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Basic explanation

+ Thank you for purchasing the Xinje DS5C2 series servo drive products.

¢ This manual primarily provides product information on the DS5C2 series servo drives and the MS6 series
Servo motors.

+ Before using the product, read this manual carefully and connect the wires only after fully understanding
its contents.

+ Please deliver this manual to the end user.

This manual is suitable for the following users

Servo system designer
Installation and wiring worker

Commissioning and servo debugging workers

* & o o

Maintenance and Inspection Worker

How to obtain the manual

+ Download the Xinje official website +  Scan the QR code below to view

Website: www .xinje.com

Path: Services and Support--Download Center

Declaration of liability

+ Although the content of the manual has been carefully verified, errors are inevitable, and we cannot
guarantee complete consistency.

+ We regularly review the content of the manual and make corrections in subsequent versions. Your valuable
feedback is welcome.

+ Any changes to the information provided in this manual will not be notified separately; please understand
this.

Contact way

If you have any questions about using this product, please contact the agent or office that purchased it, or
directly contact Xinje Company.

+ Website: https://en.xinje.com/web/ index

+ Email: tech@xinje.com

+ Whats APP: +86 1806833 9655

o Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu ProvinceManufacturers and EU

Authorized Representatives

~

WUXI XINJE ELECTRIC CO., LTD.  Copyright

No reproduction, distribution, or use of this material and its contents is permitted without explicit written
authorization. Violators shall bear liability for any resulting losses. All rights, including those related to

patent licensing and registration of utility modules or designs, are reserved.

/
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Safety Precautions

Before using this product, please carefully read this section and operate only after fully understanding its
usage, safety precautions, and other relevant information. Ensure proper wiring of the product with strict

adherence to safety protocols.

To ensure safe operation, please strictly adhere to the safety labels attached to the equipment. Do not damage or
remove these labels.

The instructions are as follows:

To prevent electric shock, ensure the power supply is disconnected before installation

and wiring, and properly connect the Grounding terminals. Follow the user manual

Danger instructions for proper operation.
Never fail to connect Protective Earth(PE) terminal.Readthe manual and follow the

safety instructions before use.

This device operates on high-voltage power supply (220V/380V). Do not touch the
AN High terminal terminals while powered on or within 15 minutes after power interruption, as

L[IN|  Pressure this may cause electric shock.

Warning The equipment is powered by 220V/380V at high voltage.Please do not touch

terminals within 15 minutes after disconnect the power, risk of electric shock.

High . . . .
& Do not touch the radiator after power-on; otherwise, there is a risk of burns.

Temperature
\ Wp . Do not touch the radiator after electrification, risk of scald.
== arning

ﬂ Indoor Install indoors in a location protected from direct sunlight and rain.
location Please install it indoors without sun and rain.

The safety precautions cover potential issues that may arise during product use. For any remaining matters, please

adhere to the basic electrical operating procedures.

/A\ Attention to product confirmation

1. Do not install damaged drives, drives missing components, or drives that do not meet the required

specifications.

2. Improper use may pose hazards, including the risk of moderate or minor injuries, as well as potential
property damage.

3. In accordance with mechanical specifications and the ISO 12100 standard, a risk assessment must be

conducted and protective measures implemented before the machine can be put into operation. Users are

obligated to understand the remaining risks associated with its operation

II
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/A\ Installation Instructions

1. It is strictly forbidden to place near flammable gas,otherwise it will cause fire.

2. This product must not be used in environments containing water vapor, corrosive gases, flammable gases, or
other hazardous substances, as it poses risks of electric shock and fire.

3. Do not touch the conductive parts of the product directly, as this may cause unintended operation or
malfunction.

4. Improper use may pose hazards, resulting in personal injury or death, severe physical harm, and potentially

significant property damage.

//
/
/ \

/*\ Wiring precautions

N

1. Connect the AC power supply correctly to the drive's dedicated power terminals. Do not connect the drive's
output terminals U, V, and W to a three-phase power supply.

2. Connect the Grounding wire correctly; poor Grounding may cause electric shock. Use a cable with the
appropriate wire diameter for Grounding (refer to Chapter 3: Servo System Cabling).

3. Please tighten the terminal fixing screws; otherwise, a fire may occur.

4. Before performing wiring operations on the drive, ensure to disconnect all external power supplies.

5. During wiring, ensure that encoder cables and power cables remain loose; avoid tightening them to prevent

cable damage.

AN
/ \ . .
A Operatlonal Instructions

1. After the drive unit is operational, do not touch the rotating parts of the motor as there is a risk of injury.

2. Please test the motor once only; do not connect it to any machinery, as this may cause injury.

3. After connecting the machinery, set the appropriate parameters before operation; otherwise, the machinery
may lose control or malfunction.

4. During operation, do not touch the radiator as there is a risk of burns.

5. Do not alter the wiring while the system is energized; this poses a risk of injury.

6. Avoid frequent switching of the power supply; if switching is necessary, do so once every 2 minutes.

/A\ Maintenance and Inspection

1. Do not touch the interior of servo drivers or servo motors; doing so may cause electric shock.
2. Do not remove the driver panel during power startup; doing so may cause electric shock.
3. Do not touch the terminal terminals within 15 minutes after the power is turned off; otherwise, residual

voltage may cause electric shock.

III
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Wiring precautions:

1. Do not run power lines and control signal lines through the same conduit, nor bundle them together. Maintain
a distance of at least 30 cm between power lines and control signal lines.

2. For signal lines and encoder differential feedback lines, use multi-strand twisted pairs or multi-core
twisted-pair integrated shielded cables. Regarding wiring length, the maximum length for signal input lines
is 3 meters, and for encoder differential feedback lines, it is 20 meters.

v




DS5C2 Series Servo Driver User Manual Table of Contents

Catalogue

CATALOGUE ....uueiiititiitiiiiitiintiisnticsneisssesisstesssssissssesesssesssssesssstsssssesesssesesssesssstsssssssessassessaessssesssssssessaesesseassssssssss Vv
> » CONFIRMATION UPON PRODUCT DELIVERY ...ciiiiiiiiiniincnniessecsesnsessssssssssesssessssssssesssessseees Xil
1 SELECTION OF A SERVO SYSTEM ...ttt 1
1.1 SERVO SYSTEM SELECTION ....ccuiiuiiiiiuiitiitiiieitiitiie sttt sas bbb bbb sb bbb b bbbt s 1
L1 MOAEL NATNIIG ...ttt ettt sttt s e eae st ne st r s e et esne e 2
1.1.2 LADEI DESCTIPIION ...ttt sttt a e st st ea et n ettt et 2
1.1.3 DeSCHIPLION Of @UCI SECHIOM ...ttt sttt ettt ettt sttt st s b sae s e nennens 2
1.1.4 SerVice AViVe AIMENSTONS .......cccveeeeeesiieeeee ettt ettt ettt ettt sttt e st e s at e s bt e aat e s aeeatesseesstesbeensnesneenns 7
1.1.5 PerfOrmance FEQUITEMENE ...........c.ueeeeruereririieiisiestestesie sttt ettt ettt sat ettt sae s et ae st e s st et e st st naenaes 10
1.1.6 ElCtriCAl SPECTIICALIONS ...ttt sttt ettt ettt sttt ettt ettt et et saenaenes 12

1.2 SERVO MOTOR SELECTION ....cuiiuiiuiitiiniitiititeite sttt sh bbb s bbb bbb bbb bbb b e b nen 14
L.2.1 MOAEL NATING ...ttt sttt a st at e st sne st sne st e snenaneas 14
1.2.2 DeSCHIPLION Of @UCI SECHION ...ttt sttt sttt ettt ettt sttt 15
1.2.3 Dimensions Of the SEFVO MOLOT .........cceeerueeeeeiesieieieteteeetst sttt st sttt s sttt sttt ettt sae st st s st s sesaesse s s 17
1.2.4 Axial load & RAAIQI [IOAAING ...........c..cccooueviiiiiiiiiiiieiiiieesteese ettt 26

1.3 CABLE SELECTION ...utiiiiiiiiiiiiieic ittt sttt e bbb bbb sh bbb bbb b e bbb b b sa st e bt as 26
1.3 MOAEL NATNING ...ttt sttt a sttt satesne st sne st e snenaneas 26
1.3.2 The cable connecting the drive UNit 10 the MOLOT .........cc.eeveiereieieeieeeieestest ettt ettt 27
1.3.3 EtherCAT communication CABDIE MOAEL .............o..oeueeieieiiiiieieeeeeeeeet sttt 33

1.4 BRAKING RESISTOR SELECTION .....ccuiiuiiuiiiiiiiitititeiestesiet et sse s sas b bt st sb bbbt sb s eb s sb s sb s b b st sb et saen 34
1.5 SELECTION OF PERIPHERAL COMPONENTS ....eceiieiiurteeeeeaiurereeeesistereesesastsseseesesissseessessssessessssssessesssssssssesssessssssessensnnees 36
.50 FUSE ettt ettt ettt et e ettt et ea e ae ettt e at e et e e bt e e bt e n bt e e bt e nat e s ne et e eates 39
1.5.2 CUPCUIE DFOAKET ...ttt ettt et ettt ettt et e at e st e s bt e s st e st e s seenaeesneanaeenanes 41
1.5.3 Electromagnetic COMLACION ..............ccceeceeruerciisiisiieeiieciieiie ettt sttt sttt sttt s ettt s st sae e 37
L.5:4 EMC fIIEEF .ottt ettt ettt sttt sttt ettt ettt 38
1.5.5 Magnetic ring and MAGRELIC fIXTUTE ........c..ceuecueruereeieieieieeietet ettt sttt st sttt st ettt ettt sttt ene s s 40

2 INSTALLATION OF A SERVO SYSTEM .....uciviiiiiiiiininiiinieiienanisiessessssssssssssesssssssssssessssssssssssssssssassssees 41
2.1 INSTALLATION OF THE SERVO DRIVER .....coiiuiiuiitiiiiitiiiiiiie ittt s 41
2011 INSEAIIATION STEE ..ottt ettt ettt et s e et e st e e s at e e st e s at e e bt e nateeateensteeaneenses 41
2.1.2 AMBICHT CONAILION .ottt ettt ettt ettt s et e s et e st e s ate e bt e e seeseesateenseesanen 41
2.1.3 INStALIAION STANAATA ...ttt ettt ettt e sat e s et e s teesaeesateenseesaneen 41

