- o X

robot-param-01 fa 52203369 3 Tool 4% Backdrive & Recavery  AM 11:42

Data Management > Export & Import Data

o © export Data

© Essential modules are included in the system database, and cannot be exported

individually.

enata to Export

Entire Data

System Database

o Essential modules include [Robot Parameter / Home / Store / Log / Status /

Remote Control / Task Editor / Settings / 3D Simulator / Serial / TCP / Modbus)

modules.

9 Import Data

Module Database

Jog Plus

@ Files that contain system database can only be imported in an environment where
the SDK version and robot model are the same as the file.

ﬂ When files that contain system database is imported, the system must be
restarted to apply the changes.

i) General
Terms & Policy
M sevo ® Supervisor B Mznual O J A Real ® » B Soeed  100%
Menu item
Item Explanation
Export Data After selecting the corresponding radio button, the
export button will be activated when you select the data
to export on the right.
Import Data When you select the corresponding radio button, the

Import button becomes activated.
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m Explanation

3 Data to Export You can select the data to export.

@ DrDart-Platform

-

a Home x | (@ Settings x

€ System Settings E

System Information

Language & Format
5 Password

Safety Password -
@ Network

Controller &

IDE Connection

.

Robot Settings

Robot Information

Idle Servo Off

=l Data Management
Installed Module List
Export Log
Export & Import Data &
Factory Reset -

() General

Terms & Policy

M servo ® Supervisor

robot-param-01 ~ &a F6CB6310 i Tool

] Data Management > Export & Import Data

Export Data Export Data to Export

0 Essential modules are included in the system database, and cannot be exported
individually.

@ Essential modules include [Robot Parameter / Home / Store / Log / Status /
Remote Control / Task Editor / Settings / 3D Simulator / Serial / TCP / Modbus]
modules.

Jog Plus
o ImpertDaty

0 Files that contain system database can only be imported in an environment where

the SDK version and robot model are the same as the file.
@ when files that contain system database is imported, the system must be

restarted to apply the changes.

= 3

SIL R & o

- a x

/* Backdrive & Recovery  PM 04:11

100 %

When the Import radio button is selected, the data selection screen on the right is disabled.
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Factory Reset

@ Dr.Dart-Platform 1 o %
Manual Standby robot-param-01 da 352203369 & Tool &% Backdrive & Recovery  AM 09:58

@ Home x [@ Settings x

System Settings Data Management > Factory Reset
Systern Infarmation
To erase all data from memory, click the ‘Reset’ button below.

Language & Format
@ Erased data include the following.

> Password + LogFiles
= Downloaded Modules (both free and paid modules)
Safety Password - « User Setting and Data
i Network
Reset
Controller &

IDE Connection

 Robot Settings To erase the platform log files, click the ‘Clear’ button below.

Robot Information @ Only DrDart-Platform Log files are erased{Error dump, OS/Controller/OTA/Safety logs are not included).

Idle Servo Off

Data Management

Installed Module List

Export Log

Export & Import Data &

Factory Reset a
i) General

Terms & Policy

O sevo @D @ supenvisor B Manual O = ~  Real @ » Speed 100 %

The Factory Reset function can be used to delete all user data and logs saved on the robot. Once the factory
reset is in progress, the database, log files, Workcell Items and task files are deleted.

1. Tap the Settings Module button on the main menu and select Factory Reset.
2. Todelete all data, tap the Reset button. To selectively delete log files, tap the Clear button.
3. Once the factory reset is complete, a restart of the system is required.

5.13.7 Changing Safety Password

You can change your safety password to a new one.

This function is only available unless a Safety Password is set.
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= Manual Servo Oft robot-param-01 e #a C9E8B79D 3 Tool /% Backdrive & Recovery  AM 10:42

o Home x (@ Settings x

& System Settings & Password > Safety Password

System Information
@ Safety Password
Language & Format
The Safety Password is managed separately from the Supervisor Password.