2.2 INSTALLATION OF A SERVO MOTOR .....ocuiiiiiiiiiiiiiiiic sttt sa s sb b sa st 44
2. 2.1 AMBICHE CONAILION .ottt ettt ettt ettt s e et e st e st e st e e bt e e ae e st e steenaeesaneen 44
2.2.2 INSEALIATION INSIFUCIIONS c..eeeneee ettt ettt ettt s e et esat e et esae e e bt e satesateesateeneenuneeneeaeas 45

2. 2.3 INSEALLIATION STEE ..ottt ettt et e it et e sttt e s et et e s at e e bt e s at e e bt e nateeaseensnesaneenaes 47
2.2.4 ChECk the TOIOT COAE ...ttt ettt ettt et e s ettt et st e sat e st e st e saseenatesaneeees 47

2.3 INSTALLATION OF SERVO CABLE .....ccutiuiiuiiiiitiiiiiii ittt b bbb s 48
2.3.1 Optionally select Xinje CaDIe..............cccococireeiuiriieiiieiiiiieiisieeete ettt 48



DS5C2 Series Servo Driver User Manual Table of Contents

2.3.2 Xinje Cable SPeCIfiCALIONS ..........coeecuireeiuiriiiieieiiie ettt ettt sttt sttt enes 49

3 WIRING FOR A SERVO SYSTEM ....coiiiiiiiiiniieniiiiiienieiiiiniiseseismissisemssiiieiessassseiesssasese 52
3.1 MAIN CIRCUIT WIRING ..teeteesuertetessautrteesesaunreesesanssaeeesssanseseeessassssseessssssssesssssssssessesssassseeessassssseesssssssseessssssseesessssnses 54
3.1.1 Servo driver terminal LayOUL ..............cccouevueiiiiiiiiiiiciiiicic e 54
3.1.2 Main circuit terminals and deSCriPHIONS ............cc.couviviviiiiiiiiiiiiiiiciciciciccctcc s 55
3.1.3 Description of CNO, CN1, CN2, and CN3 teFMIRQIS ...........ccovecuirieviriiniiiciisiecieieecienieceeteteeea e 57
3.2 CLASSIFICATION AND FUNCTIONS OF SIGNAL TERMINALS ....cetttereutiteeeesniitteeseesiureeeesssssreeeesssssseseessssssseeesssssssseeessas 61
3.2.1 STIRCOMING SIGNAL ...ttt s 61
3.2.2 Pulse signal (pulse function supported only for 15=32 kW) .....ccccecoereeeiriiecirieiinieciiniecieeeeieeesi e 63
3.3 POWER-OFF BRAKE (BRAKE SHOE) WIRING .....ceeutitinutetieitentietesseetessesnesreenesseesesseesesseessssneessssseessssnsessessnesaeensensens 65
3.4 BRAKING RESISTOR WIRING ...cuttuiitiitiitintiiteitietestest et e te ettt ettt eteebeebeebesbesb et e b e b e b e s esseseeaeeteeaeebeebeebeebeebesbesbesbennan 66
3.5 WIRING FOR HIGH-POWER MOTOR FANS ...cetitiiuttttetiaiitteeeeasiurteeesssauteteesssasusseeessasassseesssssssseseessssssseessssssseesssssssseees 67
4 USE THE OPERATION PANEL ...cciiiiiiiiiiiiniiicnieniinaisiesiesssiassssessssssssssssssssessssssssssssssssessssssssssssesssessassss 69
4.1 OPERATION PANEL DESCRIPTION ....ucotiitiitinteitetitetetent ettt ettt ettt et et e be b et e s b e be s b e b e b e s e st easeasesseaseteebeebeebeebesaeebenbe s 68
4.2 PANEL STATUS DISPLAY INTRODUCTION ....etttteieututeeessasutrteeseasureeesessssteesesssaseseesssasssseeesssssssseesssssssseesessssssseesssssssnees 68
4.2.1 Operation Panel DiSPIAY ...............ccoiviviiiiiiiiiiiiiiiiciciciciicictcc ettt s 69
4.2.2 Description of various simplified code display CONIENLS ...........c.cocouveceiviiciirieciiieciiieiiseceeeeeeee e 70
4.2.3 Operation Status Monitoring DeSCTIPHON ..........cvcvvevuiviiiitiiiiiiticiiiiictccicite ettt 70
4.2.4 U-Group parameter MONIIOVING ........c.cueevueeriuiiiuiiniiiitieiiieiie sttt sttt ettt sttt et e st e sbs s s asssbeesbeesaaesans 72
4.2.5 Bus Communication Status MONIIOVING .........ccocvevuivuieviiiiiiiiiiciticicsttcie sttt 76
4.3 PARAMETER SETTINGS FOR GROUP P .....cuvttiiiiiiiiiieseaniiteeeesssutteeesssauseteesssassssteessssssssessssssssseseesssssssseesssssssseeesssssssseees 78
4.3.1 Example of setting P-group parameters for input/output SI and SO ...............ccccceecevircinieciniincirieesireereae 78
4.3.2 Example of negative-value parameter settings for Group P............cccccovvceriecininciniieiiiieiiiieneeesesvenen 79
4.4 GROUP F ASSISTIVE FUNCTION PARAMETERS ....cetttteuttttetieuittteeeesirteesesssuseesesssasseteesssasssseeessassssseessssssseseessssnseeeesssns 80
4.4.1 FO GrOUD OPOFALION ...ttt ettt a st be e st be e ns s 80
4.4.2 F1 GFOUD OPOFALION ...ttt ettt st b e st e s ne s 81

S DEBUGGING AND OPERATION OF SERVOS ......uiiiiiiiiinnieniniiiiesseisiinisssessessisesessssssesens 83
5.1 DEBUGGING FLOWCHART ...vetitititeitet ettt ettt ettt et ettt b ettt et et et ebeebe s beebe b e be s b e b e sb e s easeaseaeebeebeebeebeereeras 83
5.2 DEBUGGING PROCESS INTRODUCTION ....ttteteiutttteessautrteessasuusteeessssusseeessssasseesesssasssesessassssseesssssssseesssssssseseessssnssseeessnn 83
5.2.1 WiFING INSPECTION c.u.vcvveviciiicttciie ettt ettt e s as e saseaae e 83
5.2.2 Environmental CONfIFMQLION ............cccvuiiiiviiiiiiiiiiicicicticict ettt 84
5.2.3 Basic Parameter CONfIFIMALION ...............ccuecuereecuirieciiritesieseesies et s ettt ettt st s et st ene st sne st ne s 84
5204 PHIOE U ..ttt sttt ettt ettt eae st ne s 85
5.2.5 DOt MOTIOM ..ottt bbbt 85

6 ADJUSTMENT OF SERVO GAIN .....uciiiiiiiiiiiiinnieniniiniiiesieiniiiiieieimiiameiemessisiememsssssasesessass 87
6.1 OVERVIEW OF SERVO GAIN ADJUSTMENT ....uvttteieiutiteeeesatiteeessasistteeesssausteesessssssessessssseseesssasssseeessessssseesssssssseesessssse 87
0. 1.1 OVEFVIEW QIA PFOCESS ...ttt sttt sttt ettt sns st 87
6.1.2 Differences between several types Of QUJUSTNERLS ...............cccccreecuirieciriiiiiieiieeiieieetiecteete et nneas 88
6.2 ROTATION INERTIA ESTIMATION ...cutiitiiiiitetentetiett ettt ettt ettt st sttt ettt et et ebe et ebe b e besbe et e besb e b e b e nsenseaseaseae e 89
(oI N 71 17T O 89
0.2.2 MAIEFS NEEA QIIEIIION ...ttt ettt sttt ettt sat e saeenes 89
0.2.3 OPEration TOOL ........c..oocuoveeeiiiiiiieieeeeeee ettt sttt 90



DS5C2 Series Servo Driver User Manual Table of Contents

(oI A @) 2T e 11 R = 7K 90
6.3 RAPID ADJUSTMENT ...tttteeieuittteeesesutteeesssausateeessasuseseessssasssaesessssssaseesssssssseeessasssssesssssnsseseessssssseesssssnseesessssssseesssannes 95
o Y 71 17T O 95
0.3.2 QUICK QAJUSIMERE STEPS ...ttt 95
6.3.3 The rigidity level corresponds to the Gain PAVAMELEF. ................cocuecueeceeeuireeniieiiisiieciirteeie st 95
0.3.4 MAIEFS NEEA QIIEIIION ...ttt ettt sttt s ettt sttt sat e sae s 99
6.4 SELF-CORRECTING ...uuutttteetieuttteeseasurteeeessausaeeesssssaseesssasssseeeesssassssesessassssseesssssssseesssssssseseesssssssseeessassssseeesssassseseessns 100
(o N 71 17T SR 100
0.4.2 MAIEFS NEEA QIIEIIION ...ttt st sttt n e e s sneene 100
0.4.3 OPEIALION TOO ...ttt ettt et sttt ettt n et 101
6.4.4 Internal instructions for the tUNing OPEration SIEPS ...........ccceueueiviviiiiiiiiiisiiitiste ettt 101
6.4.5 External instructions for the tuning OPeration SIEPS ............ccceucvuvvuviviiiiiiiiiiiiiiiisiisiesiesieieieseiess s 105
0.4.6 ReleVANE PAVAMELET ........c..ocveeeeeiieieiieiieiiett ettt ettt sttt ettt st eat st sat st sae s nesaeene st snenaeeas 109
6.5 MANUAL ADJUSTMENT «..tvttetiieiutteeesesittteeessetttteessesusteeessssunsaasessssssaseesssassssseessesassseessssssssessesssssssseessssssseeesssssnseeees 111
(o N 7117 R 111
0.5.2 EXAMPIe Of AAJUSINENE SIEDS ....c.uveveruieiieiieiieiiiteteet ettt ettt ettt st sae st sne s s snenaneas 112
0.5.3 AdJusted GAIN PAFAMELET ..............cccuvreeriirieiiiriteiiiecieeiee ettt ettt st s ettt s st sae e saeenes 112
6.6 SELF-ADAPTION .....uuuuttieeeieiuutieeesesauttteeessautateesssssstaeeesssasseaeessssssseesssasssseessssassseesesssssssseessssssseessssssnseeeesessnsseeeessasns 115
(oo T N 71 17T O 115
0.0.2 MAIEFS NEEA QIIEIEIION ...ttt st ettt s bt esne e sneene 115
(ORI @) 2T e 11 R = 7K T 115
6.6.4 Inertia pattern and related Parameters .................c.cccvvivieiiiiiiiiiiiciicsiccicicice s 115
6.6.5 Recommended inertia ratio PATAMELEF ................ccccuivueiuiiiiiiiiiiicicicicicici ettt 116
6.6.6 Adaptive correlation parameter effect ............ccuvviviviiiviiiiiiiiiiiicsicicice s 117
6.6.7 The adaptive effective time parameter is diSADIEd.................c.ccoocueveeciiriesirciiiiiciiiieceieecesee e 118
6.7 VIBRATION ABATEMENT .....vtitiitititititett ettt ettt ettt sttt ae et bbb e e be s he s b e b e st e s e sb e st e s easeaeeaeebeebesbeereas 119
(o N 7117 SRS 119
0.7.2 OPEIALION TOOL ...ttt ettt ettt st sa e st sae sttt sne st 119
6.7.3 Vibration SUPPIeSSION (JASE fI1) ......cocoveeeuiriesiiiieiiiieiee ettt sttt 119
6.7.4 Vibration suppression (hOSt COMPULET SOfIWAIE) ........c..cccuereecuireecririeciieieiiieciest ettt 120
6.7.5 Vibration suppression (MANUAL SEIHING) .........c.coecueecueruiecuiririieiieii ettt sae e 121
0.7.6 INOICH JIIEOF ...ttt ettt ettt a st sat et st ne st ne s ne s 122
6.8 GAIN ADJUSTMENT APPLICATION FEATURE ....utttetiiiuiteeeeeeiitteeeeesittteeessauteaeessauteteessssssseeessesssseeessssnsseseessssseseesens 124
6.8.1 MOdel LOOD CONIFOL........ccuoouivuieiiiiiiiiiiiiiiiiicicctct ettt 124
6.8.3 Torque diSturbance 0DSEIVALION .............cc.cecveeuivciiirieiieiieciiiteett sttt sttt 126
0.8.4 GAIN AAJUSTNENT PAFAMELET ...........cvveueirieeiiriieiieiiectieeeeteeteet ettt sttt sttt 127
0.8.5 GAIN SWILCHING ...ttt ettt 127
6.8.6 Speed 100D p-pi MOAE SWITCHING ..........coueeviriiiiieiiiiiiieet ettt st 134
6.9 GAIN ADJUSTMENT-RELATED ......cctuvtreeesnesseessessessesssessssssesssssssesssessssssesssssssesssessssssssssnnees iR RE %,
6.9.1 When 10ad fIUCHUAIION OCCUFS ........ooueeuireeiieiiiiieciesieeceesie ettt ettt sttt 135
0.9.2 WRER VIDFALION OCCUFS ...ttt sttt sttt sttt ettt s e st e st st esaesne e 136
0.9.3 WHEH NOISE OCCUFS ..ottt sttt ettt e st a e st ss e st s e s bt s s e s s esesnesaneene 136
7 USE OF BASIC FUNCTIONS ...coiitiiiiiiinieniiniiniiienieiniiniisiesseisminsessestistesesestiatesesesssssessessssssases 135
7.1 ABSOLUTE VALUE SYSTEM ....cuutvuuesuesseesasessessseessssssssssesssesssessssesssssssnsssesssesssessssssssssssssssssnes iR RE %,



DS5C2 Series Servo Driver User Manual Table of Contents

7.1.1 Setting up the aDSOIULE VAIUE SYSIOML .........cccvveeiviiiiiiieiiiiieciisieeceeste ettt ettt sttt 136
7.1.2 RePlACE tRE DAMLETY ...ttt s 137
7.1.3 Maximum rotation COUnt SEtting VAIUE .............cc.ccucvueiviriiiiiiiiiiiiciictci st 138
7.1.4 Absolute encoder poSition CAlIDFALION ...........c...ccoceeecuiveeciiiiisiieiisiiecieseecese sttt 139
7.2 POWER-OFF BRAKE (BRAKE SHOE) .....cciutiitiiieiiiientiitesttete st ettt esae st e saesssesnesenesressnessessnesseessseseesnssseesseennesaeennesaeen 141
7.3 PARKING METHOD ... uuuutitetieiitteeeeeseitteeesseauteteeesssusseeessasnsateesssasssessessassssseessssssssaeessssasseseesssasssseeessassssseesssssnsseeeessnns 145
7.3.1 Servo shutdown and alarm-induced SIOP ...............cccvviviiiiiiiiiiiiiciiiiiciciciciccc s 145
7.3.2 stop method during over-travel in ROFMAl MOAE ................cccooeecuireeviirciiniiiciiiiecieiieceeectee et 148
7.3.3 stop mechanism during bus mode OVer-travel...................cooceeirceerirceisieciinieciesiiectisiectieectt et 149
7.4 STO SAFE TORQUE SHUTDOWN .....ciieieuuuuuuururerereereeeeeeeeeeeeeesesesaeseiasassssssssssssssssssssssseesassssessssesesssssassssssssssssssssesesesesens 155
7. 4.1 STO fUNCLION OVEIVIEW ...ttt sttt ettt sttt en st en et e st n s sne s 155
7.4.2 Terminology and ADDFEVIALIONS .............cc.coceevuireeniiniiiiiecieiiieciesiee ettt sttt sttt st cne st ene 155
7.4.3 Safety standards and SPECIfICALIONS ..........c.cocuecuireevuieceiniieiiiiieciireeeestectes ettt st 156
7.4.4 STO wiring SChematic diQ@ram................cocvviviiiiiiiiiiiiiiiiiiiiiciicc e s 157
7.4.5 STO 0perational PrinCiPle...............ccovuiviiiiiiciiiciiiiiiiciicis sttt 158
7.4.6 STO-related parameter SEHINGS ...........ccocvuivuecuciiciiiiiiiiiiciei ettt 159
7.4.7 STO fURCEON PFECAULIONS ...ttt bbbttt 159
7.5 WEAK MAGNETIC CONTROL ...ccutitiitiitiitiitiiteitieteste sttt ettt ettt ettt et et et be s aeeb e b e s b e b e b e s et easeaeeseebeebeebeebeebeebesbesrens 161
7.5.1 Overview of weak MAGRELiC fUNCLION ...........coccoouerceerirceiiiiecieniieciieieteeet ettt 161
7.5.2 Low magnetic correlation parameter SEHINGS .........ccouvvvvieuiiiiiisiiiiisiciciiieieiisisi st 161

8 BASIC MODE USAGE ....uuiiiiieniiiitiiiienisiiiniesiesssssnsssesiesssssssssssesssessssssssssssessssssssssssssssessasssasssssssssessns 162
8.1 POSITION CONTROL ....utvtttetieiuutteetessuttteesesauateeessasusseeeesssansaaeeessassssseessssssseesesssasseseessssnssseeessssssseessesanssaeeessnsseeeesss 162
8.1.1 General POSItiON MOGE...........c..c.coeecuiruieciiiiiiiiieiiieeeetee ettt ettt sttt nene 162
8.1.2 Position control (external pulse poSition COMMANG) .............ccceceecuerceesiieceeniieiiriieieisteeie sttt 198
8.1.3 Position Control (Internal Position COMMANG) .............ccoceeueeceirircuiniiieiniesiiseeiieseesiestesresvesee e 201
8.2 CONTROL ..tteeteeuutiteeeeseittttessasitteeessssatteeesessbaaeeessassataeeesassseaaeessssssaaeesssssbaseesssassbaeessassbaaaesssansseeeessnnsssneesssnnsnseeeens 212
8.2.1 General Control for Speed MOde..................cuiviviviiiiiiiiiiiiiicicicicicic s 212
8.2.2 Speed control (internal SPeed SEtING) ............c.couecuireevuireiriieiiisiiecieeieectieieeeeet ettt 216
8.2.3 Speed control (pulse frequency COMMANG) .............cococeuercuevirceiniinciiiiieiieiecit ettt 219
8.3 TORQUE CONTROL ..eteteuutttteteeauetteeesasurteeeessatereeessasussseeesssssssaesessssssaseesssssssseeessssassseessssasseesesssssseseesssssssseessssssseeees 221
8.3.1 Torque cONtrol (INLEFNAILY SO ..........couveeireeiiiiiiiirieeieeeete ettt sttt 221

9 ETHERCAT BUS COMMUNICATION ....cciiiiiiiiiiniienieniaiisiisnesseinsisssssesseimsinsesesssisssssesessssssssesses 223
9.1 OVERVIEW OF ETHERCAT TECHNOLOGY ..teteeteutttttesesauieteeesaniustteessanusseeesssssseesessssmseseesssssssseessssmssseessssosseesssssssseeees 223
9. 1.1 EtRErCAT OVEIVIEW ...ttt sttt sttt a sttt sae st saesnennens 223
9.1.2 System Composition (Main Station and SIave Station) ..............cocovvrceerieceinircinieciniecieieciieesi e 223
9.2 ETHERCAT COMMUNICATION SPECIFICATION ..eiieuuuttteeeesuteteeessauereeessasuusaeessssassseessssssnssseesssssssseeessasssseesssnsnseeessssnns 224
9.2.1 Communication SpeCifiCAtions tADIe .................occooeecuirieiiiriiiiiiiiiieiesiee ettt ettt 224
9.2.2 EtRErCAL fYAME SIFUCEUFE ...ttt sttt sttt ettt n ettt st sae s s e saesenennens 225
9.2.3 StALE MACHINEG @SN ...ttt s sttt sae s 226
9.2.4 StAtION CONIFOILOT @SC ...ttt sttt st ene st st 227
9.2.5 SITre@ion  (QO00R~03IFT) c....coucourueirieeriesieieseeieseeestet sttt sttt sttt sttt sttt sttt sttt st e 229
9.2.6 SDO (Service Data OBJECT) ..........ccovuivuiiuiiiiciiiiiiiiiiicicicicictccs sttt 229
9.2.7 PDO (Process Dat@ OBJECE) ............cccoivuiiiiiiiiiiiiiiciiiicicicictcics sttt 232
9.2.8 Communication Synchronization MO ..................ccoeeceriecuiniecuiniiciieiisiieceestecte ettt 234