) Password
Safety Password -
Change the Safety Password.
Supervisor Password Enter a password of 4-12 characters consisting of english upper/lower case, numbers, and special characters.
 Network
New password
Controller i

E Enter new password &
IDE Connection

« Robot Settings Verify New Password

Enter new password &
Robot Information ' W passy ™
Idle Servo Off

- Data Management

Password Lock Q

When unlocking the password, you can use it without entering the Safety Password, but you must be careful.

Installed Module List
Export Log

Export & Import

Data
Factory Reset 1
i) General Save
-8 Pl o
™ servo ® supervisor  ~ [ Manual n ~  Real ® » W Speed 100%

5.13.8 Changing Supervisor Password

You can manage the supervisor password used when changing from Operator level to Supervisor level.
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O Home X
i System Settings
System Information
Language & Format
£ Password
Safety Password &
Supervisor Password
 Network
Controller
IDE Connection
< Robot Settings
Robot Information
Idle Servo Off
| Data Management
Installed Module List
Export Log

Export & Import
Data

Factory Reset 1
i) General

Foemem 8 Aol

O

Servo

Settings

x

Dr.Dart-Platform

robot-param-01 #a C9E8B79D

£ Password > Supervisor Password

® Supervisor

@ Supervisor Password

The Supervisor Password is managed separately from the Safety Password.
The Supervisor can access all menus, but menus that require security management may require a separate the Safety Password

Change the Supervisor Password.

Enter a password of 4-12 characters consisting of english upper/lower case, numbers, and special characters
New password
new password o

Verify New Password

B manual Real

0 80B0RE6B

o The default supervisor password is admin.

5.14 Jog Plus Module

The user can select a manual movement method from the Jog tab.

PART 4. Overview of User Manual

5 Tool /% Backdrive & Recovery ~ AM 10:59

®

« Jog: It moves the robot joint or TCP to the joint axis or coordinate axis the user selected
+ Move: It moves the robot joint or TCP to the target point the user entered

Robot movement consists of two types.

1. Joint Motion: It moves each joint linearly with a rotating motion
2. Task Motion: It moves the end linearly to the target point

The following is the method how to move the robot using joint motion from the jog screen:
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0 S 3rd axis (J3)

4th axis (J4) -
7

)
\.
5th axis (JS)&
f (*l; )
) ! ¥ Ll
< ___ >
2nd axis (J2)

6th axis (J6) [ “)Q
N—

(+) ()
1st axis (J1)

1. Select the Joint tab.
2. Select the axis to move. For example, You can select J1.

PART 4. Overview of User Manual

3. Press the +/- button to move the robot. The robot moves while the +/- button is pressed, and the current

location is displayed on the screen in real-time.

The following is the method how to move the robot using task motion on the jog screen:

1. Select the base coordinates. The robot can be moved according to the BASE coordinates or the TOOL

coordinates.

2. Select the direction to move. For example, X-axis can be selected.

3. Pressthe +/- button to move the robot. The robot moves while the +/- button is pressed, and the current

location is displayed on the screen in real-time.
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For more information about jog movement, move and align, refer to Jog Screen(p. 382), and Move
Panel(p. 387) respectively.

0 Note

+ If the toggle switch of the actual mode on the top left of the Jog screen is turned off, the robot
moves only on the virtual screen on the left of the Jog screen. The actual robot moves if the
actual mode toggle switch is turned on.

With the Jog Plus module, the user can explore the entire work space in manual mode or set the Operation
Space as the robot operation space. The movement angle of each axis can be limited according to the selected
operation space and joint angle limit of the safety setting.

To use the Jog Plus function, tap the Jog Plus Module on the main menu.

+ The Jog function cannot be used during Servo Off.

« Therobot is operated manually in the Jog Plus screen, so the robot only moves when the Jog button is
pressed.

« Itis possible to move the robot based on the current position on the Jog Plus tab screen.

« The robot can be moved by configuring the target angle/coordinates on the Move tab screen.

« Itis possible to configure the reference coordinates on the Jog Plus tab screen and Move tab screen as a
joint or task.