DS5C2 Series Servo Driver User Manual Table of Contents

10 ETHERCAT BUS CONTROL MODE .........coiiiiiiiiniiiiniininnniiissiesseinsssessesseissssesessssssessess 236
10.1 ETHERCAT OPERATION ...uoiuiitiitiitiitiitiite it ete et ettt ettt et ettt ettt e be et ebe s be s he e b e b e b e b e b e b et e st esseseeaeeteebeebeebeebeeaeerens 236
1.2 CSP PATTERN ...uuuutiieeeeiiiitttesseittteeessstateeeeseuataeeesesuseaaeessassseatessassateaessasssseaeesasassaaeeessanssseeessssnssaeessssssnsaeessasanseeeens 237

10.2.1 ReleVANE PATAMELET ..ottt sttt sttt st st se st ene st ne st e nesasesneens 238
10.2.2 COMMON PAVAMECLETS ...ttt sttt sttt sttt sttt sttt ab e s at e asesaeenee s 244
1.3 CSV PATTERN ...ttttiieiitieeeeeiiitetesssuteteees e tateeeesesuntaeeesssasaaaeessassbeteessassetaaessaasseaeesssansaaeeessassaeeessasnnteessssssseneesanan 245
10.3.1 ReleVANT PAFAMELET ...........couveuieeiiiiiiiiiciiiicciccic ettt 245
10.3.2 COMMON PAVAMECLETS ...ttt sttt ettt sttt et et at et esasenee s 250
1.4 CST PATTERN ..etttieiutittteeeeittteesesauateeeesesussteeesesausataeessassssaeesssssssseeessasassaeeesssansaeeeessassssaeessssssseessssssnseeeessssseseeessanses 251
10.4.1 ReleVaNt PATAMELET ............cuoouevuiiiiiiiiiiciiiiciciccec ettt 251
10.4.2COMMON PAVAMEIEFS ...ttt sttt ettt bs et 256
JO.5 HM PATTERN ..eetttiutittteteeiitteeeesettteeesesuttteeessaussteeesssussaaesssasstaeeesssansataeessassssaeessasasssaeeessasssnaeesssssssseeesssssnsaeeesssanses 257
10.5.1 ReleVANE PATAMELET ..ottt ettt sttt et s e ene st ene st e sasesneeas 258
10.5.2 COMIMON PAVATNEIETS ...vvevvevveiiieiietictiecti ettt sttt sttt as e s at e be st e b s e st s e s et eeasesreens 268
10.5.3 Return t0 OFIQIN MEINOM ...........ccoovuireiiiiriiiieiiiiiecieete ettt sttt 268
JO.6 PP PATTERN ....etttteieiuiietteeeeeiitteeesesittteeesssaubetaeessasusateeessssssaeeesasastaseeessasssteeessasasssaeesssasssaesesssssseneeessssnseeeesssaseneeeennn 289
10.6.1 ReleVANE PATAMELET ..ottt ettt sttt st st se st ene st se st e sasesneeas 290
10.6.2 COMMON PAVAMECLETS ...ttt sttt ettt sttt sttt as e s at e asesas e s 299
JO.7 PV PATTERN .eetieiuttttteeeiiteteeessetateeessesuutteeesssasstaeessassbaaeeessasssbaeeesasssbaaaesssasssaaeessasssseeessssstaaeesssansaneesesnssnseeessansnsans 301
10.7.1 ReleVANE PATAMELET ..ottt ettt ettt ettt ene st se st e nesaeesneeas 301
10.7.2 COMMON PAVAMECLETS ...ttt sttt sttt ettt sttt sttt as e s st esaeenee s 309
JO.8 TQ PATTERN ...cttteteeiiiiteeeeesittteeeesetrtteeesesusetaeesesustaeeesssastaaeesssasseteeessasassaeessasassseeessssassaaeesssanssaeeessanssseeessennseeesensns 318
10.8.1 ReleVANT PAFAMELET ...........ocuvvuieeiiiiiiiiiciiiicciccie ettt 311
10.8.2 COMMON PAVAMECLETS ...ttt sttt ettt sttt sttt esae s 316
10.9 COMMON PATTERN FUNCTIONALITY .eeteeuuutttteeeseuteteeessanuneteessssuseeesesssssseseessssmsseesssssssseesssssssssesessassssseesssssssesesssnns 318
10.9.1 Mode interchange fUNCHION .............c.cocvecuirieeiuieiiitieiieiiecte ettt ettt snenne e 318
10.9.2 Parking MEtNOd ............ccucoueuvvuiiiiiiiiiiiiiiiiiiiciiii e 318
10.9.3 Probe function (position clamping request/unclamping) .............cccocovevvviiiininiisicnicsiciiiiciiiciiiscecseiens 324
10.9.4 Digital inPut (GOF D) .......c.uooeiiieiiiieiiiieieeeeeet ettt sttt 329
10.9.5 Digital output (G0FER) .......cccoeviiiiiiiiiiiiiiiiiiciicsiit et 330
10.9.6 Location information: LOCALION ................c.coeecuireecuiriieiiiniieitisieectieteette ettt sttt snesneeas 332
10.9.7 Overrun function in BUuS MOGE..............cccccucuvieiiiiiiiiiiiiisictistesccc e 339
10.9.8 RemOte I/O FUNCLION ...ttt ettt ettt ne st ane s 343
10.9.9 Cascaded alarm fURCHOMN ...............ccevuciiiiiiiiiiiiiciiiciccs ettt 345

11 OBJECT DICTIONARY DETAILLS ....uotiniiiiiiiinienieniniiienieiniisiiiesseisiiieiesessiasesessaisssessessns 347
11.1 OBJECT DICTIONARY AREA ALLOCATION ....uttttiiiiuuteeeeeaiurteeeesssirteeessasussteesssssssaesesssssseseesssssssseeesssssssaeessssssseseessns 347
11.2 COE COMMUNICATION REGION (OX1000-0XTFFF) ..ceuveesteerrerireerreeneeeneeenieessesseessesseesusessseessesesseesssesssesssessseesans 347

L1.2.1 OBJECE OVEFVIEW ...ttt ettt ettt st sttt s s n e st ne st n et esenae s 347
11.2.2 FQCIlItY IRfOFMALION ...ttt ettt sae st nanens 351
11.2.3 Synchronous Manager Communication Type (1CO0R) ............c.coeeceirceevirceesiriiesiieiesieeeeiiecvesieceereeveses 352
W OO o DL L1 7 7 1 OO 353
11.2.5 Sync Manager 2/3 (1C32R,1C33R) c..c.ccuviiiiiiiiiiiiiiieiiiiiicic sttt 356
11.3 SERVO PARAMETER REGION (0X2000~0XS5FFF) .eeuvtesttestttesteeseerireeseesseesieeanseesseesssessseessessseessseesseesnsesssessnsessseesas 361
L1.3.1 OBJECE OVEFVIEW ...ttt ettt sttt sttt s et s s ne st e st n et ese e 361



DS5C2 Series Servo Driver User Manual Table of Contents

11.3.2 ODJECt QVEIFVIEW ...ttt sttt 362
11.4 DRIVE PROFILE REGION (0XO6000~0XOFFF) .......eerteeutenreeerreenreesreesieesseesstesseesseessseesseesseesssesaseesssesnseessessnsesseesane 363
11.4.1 ODJECt OVEIFVIEW .....uiiiiiiiiiiicicicctct sttt 363
11.4.2 PDS (Power Drive Systems) SPECIfICALIONS ............cccvvruicuiieiiiiiiiiiiiciiiicicticicsic sttt 366
11.4.3 Control BYte (GO040R) .....c..coueeueeuieeiiieiiiieieseee sttt st sttt ne 369
11.4.4 StAtUS DYLE (0OFLN) ...ttt sttt 370
11.5 CONTROL MODE SETTING ..0utettteutitettsteststeststeststestssatssassesasseta st et ssess st esasbess st e e st e st e et e s e b e s e b et e b e s e b e b e s e st e e bese et 372
11.5.1 Supported drive modes (65021) .............ccocvuivuiiiiiiiiiiiiiiiiiiiiiciicc et s 372
11.5.2 Control Mode (6060R) ..........c..coceouueeceireeiiirieiiiiieciieecteeteet ettt sttt 373
11.5.3 Current control Mode (G06G1R) ............cc.coeecuimeeiiiriiiiieiiiieiieteee ettt 374
12 PARAMETER LIST c.ouooiiitetitcetntntentnstestnnsesstsesssstsssessssssssss st sessesesssssssssssessssssssssssssssessssssessessssssssssnsens 375
12.1 SERVO PARAMETER TABLE ..ottt sttt ettt e bbb bbb bbb bbb 375
12.1.1 Group P functional PATAMELEES ..............cccuivuiiuiiiiiiiiiiiiicicicicictcitet sttt sttt 375
12.2.2 Group F FUNCHIORGL PAFAMEIETS .........ccuoouvvuiiiiiiiiiiiiciciciciictctct sttt 394
12.2.3 Group U MOnitoring PAVAMELETS .........cc.ccvvviuieiiiiuieiiiiiiiitiiiiciticiicsti sttt sttt 395
12.2 OBJECT DICTIONARY TABLE OF CONTENTS ...cttiiutteiitieeeireesinteeesreesereeesaneeesssseesesaeesneessanaeessnsesesneessanesessnsesennees 399
12.2.1 Object Dictionary Area AIlOCALION ................coovvivuiiiiiiiiiiiiiiiiiiccicccccc s 399
12.2.2 COE Communication Region (0X1000—0X1FFF) .......ccocouiiiimimsiriiniieieniieieseeceesiecveseese et 399
12.2.3 S§ervo Parameter REZION ............couvvvueiuieiiitiiiiitiiiictictietteit ettt sttt 402
12.2.4 Drive Profile Region (0X6000~0XOFFE) .........cccocoomiiiimiiiiiieiiiiieiiistecieetestes ettt 403
12.3 TERMINOLOGY LIST tttttteeeeuuutteeteaiuueteesessiusreeeesssusaeeesssasssseeessasssseesssssssseesssssonseseesssassseeessssssseessessssseesssssssessessssnse 428
13 POLICE ALARM ANALYSIS etttittrtntentntestentsstestsntesessassssssssssesssssassssssasssesssssssssassssssassassssssasessssassnsssassnss 429
13.1 ETHERCAT COMMUNICATION ASSOCIATION ABNORMAL ALERT ....cvtiiiirieiiiiierieeeeinteeseneeesneeessneeessneessnneessnesesnne 429
13.2 ETHERCAT COMMUNICATION UNRELATED ABNORMAL ALARM ...ceiiiriiiiiieiiieeeeiteesieeessireesenneesnneessnreesesesesanneas 434
13.2.1 Overview of Standard AlQrm PATAIMEIEFS ............c.cccceuvvvivuiiiiiiiiiiiiiiiisiiciesiesicicie ettt 434
13.2.2 Analysis of Common Alarm TYPES ........c.couvvviviviiiiiiiiiiiiiiciiciiciccicccct et 438
13.3 ABNORMAL (ALARM) READ ....coiiiiiiiiiiicii ettt s 457
13.4 CLEAR EXCEPTION (ALARM) ..c.ociiiiiiiiiiiciiicitet et 457
14 COMMUNICATION CASE STUDY ..uuortiititinirtieintsnestnsnessssssssssssssssssssssssssssssssssssssssssssssssssssssassssssasnss 459
14.1 XINJE XG2/XDH AND XINJE DS5C2 SERVO ETHERCAT COMMUNICATION EXAMPLE.................. 459
14.1.1 SYStem CONfIGUIALION ........ccuoeueeuiiiiiiiiiiiiiiictiictc ettt 459
14.1.2 SYStem tOPOIOZY .....evvvvuiiiiiiiiiiiiiictcc e 459
14.1.3 DEBUGZING SIEPS ...ttt e 460
14.2 BEFEI TWINCAT AND XINJE DS5C2 SERVO ETHERCAT COMMUNICATION EXAMPLE............... 488
14.2.1 SYSEM CONFIGUIALION ...ttt st 488
14.2.2 SYStem tOPOIOZY ....evvvuiiiiiiiiiiiicccc e 488
14.2.3 DeBUGZING SIEPS ...ttt et 489
14.3 SYS AND XINJE DS5C2 SERVO ETHERCAT COMMUNICATION EXAMPLE .......cccooovviiiniiiiiiiecnne, 503
14.3.1 SYSEM CONFIGUIALION ...ttt 503
14.3.2 SYStem tOPOIOZY .....evvvuiiiiiiiiiiiiciccct et 503
14.3.3 DeBUGZING SIEPS ...ttt e 504
14.4 OMRON AND XINJE DS5C2 SERVO ETHERCAT COMMUNICATION EXAMPLE .......ccocoiiieiiiecrnee 525
14.4.1 SyStem CONfIGUIALION ........ccuveuevuiiiiiiiiiiiiiiictiitci ettt 525



DS5C2 Series Servo Driver User Manual Table of Contents

14.4.2 SYStem tOPOIOZY ......vovvvuiiiiiiiiiiiicictcicct e e 525
14.4.3 DEBUGZING SIEPS ...ttt 526
APPENDIX c.cciiiiiiiiiiiiiiiiiienieiiiiiesiesseisisssessessssissessesssessssssssesssessssssssssssesssessssssssesssesssessssssssesssessssssssesssessses 542
APPENDIX 1 CERTIFICATION AND STANDARD REQUIREMENTS ......ccoociiiiiiiiiiiiiceeee e 542
Appendix 1.1 EU Directives and Compliance Standards Applicable to This Product.................cccccoceevvvvcvirvecncnne. 542
Appendix 1.2 Information on the Manufacturer and the EU Authorized RepreSentative...............cccccvveecerieecuennens 543
MANUAL UPDATE LOG ....uuiiiiiiiiiinniinienieiniiiesiesssisissiessesssitessessesssesessessssasessesssssssssssesssessssssases 545

XI



DS5C2 Series Servo Driver User Manual Table of Contents

» » Confirmation upon product delivery

After the product arrives, please verify its integrity in the following aspects.

Confirm Project Remarks

Does the delivered product match the | Please confirm according to the nameplates of the servo

ordered model? motor and servo unit.

Is the rotating shaft of the servo motor | It is normal to gently rotate the device with the hand.

operating smoothly? Motors equipped With brakees will not rotate.

Conduct a comprehensive visual inspection to check for
Is there any damaged area? )
any damage caused by transportation or other factors.

Is there any loose screw? Use a screwdriver to check for any loose parts.
Check whether the motor codes on drive U3-70 and the

motor label match.

Is the motor code consistent?

If any of the items listed above are inappropriate, please promptly contact the product's agent, office, or
the sales department of Xinje Company.
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1 Servo system selection

1.1 Servo Driver Selection

1.1.1 Model Name

DS5 C2-2 PO - PTA- FS

L——| Name Optional function
Name Product name FS STO
DS5 DSS series FT High Protection Type
Empty Without STO
Name Product type Niine | EcaiEie
C EtherCAT .
T Communication
Name Product version
- Name | Rated output power | Name | Rated output power
2 | Highperformance 0P1 100W 2P6 2.6kW
0pP4 400W 3P0 3kW
N Rated volt 1 t
ame | wafed votage lnpu 0P7 750W 5Ps 5.5kW
2 AC220V 1P0 kW 75 7.5kW
4 AC380V 1P5 1.5kW 15P0 15kW
2P3 2.3kW 22P0 22kW
2P3 2.3kW
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1.1.2 Label Description

XINJE SERVO DRIVER _

C.P:
Product Model MODEL: DS5C2-20P4-PTA-FS IP20 G+ (ieutis Mrk
AC INPUT AC OUTPUT
e T 1PH 200~240V 3PH 0~240V 28A L -
P 50/60Hz 4.0A 0~500Hz 0.4KW Rated Output
MOTOR CODE:8024/80E4 < Hardvare Version/
UTIVITITITTITI  Ce@sonyay™ e versn
Product A V5.0
1A CE Mark

Serial Number
Company Name —#WUXI XINJE ELECTRIC CO.,LTD. MADE IN CHINA

hrlhbahib

1.1.3 Description of each section

B 0.1 kWto 7.5 kW servo driver

)
N
RS =
\:: "hzz DEECRsssagvscax —(13)
N —(13)
;\;\: \ g — (1)
\ | E— —(12)
N M —2—an — (1) — (1)
ﬂ\}‘ P - (12) (8
T el - —(7)
N = ® M
:\‘§ gg;ﬂ aur : _E?§ )
N — 9 @)
\lx @ " @ — (10)
R,
"’\\\ = —f—ao EZ; @
\Q Qum —————(7) (4)
N & —
=@ == I— (10
2 59 (5)
A (4) _Eé‘)”
I 2 Ag—(5) —(6) — (6)
==

a) Schematic diagram of the driver components for 0.1-0.75 kW  b) Schematic diagram of the driver components for 1-3 kW

¢) Schematic diagram of the driver components for 5.5/7.5 kW

The names of the various components of the 0.1 kW to 7.5 kW servo driver are as follows:
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Number Name

Explanation

L/N, LI/L2/L3, R/S/T
(D Main circuit power input
terminal

Reference drive nameplate rated voltage level: Input
main circuit power supply:

L/N: Single-phase 220V main circuit power supply;
L1/L2/L3: Single-phase/triple-phase main circuit power
supply;

R/S/T: Three-phase 380V main circuit power supply.

P+, D, and C brake resistor
connection terminals

(2)

When using the built-in braking resistor, short-circuit the
P+ and D terminals, and disconnect P+ from C.

When using an external brake resistor, disconnect the P+
and D shorting wires and connect the brake resistor to
the P+ and C terminals.

(3) | P+ and P-busbar terminals

Driver bus terminal.

U, V, W servo motor power
terminals

(4)

Connect the servo motor to the U/V/W phases.

(5) | PE motor Grounding terminal

Connect to the motor's Grounding terminal for
Grounding.

(6) | ©Driving Grounding terminal

Connect to external Grounding piles for Grounding
treatment.

Connect to the power Grounding terminal for
Grounding.

CHARGE busbar voltage

(7 indicator light

This indicator shows that the bus capacitor is charged.
When the light is on, even if the main circuit power is
OFF, the internal capacitor of the servo unit may still
retain charge. Therefore, do not touch the power
terminals when the light is on to avoid electric shock.

3) CNO: Input/Output Control
Port

Input/output control signal terminal.

CNI1: EtherCAT

EtherCAT communication network cable interface.

©) communication port

CN2: Encoder communication | Connect to the motor encoder terminals.
(10)

port

CN3: RS232 communication RS232 communication interface for connecting with the
(11) s

port servo master computer's debugging software.

) . STO functional safety terminals are designed for
(12) g?rfr;irsl;rlo Safety Function applications requiring safety functions and for
connecting external safety function signals.
. . Five 8-digit LED displays for showing the servo's

(13) | Driver Display Panel operating status and parameter settings.
(14) | Wiring auxiliary clip Assistance for installing and wiring Pinterminals.

B 15 kW servo driver
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(12)
(10)

(9)
1)

P
(®
(&)

(5)

(4)

(3
(2)

QD)

Schematic diagram of the 15 kW drive unit component description

The names of the components of the 15 kW servo driver are as follows:

Number Name Explanation
R/S/T main circuit power input Referepce .drive nameplate rated voltage level: Input
(D) terminal main circuit power supply:
R/S/T: Three-phase 380V main circuit power supply.
U,V,W t
(2) » Vo W SCTVO IMOTOT power Connect the servo motor to the U/V/W phases.
terminals
Connect to the motor's Grounding terminal for
Grounding.
(3) | PE Grounding Connect to external Grounding piles for Grounding
treatment.
Connect to the power Grounding terminal for
Grounding.
(4 P+ and P-busbar terminals Driver bus terminal.
. When using an external braking resistor, connect it to
(5) | PB terminal the P+ and PB terminals.
(6) CNO: Input/Output Control Terminal instruction input signal and other input/output
Port signal ports.
CN1: EtherCAT . .
(7 e EtherCAT communication network cable interface.
communication port
2:E icati .
(8) ;():i\it neoder communication Connect to the motor encoder terminals.
9) CN3: RS232 communication RS232 communication interface for connecting with the
port servo master computer's debugging software.
. . Five 8-digit LED displays for showing th '
(10) | Driver Display Panel ive 8.d1g1t displays for s ov&./mgt e servo's
operating status and parameter settings.
(11) | Panel Operation Button Four p.anel operation bu‘Ftons for checking the servo's
operating status and setting parameters.
(12) PWR busbar voltage indicator | This indicator shows that the bus capacitor is charged.

light

When the light is on, even if the main circuit power is
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OFF, the internal capacitor of the servo unit may still
retain charge. Therefore, do not touch the power
terminals when the light is on to avoid electric shock.