0 Note

« If the robot cannot be navigated due to being located in a space other than the operation
space of the Jog Plus mode, set the robot operation space to “None”to allow the robot to be
navigated.

0 Note

This module is not available in Auto mode. Tapping the toggle button in the bottom right makes it
available in Manual mode.

@ cCannot Access this Feature X
This feature is not available in auto mode.

To access this feature, change the robot status to manual mode.

Close Module
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Using Job Plus (Jog+) allows you to use the jog feature simultaneously while performing different work. This

can be utilized when manual control is required to move the robot to the target point during teaching.

@ Dr.Dart-Platform - [a] *
Bl oo rabot-param-01 ¢a 52203369 Tool Backdrive & Recavery — AM 11:44
o Home x (@ JogPlus x

Jog Move Align
i Right Hand Left Hand Both Hands |
eto\hszan 75.00 %
+
o eFurce Base X 0.00N Y O0.00N Z 000N
4’- |(CD ; Reference Coordinates | o Tool
g \7 ‘*’ @ i 0.00 X 0.000 m
| o-a 2 0.00 ¥ 34.500 m
-]
" 13 0.00 z 1452500 m
S — Ja 0.00 RZ 0.00
5
X 15 0.00 RY 0.00
RN
16 0.00 RX 0.00
Front Right Left Rear Top | Copy Joint Pose I Copy Task Position
se Increment -9 @ @
ngle Increment ‘osition Increment L
= @ P

Jog Menu Layout

Item
1 Select panel type
2 3D simulation
3 Simulator Alignment
4 Use Increment
5 Angle Increment
6 Position Increment
7 Collision

Description

You can choose the location of the move button.

This is the 3D viewer, where you can see how the robot
looks.

You can utilize this section to steer the simulator.

This button allows you to enable angle or position
increments.

This section is where the angle increment on the selected
axis is set.

This section is where the position increment on the
selected axis is set.

This field is where you set the Robot Collision.
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11

12

13

14

15

Move

Item

Force Monitoring

Select reference coordinate system

Joint panel

Task panel

Copy Pose J button

Copy Pose X button

Move - Button

Move + Button

PART 4. Overview of User Manual

Description

This section is where you set the forces in the X, Y, and Z
axes based on Base, Tool, World, Reference and among
others.

Select a reference coordinate system to display or jog the
task coordinates in Figure 11. It can be Base, World, or User
coordinates.

You can select the joint axis to jog.

You can select the task axis to jog.

This button allows you to copy Pose J.

This button allows you to copy Pose X.

You can have the robot move in the - direction based on
each axis. At this time, you can figure out the direction of
the - and + on the 3D simulation on the left-hand side.

You can have the robot move in the + direction based on
each axis. At this time, you can figure out the direction of
the - and + on the 3D simulation on the left-hand side.
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@ Dr.Dart-Platform - (] %
BEEER oo robot-param-01 G 52203369 Tool Backdrive & Recovery  AM 11:47
o Home x (@ JogPlus x
Jog Move Align
Collision 75.00 %
+
_ Farce Base X 000N Y 000N Z 000N

-
[
|(€D: @ Reference Coordinates @ o Tool

* n 0.00 0.000 X 0.000 m 0.000 mn
o-0 12 0.00 0.000 ! 34.500 m 0.000 mn
oo
3 0.00 0.000 z 1452.500 mw 0.000 mn
14 0.00 0.00 RZ 0.00 0.00
e
J5 0.00 0.00 RY 0.00 0.00
- — ~ 16 0.00 0.00 RX 0.00 0.00
: & 0
d X m Paste Joint Pose ® Paste Task Position
# R 21 @
/ N N
i \
Front Right Left Rear Top

O servo ® Supervisor B Menual O g d @ J Real @ »

Move Menu Layout

Item Description
1 ReferenceCo  Select the reference coordinate system to be used for the task coordinates in Figure 18.
6 ordinates You can choose Base, World, or User coordinates.