22kW and 32kW servo drivers

10
“1)

9
(13)

(7)

(8)

(6)
¢))

(4)

(5)

Number Name Explanation
R/S/T main circuit power input RefereI.we .drive nameplate rated voltage level: Input
(D terminal main circuit power supply:
R/S/T: Three-phase 380V main circuit power supply.
U,V,W t
(2) o ¥, WV SCIVO Otor powet Connect the servo motor to the U/V/W phases.
terminals
Connect to the motor's Grounding terminal for
Grounding.
(3) | PE Grounding Connect to external Grounding piles for Grounding
treatment.
Connect to the power Grounding terminal for
Grounding.
(4) | P+ and P-busbar terminals Driver bus terminal.
. When using an external braking resistor, connect it to
(5) | PB terminal the P+ and PB terminals.
(6) CNO: Input/Output Control Terminal instruction input signal and other input/output
Port signal ports.
1: EtherCAT L .
(7 CNI: Et .er(; EtherCAT communication network cable interface.
communication port
(3) E(I)jtz: Encoder communication Connect to the motor encoder terminals.
9) CN3: RS232 communication RS232 communication interface for connecting with the
port servo master computer's debugging software.
. . Five 8-digit LED displays for showing th '
(10) | Driver Display Panel ive 8.d1g1t displays for s ov&./mgt e servo's
operating status and parameter settings.
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Number Name Explanation
(11) | Panel Operation Button Four p.anel operation bu‘Ftons for checking the servo's
operating status and setting parameters.
EMC Grounding: Suppresses electromagnetic
interference to ensure proper equipment operation and
(12) EMC Grounding, lightning signal integrity;
protection Grounding Lightning protection Grounding: Discharges lightning
current to prevent equipment damage and personal
injury.
. STO functional safety terminal, used for safety function
(13) CN>: STO Safety Function applications and eZemal safety signal irgut. (Not

Terminal (Reserved)

enabled yet)




DS5C2 Series Servo Driver User Manual Table of Contents

1.1.4 Service drive dimensions

B DS5C2-20P1/20P4-PTA (-FS) Unit: mm

45 163. 6 4.5 ‘33. 23
Lo
<~
z :
— [on}
=
2
| =4 -

B DS5C2-20P7-PTA (-FS) Unit: mm
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B DS5C2-21P0/41P0/41P5-PTA (-FS) Unit: mm

ol hhbhb hbhhbobe

0
=1

4.7

160

A
190. 3 o5

; s Eu:
= = == o N )
= s IS TIIIIIC| pEmmem
i " . E — -=-:==.-.-.-==. ]
i) —
; ol I@ = H }
ia m =
f=] L -

a|E@ o i

175




DS5C2 Series Servo Driver User Manual Table of Contents

87
£
4
m
]
Onf

249

B DS5C2-45P5/47P5-PTA (-FS) Unit: mm

e e e e
e =
e
===
R ===

e N =

=
= =

= =

:::::
:::::
:::::
:::::
:::::
:::::

e Y ]

e Y ]

e Y ]

2

417

209.7

Hl

X
S0 76 H 5.5
J
o I
Lo
I g
[a\}
m ©
@%
ﬁ—ﬁﬂ{
5.5
120
15
4>'»<— J
é}
Lo
o
(o]
[o]
[a\]
=4
o
ﬁ—ﬁﬁ




DS5C2 Series Servo Driver User Manual Table of Contents

m DS5C2-422P0-PTA, DS5C2-432P0-PTA Unit: mm
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1.1.5 Performance requirement
Project Explanation

Service Unit

DSS5C2 series servo driver

Apply encoder

Standard: 19-bit/23-bit communication encoder

Power Input

DS5C2-20Po-PTA (-FS): Single-phase/Three-phase AC 200-240
V, 50/60 Hz

If using a single-phase 220V power supply, connect to L1 and L3;
otherwise, parameter memory may be affected during power

failure.

DS5C2-40Po-PTA (-FS): Three-phase AC 380—440 V, 50/60 Hz

Control method

IGBT PWM control with sine wave current drive method

The product complies with the

EN 61800-5-1:2007/A11:2021

standards.

Protection Level Class I

Connect to the grid system TN/TT

IP grade 0.1~3kW: IP20

Operation
Make use of | temperature

condition

-10 to +55°C (No power rating reduction required for temperatures
between-10°C and 45°C; a 2% power rating reduction is required
for temperatures exceeding 45°C, with a reduction of 2% for each

additional degree Celsius increase)

Storage

temperature

-20~+60 °C

10
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Project Explanation
Ambient .
. Below 90% RH (no condensation)
humidity
Vibration 4.9m/s2
resistance

Above sea level

For heights not exceeding 1000 m; for heights above 1000 m, use at

a reduced rate (a 1% reduction per 100 m increase in height).

Safety function | STO Safe Torque shutdown (FS model)
Dynamic
. support
braking
Encoder
o communication | 4M
Build-in
. rate
function —
End-jitter
. support

suppression

Bus

synchronization | 250us, 500us, Ims, 2ms, 4ms, 8ms, 10ms

cycle
750W and below: 3 channels
Above 1 kW: 5 channels
0.1~7.5kW:
SI1, SI12: High-speed SI inputs with a response time <2 ps;
SI3, SI4, SI5: Low-speed SI inputs with a response time <2 ms.

Digital input

s P 15~32kW:
SI1, S12, SI3: Low-speed SI inputs with a response time <2 ms;
SI4, S15: High-speed SI inputs with a response time <2 ps.
Input/Output Control voltage: Typical voltage is DC24V; the minimum shall not
Signal be lower than DC18V, and the maximum allowable voltage shall

not exceed DC28V.

Numeric output

750W and below: 3 channels
Above 1 kW: 4 channels

7.5 kW and below: SO1, SO2, SO3; response time <7 ps;
15 kW and above: SO1, SO2, SO3, SO4; response time <7 ps.

Maximum load current:

400W and below: SO1 DC 500mA (maximum), SO (other) DC
50mA (maximum);

750W and above: SO (full range), DC 50mA (maximum), supports
24VDC with a maximum voltage not exceeding 30VDC;

11




DSS5C2 Series Servo Driver User Manual Table of Contents

1.1.6 Electrical specifications

. Power
. . Maximum
Drive | Continuous supply .
. output . Power Supply Cooling
Drive model power output input
current Voltage method
(kW) | current (A) A) current
(A)
DS5C2-20P1-PT .
Self-coolin
0.1 0.9 3.15 1.3
A (-FS) g
Uniphase
DS5C2-20P4-PT .
Self-coolin
0.4 2.8 9.8 4 AC200 ~ 240V,
A (-FS) g
50/60Hz
DS5C2-20P7-PT
0.75 4.8 16.8 5.5 Air cooling
A (-FS)
6
DS5C2-21P0-PT
(1PH) . .
1.0 6 18 Air cooling
A (-FS) 4.4
(3PH)
7.4
DS5C2-21P5-PT
(1PH) . .
1.5 8 20 Air cooling
A (-FS) 5.1 .
Single-phase/three-p
(3PH)
g hase AC 200-240 V,
DS5C2-22P3-PT 50/60 Hz
(1PH) . .
2.3 9 18 Air cooling
A (-FS) 7.4
(3PH)
8
DS5C2-22P6-PT
(1PH) . .
2.6 10.5 29.93 Air cooling
A (-FS) 7.4
(3PH)
DS5C2-41P0-PT
1.0 3.2 9.6 4 Air cooling
A (-FS)
DS5C2-41P5-PT Three-phase
1.5 5.5 13.75 4 Air cooling
A (-FS) AC380~ 440V,
DS5C2-42P3-PT 50/60Hz
2.3 8.5 21.25 6.8 Air cooling
A (-FS)
DS5C2-43P0-PT 3.0 11 29.7 8 Air cooling

12
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. Power
. . Maximum
Drive | Continuous supply .
. output . Power Supply Cooling
Drive model power output input
current Voltage method
(kW) | current (A) @A) current
(A)

A (-FS)
DS5C2-45P5-PT

5.5 20 50 16 Air cooling
A (-FS)
DS5C2-47P5-PT

7.5 25 62.5 20 Air cooling
A (-FS)
DS5C2-415P0-P . .

15 35 87.5 30 Air cooling
TA
DS5C2-422P0-P . .

22 43.5 108.75 35 Air cooling
TA
DS5C2-432P0-P . .
A 32 62 124 50 Air cooling

13
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1.2 Servo Motor Selection

1.2.1 Model Naming

B MS6 motor

MS6S - 80CS 30BZ3 - 21P0 -8
Display J \_ Display Motor Type
(series) Inerti Empty Standard Type
MS6L | Ultra-low inertia | S Short Frame Type
MS6S Low inertia F Air-cooled Motor
MS6G | Medium inertia Y Liquid-cooled Motor
MS6H High inertia
Display Voltage level
Display Base no. 0AS S0W
25 25 base 0P1 100W
40 40 base 0p2 200W
60 60 base 0P4 400W
80 80 base 0P7 T50W
100 100 base 0P8 850W
110 110 base 1PO 1kW
130 130 base 1P5 1.5kW
180 180 base 1P8 1.8kW
200 200 base 2P3 2.3kW
265 265 base 2P5 2.5kW
2P6 2.6kW
Display Encoder type 3P0 3.0kW
Single/multi-turn in one 4P4 4.4kW
CN 19-bit magnetic encoder 5P0 5.0kW
TH Multi-turn 23-bit optical encoder 5P5 5 5KW
Display | Rated speed(rpm) 7P0 7.0kW
15 1500 7P5 7.5kW
17 1700 13P0 13kW
20 2000 17P0 17kW
25 2500 21P0 21kW
30 3000 27P0 27kW
30P0 30kW
Display Motor shaft 48P0 48kW
B Keyed, With oil seal, with threaded hole s Voltage lovel
E Special shaft specifications (length, 2 220V
diameter, etc.)
4 380V
Display F e Fh 5L =) Display Motor connector
No brak 2 Aviation plug
o brake
7 With brake 3 Waterproof connector
4 Waterproof connector to amp plug

The DS5C2 series (firmware version <4230) servo driver is compatible with servo motors
using CN or TH encoders.