1 JointPosture  Displays the current robot posture and the target joint posture.

1 Task Posture Displays the current robot posture and the target task posture that fit the selected
8 reference coordinate system.

1 Paste Joint Paste the posture value copied to the clipboard into the joint posture panel.
9 Posture

2 PasteTask Paste the posture value copied to the clipboard into the task posture panel.
0 Posture

2 Joint Move This button causes the robot to move to the target joint posture.

1 button
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Item Description
2 Task Move This button causes the robot to move to the target task posture.
2 button

5.14.1 Jog Screen

@ Dr.Dart-Platform i o %
Servo Off robot-param-01 Ja 52203369 Tool Backdrive & Recovery  AM 11:44

o Home X @ JogPlus %

log Move Align

i' Right Hand ‘ Left Hand Both Hands |

Collision 75.00 %
= eForce Base X 0.00N Y 000N Z 000N
*‘L‘ |((_>| 9 Reference Coordinates  Dase °Tool
9 * 1 0.00° w X 0.000 mn
7 a-=n 2 0.00° Y 34.500m
! o-o
P vlr E— 13 0.00° z 1452500 m
- - ' N ) 1 J4 0.00° RZ 0.00 *
/ | \\ 15 0.00° RY 0.00
J6 0.00 RX 0.00
? Front Right Left Rear Top ? Copy Joint Pose P Copy Task Position
se Increment n @ @
ngle Increment - ‘osition Increment — "i_
El) Servo ® Supervisor EManuai £’| E j Real @ » [ o
Jog Menu Layout
Item Description
1 Select panel type You can choose the location of the move button.
2 3D simulation This is the 3D viewer, where you can see how the robot
looks.
3 Simulator Alignment You can utilize this section to steer the simulator.
4 Use Increment This button allows you to enable angle or position
increments.
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Item

Angle Increment

Position Increment

Collision

Force Monitoring

Select reference coordinate system

Joint panel

Task panel

Copy Pose J button

Copy Pose X button

Move - Button

Move + Button
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Description

This section is where the angle increment on the selected
axis is set.

This section is where the position increment on the
selected axis is set.

This field is where you set the Robot Collision.

This section is where you set the forces in the X, Y, and Z
axes based on Base, Tool, World, Reference and among
others.

Select a reference coordinate system to display or jog the
task coordinates in Figure 11. It can be Base, World, or User
coordinates.

You can select the joint axis to jog.

You can select the task axis to jog.

This button allows you to copy Pose J.

This button allows you to copy Pose X.

You can have the robot move in the - direction based on
each axis. At this time, you can figure out the direction of
the - and + on the 3D simulation on the left-hand side.

You can have the robot move in the + direction based on
each axis. At this time, you can figure out the direction of
the - and + on the 3D simulation on the left-hand side.
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Execute based on Robot Joint

o Reference Coordinates Base v Tool

|_;1 J 0.00 ° X 0.000 m
)2 0.00 * ¥ 34.500
I3 0.00° Z 1452.500 mn
J4 0.00° RZ 0.00°
15 0.00 * RY 0.00 *
[ 0.00 ® RX 0.00 *

Copy Joint Pose _ ) Copy Task Position

= +

To adjust the angle based on the robot joint, follow these steps:

1. Select the axis (J1-J6) to adjust the angle on the Joint Panel.
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2. Pressand hold the Direction Buttons ( + and — ) to adjust the angle of the corresponding axis.

Executing based on Robot Base

o Reference Coordinates Base : Tool

To move the robot based on base coordinates, follow these steps:

1. Select the Base as a reference coordinate system.
2. Inthe task panel, select the axis (X~RX) for which you want to adjust the angle.
3. Press and hold a direction button (+,_) to move the corresponding axis.

Executing based on World Coordinates

o Reference Coordinates | World Tool

To move the robot based on World Coordinates, follow these steps:

1. Select the World as a reference coordinate system.
2. Inthe task panel, select the axis (X~RX) for which you want to adjust the angle.
3. Press and hold a direction button (+,_) to move the corresponding axis.