The DS5C2 series servo driver (firmware version >4230) is compatible with servo motors
using CS, CM, CN, TL, or TH encoders.

14
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1.2.2 Description of each section

B3 plug type motor

Encoder

Encoder Socket

Power Cable Socket
(with Integrated Brake)

Mounting

Flange Face K
Mounting Screw =
Through-hole g W

Output Shaft —— ¢

B2 plug type motor

Encoder

Encoder Socket

Power Cable Socket
(with Integrated Brake)

Thread

Mounting Flange Face

Mounting Screw
Through-hole

Output Shaft

B4 plug type motor

Encoder

Encoder Socket

Power Cable
Socket

Mounting
Flange Face

Output Shaft

Mounting Screw
Through-hole

15



DS5C2 Series Servo Driver User Manual Table of Contents

B High-power air-cooled motor

Power Connection

Terminals Power line
Power CBinneCtion E— s—-——— fan outlet hole
Fan termi
Encoder Socket an termina
Fan
Mounting o
Flange Face Lifting Lug
Encoder

Output Shaft —

Mounting Screw g
Through-holes

B High-power liquid-cooled motor

Power Connection
Terminals

Power Connection
Box

Encoder Socket

Lifting Eye ———
Mounting \) #— Encoder
Flange Face T N ) Water Inlet/

Outlet Port

T Base

Mounting

. Bracket
Mounting Screw

Through-holes

16
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1.2.3 Dimensions of the servo motor

Installation dimensions of the 25-machine-base motor Unit: mm

44
@O‘O4 435
o0z [4] IREESN
L » ’
{1 @)
\ NE/
[ Jo.0a]al-, 25 19.840.1
13.5 979 [P5
LA+1 .
Motor Model - Inertia Level
Regular With brake
MS6S-25CN30B4-20A5 97.5 - High inertia
Installation dimensions of the 40-watt motor base Unit: mm
[6]0.06]A] —= = 2-04.6 -
0.02 % _ wl | 46 i— i
0 0| o \ A
D~ NN
et et )
iSS \ {
AN f ™
- 35) TS
4 LA 040
LA£1 ,
Motor Model - Inertia Level
Regular With brake
MS6H-40CN30Bo3-20A5-S 60.8 93.4
MS6H-40CN30Bo3-20P1-S 77.4 110 o
High inertia
MS6H-40TH30BO3-20A5-S 62.8 95.4
MS6H-40TH30Bo3-20P1-S 79.4 112

Installation dimensions of the 60-watt motor base Unit: mm
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<—‘ A
[bfo.06]a] —= m %:J:;:Dﬁ 5. 070~ z
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3 30 LA
LA+£1
Motor Model - Inertia Level
Regular With brake
MS6H-60CN30B03-20P2 76.4 99.15 o
High inertia
MS6H-60CN30B03-20P2-S 66.7 93.5
MS6S-60CN30B03-20P4 98.4 121.15
MS6S-60CN30Bo3-20P4-S 88.7 115.5 o
Low inertia
MS6S-60TH30Bo3-20P4 97.4 121.2
MS6S-60TH30Bo3-20P4-S 97.4 121.2
MS6H-60CN30B03-20P4 98.4 121.15
MS6H-60CN30B03-20P4-S 80.2 106.95 S
High inertia
MS6H-60TH30BO3-20P4 98.4 121.15
MS6H-60TH30Bo3-20P4-S 80.2 106.95
Installation dimensions of the 80-watt motor base Unit: mm
4-06. 50
[e]0.06[a] — e ’H_{fji_l
| i
[n]o.02]4] ]
Sa—1 *
25 - W
]
35-1=8
LA
LA+1 )
Motor Model - Inertia Level
Regular With brake
MS6S-80CN30Bo3-20P7 107.1 132.1
MS6S-80CN30Bo3-20P7-S 95 126.9 o
Low inertia
MS6S-80TH30Bo3-20P7 107.1 132.1
MS6S-80TH30Bo3-20P7-S 106.1 138
MS6H-80CN30Bo3-20P7 107.1 132.1
MS6H-80CN30Bo3-20P7-S 89.2 121.1 High inertia
MS6H-80TH30BO3-20P7 107.1 132.1
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LA+1 .
Motor Model - Inertia Level
Regular With brake

MS6H-80TH30B03-20P7-S 100.3 132.2
MS6S-80CN30Bo3-21P0 117.6 142.6 L

Low inertia
MS6S-80TH30Bo3-21P0 117.6 142.6
MS6H-80CN30B03-21P0 134 159
MS6H-80CN30Bo3-21P0-S 112.5 144.4 o

High inertia
MS6H-80TH30Bno3-21P0 134 159
MS6H-80TH30B03-21P0-S 123.6 155.5

B Installation dimensions for 100-unit base motor Unit: mm

<—‘ P
21 7% .
%oo M6 K12 ~Jo.025]4 ‘ ‘ o g
J. [ -
§<~ — -
< 32
4] B
5 12
20 O p0.06[AL 45 LA
<J P
LA+1 )
Motor Model Inertia Level
Regular With brake
MS6L-100CN30Bo2-a0l1P5 180 205
MS6L-100TH30Bo2-o01P5 193 218 Ultra-low
MS6L-100CN30B02-42P5 228 253 inertia
MS6L-100TH30Bo2-42P5 241 266
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Installation dimensions of the 110 motor base Unit: mm

LA+1 )
Motor Model Inertia Level
Regular With brake
MS6G-110CN30Bo2-o1P5 132.5 163.5
MS6G-110TH30Bo2-0l1P5 149 180 ) ]
Middle Inertia

MS6G-110CN30Bo2-21P8 132.5 163.5
MS6G-110TH30Bo2-21P8 149 180

Installation dimensions of the 130 motor base Unit: mm

0110h7
02216

M
iim

55i(%§ 2 LA
Motor Model LA Inertia Level
Regular With brake

MS6G-130CN15Bo2-00P8 133.5 162.5
MS6G-130TH15Bo2-00P8 150 179
MS6G-130CN25Bo2-01P0 119.5 148.5
MS6G-130TH25Bo2-01P0 136 165
MS6G-130CN20Bo2-01P5 133.5 162.5 Middle Inertia
MS6G-130CN15Bo2-o1P5 151.5 180.5
MS6G-130TH20Bo2-o1P5 150 179
MS6G-130TH15Bo2-0l1P5 168 197
MS6G-130CN15Ex2-02P3 181.5 210.5
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Motor Model

LA£1

Regular

With brake

Inertia Level

MS6G-130THI5En2-02P3

198

227

5
o = 4-29
| . > -~
ﬁ/ﬂ 00251« A1 E%%;_m é )82 /6145
o~ BEem———— O
ek - - @)
g ° <|Ji/\0 _ i ! J
Al \
5,712 ¥/=ﬁ
-[O]@o.06]] |L_55 LA 0130
LA+1 )
Motor Model - Inertia Level
Regular With brake
MS6G-130CN15Bo2-02P3 181.5 210.5
Middle Inertia
MS6G-130TH15Bo2-02P3 198 227

<—‘ A
©|@0.06]A E
| ——xr,
1 R ==—
5 ‘ it ‘
55 LA
<J A
LA+I1
Motor Model - Inertia Level
Regular With brake
MS6G-130CN25BO2-22P6 148.5 180.5
Middle Inertia
MS6G-130TH25B02-22P6 165 197
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0110h7
12816

(4]
I
5 12
63 LA
—
LA+£1
Motor Model Inertia Level
Regular With brake
MS6S-130CN30B02-43P0 202.8 231.8
MS6S-130TH30Bo2-43P0 219.3 248.3
MS6S-130CN30BO2-45P0 257.8 298.5 ) )
Low inertia
MS6S-130TH30Bo2-45P0 274.3 315
MS6S-130CN30BO2-47P0 321.8 362.5
MS6S-130TH30Bo2-47P0 338.3 379

Installation dimensions of the 180-watt motor base Unit: mm

Bloil] —
W 0
_lE fn]o.034]
Ml o
= Soh 65 |
3 i
79 20 1A
LA+1
M Model I ia Level
cloilecs Regular With brake nertia Leve
MS6H-180CN15Bo2-43P0 215 255 o )
High inertia
MS6H-180CN15B02-44P4 247 287
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l—(r n0.08[A | L(‘_? S
o= —
%6\/‘?}\;} % % g l—«h 0.03]A \‘ g
Do < gi—i———ﬁ —
= 96
1 3
37
113 19 g,
LA+1
Motor Model With Inertia Level
Regular
brake
MS6H-180CN15Bo2-45P5 269 309 o )
High inertia
MS6H-180CN15Bo2-47P5 325 365
- A )
Bl —
{r[no.08[a f ‘ - m
% o l—{h\a.ux\.\\ 1 ;
<8 ==
s 6]
R
79 20 LA
LA+£1
Motor Model With Inertia Level
Regular
brake
MS6H-180CN15E02-45P5 269 309 o )
High inertia
MS6H-180CN15E02-47P5 325 365

|

©Jg0.08[A 1 Joa[a}—~| @
N 7
wi2ig16 o 5 = —
z S e 0 L
o 19 A% LA 0180
LA£1
Motor Model Inertia Level
Regular With brake