Executing based on Robot Tool
Reference Coordinates '\ o Tool

To move the robot based on the robot tool, follow these steps:
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1. Select the tool as a reference coordinate system.
2. Inthe task panel, select the axis (X~RX) for which you want to adjust the angle.
3. Press and hold the Direction button (+,_) to move the corresponding axis.

+Y
F 3
= | +rY

0 Note

+ Safety area does not apply in virtual mode.
+ Rx, Ry and Rz are executed according to TCP (tool center position).
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5.14.2 Move Panel

@ Dr.Dart-Platform ek (] %
[ Manual [EESERGT robot-param-01 4 52203369 Tool Backdrive & Recovery  AM 11:47
o Home X Jog Plus  x
Jog Move Align
Collision 75.00 %
+
Force Base X 000N Y 000N Z 000N

i@l g Reference Coordinates 5 @ oruol
+ ¥

0.00 0.000 X 0.000 m 0.000 mn
o-0 12 0.00 0.000 ! 34.500 m 0.000 mn
oo
3 0.00 0.000 z 1452.500 m 0.000mn
Ja 0.00 0.00 RZ 0.00 0.00
e
J5 0.00 0.00 RY 0.00 0.00
— ~ 16 0.00 0.00 RX 0.00 0.00
: & 0
d X m Paste Joint Pose ® Paste Task Position
!# R 21 @
/ ' N
/ / N
Front Right Left Rear Top

B servo ® supervisor B Manual O ‘a J Real ) »

Move Menu Layout

Item Description

1 ReferenceCo  Select the reference coordinate system to be used for the task coordinates in Figure 18.
6 ordinates You can choose Base, World, or User coordinates.

1 JointPosture  Displays the current robot posture and the target joint posture.

1 Task Posture Displays the current robot posture and the target task posture that fit the selected
8 reference coordinate system.

1 Paste Joint Paste the posture value copied to the clipboard into the joint posture panel.
9 Posture

2 PasteTask Paste the posture value copied to the clipboard into the task posture panel.
0 Posture

2 Joint Move This button causes the robot to move to the target joint posture.

1 button
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Item Description
Task Move This button causes the robot to move to the target task posture.
button

Setting Angle to Move

o Reference Coordinates Base : Tool

n 0.00 = 0.000 © X 0.000 mn 0.000
2 0.00 0.000 * Y 34.500 m 34.500 m
12 0.00 ® 0.000 F 1452.500 mn 1452.500 mn
J4 0.00 © 0.00 RZ 0.00 ¢ 0.00°
J5 0.00 0.00° RY 0.00 * 0.00 *
J6 0.00 ° 0.00 ° RX 0.00 0.00 *

@ Paste Joint Pose m Paste Task Position
¥ Move to Joint Pase ¢ Move to Task Position

To move the robot at a specific angle, follow these steps:

Hw e

Select the Move tab

Enter the target angle of the robot joint.

Enable the Real Mode.

Tap and hold the Move to Corresponding Pose button to adjust the robot joint angle.
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Setting Base Reference Coordinates to Move

o Reference Coordinates

n

J2

JE

J4

J ]

16

0.00 ®
0.00°
0.00 °
0.00 *
0.00 *
0.00 °

®m Paste Joint Pose

¥ Move to Joint Pose

0.000 =

0.000 =

0.000 *

0.00 °

0.00 °

0.00 °

To move the robot based on its base coordinates:

RZ

RY
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Tool

0.000 m

34.500 mn

1452.500 m

0.00°

0.00 *

0.00 *

0.000 nn

34.500 m

1452.500 mn

0.00 *

0.00 *

0.00 *

B Paste Task Position

¥ Move to Task Position

1. Select the Move tab and then select the Reference Coordinate item.

2. Select the display coordinate as the base.

3. Tap and hold the button to move to the corresponding task position to move to the set coordinates.
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Setting World Coordinates Reference Coordinates to move

To

Hw

o Reference Coordinates [Wmild . Tool
n 0.00 ® 0.000 © X 0.000 m 0.000 mn
2 0.00 ¢ 0.000 © Y 34,500 mn 34500 mn
13 0.00° 0.000 - z 1452.500 m 1452.500 m
J4 0.00° 0.00° RZ 0.00 * 0.00®
J5 0.00 * 0.00 * RY 0.00 * 0.00 *
J& g.00" 0.00° RX 0.00 0.00 *
(m Paste |oint Pose m Paste Task Position
¢ Move to Joint Pose ¢ Move to Task Position
move the robot based on World Coordinates, follow these steps:

Select the Move tab and Reference Coordinates.

Select World as the display coordinates and select the World tab.

Configure the pose to move with reference to the World Coordinates.

Tap and hold the Move to Corresponding Pose button to go to the set coordinates.
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Setting Coordinates to Move Based on the Tool

Display Coordinates Base

To move the robot based on the tool coordinates, follow these steps:

Hw e

Joint

J1

|2

|3

|4

|5

&

Select the Move tab and select the Task tab.
Select the Tool tab.

Base

0.0

0.0

0.0

0.0

0.0

0.0
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Tool

Task

R

Ry

Rz

Configure the pose to move with reference to the tool.

i..l.J

I P

0.0

0.0

Tap and hold the Move to Corresponding Pose button to go to the set coordinates.
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5.14.3 Align Panel

@ Dr.Dart-Platform

== o x
Manual Standby rabot-param-01 - da 52203369 Tool [ Backdrive & Recovery  AM 11:49

a Home x (@ JogPlus X

Jog Mave Align

3 Point Vector Alignment (7)

+ § 4
omordmates | Base . |
Tool Axis eTargel Direction
[+5 O Y z © Forward Reverse
* Point 1 ¥ MoveTo | | D

X 0.000m ¥ 0.000 m z 0.000 m

i Point 2 [ORCLLIER L MoveTo D
e - u S — X 0.000m Y 0.000m 2 0.000m

" ' 2 — i \ ' | point3 ® Get Pose [JIEEEVIES CHEN)
g 7 5 Y B X 0.000e Y 0000m 7 0.000
/ \ \ Giarget Point Alignment (7)

o

Point 4 ® Get Pose
Front Right Left Rear Top
A b & 0.000 m= Y 00 z ( m
noooe J2 0.00° 13 000° J4 0.00° J5 0.00 J6 0.00°
X 0.000mm ¥ 34.500 m Z 1452500m RZ 0.00° RY 0.00 ° RX 0.00 ° 6 Home Position 9 Align to Axis

O sevo @D @ supenisor B Manual a lg ~  Real > B Speed 100%

Align Menu

Item Description
1 Coordinates Select the reference coordinate system for positions in
Figures4 and 5.
2 Tool Axis Select which axis of TCP to align.
3 Target direction Select forward/reverse direction
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Item Description
4 Pick points on a plane Pick three points to define the plane. The definitions
are as follows:
3 Point Vector Alignment X
&
Point2 &
®
Point 1 @ ® Point 3
5 Target Point Alignment Select a point to place TCP. This is optional and if
unchecked, only the orientation will be sorted from the
current location.
6 Robot Posture Displays the current robot's joint posture and task
posture. For task posture, it follows the reference
coordinate system selected in Figure 1.
7 Home Position When you click the button, it moves to the home
position.
8 Align to Axis When you click the button, it algins.

5.15 Appendix, DART Platform installation environment

(recommended)
1. Windows OS: Windows 10 Enterprise (64bit)

CPU :2.80GHz

GPU : GMA 4500,GMA HD (Intel)
Memory : 16GB

Java SDK: jdk1.8.0_152 (64bit)
Screen resolution: 1280 x 800

ok w e

2. Mac O0S: Ventura 13

1. CPU:M1
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2. Memory: 8GB

3. Android OS: Android 13

1. CPU: Snapdregon8 Gen2
2. Memory: 8GB
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