MS6G-180CN15Bo2-43P0 162 206.5
MS6G-180CN15Bo2-44P4 185 229.5 Middle Inertia
MS6G-180TH15B02-43P0 176.5 221
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LA+1
Motor Model - Inertia Level
Regular With brake
MS6G-180TH15B02-44P4 199.5 244
<—‘ A
<N
- i e
3 N
[ P e
o E— _
= ] 96 S
.08]4]
113 3 LA
-
LA+1
Motor Model Inertia Level
Regular With brake
MS6G-180CN15B02-45P5 208 252.5
MS6G-180CN15B02-47P5 256 300.5
Middle Inertia
MS6G-180TH15B02-45P5 222.5 267
MS6G-180TH15B02-47P5 270.5 315
Installation dimensions for 200-unit base motor Unit: mm
242. 4
— 180 160
-014. 5\
B )
Mopss | e [
. @ i :
g Q =
ST [al
5
82
-,
LA+1
Motor Model - Inertia Level
Regular With brake
MS6G-200TH17Bo2-413P0-F 433 512
MS6G-200TH17Bo2-417P0-F 468 545.5
Middle Inertia
MS6G-200TH17Bo2-421P0-F 503 580.7
MS6G-200TH17B2-427P0-F 536.4 615.7
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180 160
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LA+1 )
Motor Model - Inertia Level
Regular With brake
MS6G-200TH17B2-413P0-Y 361 /
MS6G-200TH17B2-417P0-Y 396 /
Middle Inertia
MS6G-200TH17B2-421P0-Y 431 /
MS6G-200TH17B2-427P0-Y 166 /
Installation dimensions of the 265 motor base Unit: mm
—._lp 129 244 189
ﬂ 0.12 b 025 @
1 1 85 4019—- |
. o o 0.03[A B =8 Y TS
= b il & v
= Z g
_ g 1 0
4] : s A & g[
il 4918 HEe L Sil -
25 ©|Fo.08 A'— 4 2.5 1B D265 i
-
LA+1 '
Motor Model - Inertia Level
Regular With brake
MS6G-265TH17B2-430P0-F 527.5 /
Middle Inertia
MS6G-265TH17B2-448P0-F 577.5 /

25




DSS5C2 Series Servo Driver User Manual Table of Contents

1.2.4 Axial load & Radial loading

.
ST
=) P W\

Radial 2 .

N ‘J

Axial
seat No 40 60 80 100 110 130 180 200 220 265
Axial

. 54N | 74N | 147N | 196N | 147N | 196N | 400N | 640N 686N | 1120N

loading
Radial
load: 78N | 245N | 392N | 500N | 392N | 686N | 800N | 1880N | 2254N | 3200N
oading

1.3 Cable Selection

1.3.1 Model Naming

B Encoder cable model

CP-SCT-M-02
Display Cable type J Display | Length (M) Display | Length (M)
CP Standard Encoder Cable 02 2 12 12
CPT High-Flexible Encoder Cable 03 3 16 16
05 5 20 20
Display Connector Type 08 8 25 25
SP AMP Connector 10 10 30 30
SL 15-pin Aviation Connector
Displ. Battery Case Opti
SC 10-pin Mini A viation Connector B ey Tee T
SE B3 Connector, Motor Side M Without Battery Case
(Standard Orientation) With Battery Case
SF B3 Connector, Motor Side B (Frame Size >100)
(Reverse Orientation) BM With Battery Case
7DIL, | Straight DB Connector (Drive Side) (Frame Size <80)
Display Coupling Type
T Threaded Push-Pull Type (for Frame 130/180 only)
Empty Standard Type
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| Power cable model

CP-SCT-M-02
Display Cable type J Display | Length (M) Display | Length (M)
CP Standard Encoder Cable 02 2 12 12
CPT High-Flexible Encoder Cable 03 3 16 16
05 5 20 20
Display Comnector Type 08 8 25 25
Sp AMP Connector 10 10 30 30
SL 15-pin Aviation Connector
Displ Battery C t
SC 10-pin Mini A viation Connector il SRR
SE B3 Connector, Motor Side M Without Battery Case
(Standard Orientation) With Battery Case
SF B3 Connector, Motor Side B (Frame Size >100)
(Reverse Orientation) With Battery Case
BM N
ZDL Straight DB Connector (Drive Side) (Frame Size <80)
Display Coupling Type
T Threaded Push-Pull Type (for Frame 130/180 only)
Empty Standard Type
CMT - E05A -03
Name Cable type j_ Name | Length (m) | Name | Length (m)
CM | Power cable-no brake 02 2 03 3
CMB | Power cable-with brake o3 > v8 8
10 10 12 12
Name Cable type 16 16 20 20
T High flexibility 25 25 30 30
G High flexibility and oil — _
resistance Name Driver side terminal
- Normal A/B Needle terminal (drive side)
T Thread waterproof (motor side)
Name Motor plug type U-shaped /O-shaped
E B3 positive outlet plug terminal (drive side)
F B3 reverse outlet plug Name | Wire diameter (mm?)
L 4-core small aviation plug 03 03
XL 4-core medium aviation plug 05 0.5
D 4-core O shape plug 15 L5
20 2.0
60 6.0

1.3.2 The cable connecting the drive unit to the motor

B Encoder cable interface

(1) Definition of soldering pins for encoder cables on the servo driver side

| Interface pin definition
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7.5 kw and below Number Definition Number Definition
1 5V 4 /
2 GND 5 485-A
3 / 6 485-B
Number Definition Number Definition
Temperature
1 6 GND
transducer -
Temperature
2 7 /
transducer +
485-B 8 S5v
11 kw and above 4 485-A 9 /
Shield line - -

(2) Definition of soldering pins for encoder cables on the motor side

Motor model Connector pin Interface pin definition
Number Definition
. 1 5V
o
i / e 2 GND
MS6-40,60,80 base b3 motor 1 ° > Batt
4 Bat-
Forward line; reverse line 5 485-A
(viewpoint) 6 485-B
7 Shielding layer
Number Definition
1 /
2 Sv
3 GND
4 485-A
MS6-130 chassis b2 motor 5 485-B
6 Cell +
7 Cell -
8 /
9 /
10 Shield line

Motor Model

Connector Pin

MS6-180 chassis B2 motor

Interface Pin Definition
Number Definition
1 Shield line
2 /
3 485-B
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485-A

GND
cell -
5V

cell +

O |0 | Q[N ||~

10-15 /

Number Definition
1 Shield line

2 /

3 485-B

4 485-A

5 /

6

7

8

MS6G-200,265 chassis B2
motor

GND

cell -

5V
9 cell +
10-13 /

14 temperature -

15 temperature +

Battery case instructions:

1) The cable defined by the battery+ and battery-pins in the aforementioned encoder is intended for
absolute motors; non-absolutely motors do not include these pins on their cables.

2) Only absolute-value motor adaptation cables are equipped with an external battery compartment
containing a 3.6V/2.7Ah high-capacity battery with power-off battery replacement functionality,

ensuring a service life of >2 years. The battery replacement procedure follows Section 7.1.2.

m Currently, encoder cables are available in lengths of
2m,3m,5m,8m,10m,12m,16m,20m,25m,30m,35m,40m,45m, and 50m.
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Power cable interface

(1) Definition of power line pins on the servo driver side (pin terminals use snap-fit clips for wiring

installation)
Motor Model Connector appearance Interface Pin Definition
Color Definition
Red U
White A"
MS6-40,60,80 base motor Black w
Yellow-green PE
Lan BK+
Brown BK-
Color Definition
Brown U
Black v
MS6-130 chassis motor Lan W
Yellow-green PE
Red BK+
Black BK-
Color Definition
Brown/Ruby U
Black/Yellow \Y
MS6-180 Base Motor ? Lan w
Yellow-green PE
Red BK+
Black/White BK-
Color Definition
Red U
MS6-200,265 chassis motors 9 Huang \%
Lan w
Yellow-green PE

(2) Definition of welding pin for the motor-side power cable

Motor Model

Connector Pin

Interface Pin Definition

MS6-40 chassis B3 motor

Forward line; Reverse line

(Viewpoint)

Number

Definition

1

w

\Y%

U

PE

BK+

BK-

N | N[ |W]|DN

Shielding
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Motor Model

Connector Pin

Interface Pin Definition

MS6-40 chassis B3 motor

Forward line; Reverse line

Number

Definition

layer

(Viewpoint)
Motor Model Connector Pin Interface Pin Definition
Number Definition
1 U
3
4 2 \%
MS6-60,80 chassis B3 motor B 3 AV
Forward line; Reverse line 4 PE
Forward line; Reverse line A BK+
(Viewpoint) B BK-
Number Definition
MS6G-130 base station @ @ [; :}v
non-brake-equipped motor @ c U
D PE
Number Definition
A W
@ ® B A%
MS6G-130 Base Brake Motor ©)] o C U
@ @ D PE
1 BK+
2 BK-
Number Definition
MS6G-180 base station @ @ ;: 1;15
non-brake-equipped motor @ c v
D U
Number Definition
A PE
® ® b W
MS6G-180 Base Brake Motor @ @ C Vv
© D U
1 BK+
2 BK-
Number Definition
MS6H-180 base station ©)
non-brake-equipped motor ® ® ! PE
[0) 2 U
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Motor Model Connector Pin Interface Pin Definition
PN v Number Definition
~&EE - 3 v
MS6-60,80 chassis B3 motor B 1
Forward line; Reverse line
Forward line; Reverse line 4 W
(Viewpoint)

Motor Model Connector Pin Interface Pin Definition
Number Definition
A U
@ O B v
MS6H-180 Base Brake Motor Q Q C W
@ @ D PE
1 BK+
2 BK-
Color Definition
red U
MS6H-200 and MS655 base
Huang \%
motors
Lan \\%
Yellow-green PE

Brake shoe pin description:

The cable with pin definitions including BK+ and BK-is designed for brake-equipped motors; cables for

non-brake motors lack these pins and feature empty terminals instead.

(0

Currently, power line cables are available in lengths of 2 meters, 3 meters, 5 meters, 8
meters, 10 meters, 12 meters, 16 meters, 20 meters, 25 meters, 30 meters, 35 meters, 40
meters, 45 meters, and 50 meters.
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1.3.3 EtherCAT EtherCAT communication cable model

JC-CB-1
Name Cable type _—,_ L Name | Length (m)
IC EtherCAT communication cable 0P2 0.2
0P3 03
Name Plug type 0P5 05
CB Cat5e 1 1
3 3
5 5

m Currently, EtherCAT bus communication cables are available in lengths of 0.2 meters,

0.3 meters, 0.5 meters, 1 meter, 3 meters, 5 meters, 10 meters, and 20 meters.
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1.4  Braking resistor selection

When the servo motor is driven in generator mode, the electrical energy flows back to the servo amplifier
side, known as regenerative power. This regenerative power is absorbed by charging the smoothing
capacitor in the servo amplifier. Once the maximum chargeable capacity is reached, the excess
regenerative power is dissipated through the braking resistor.
The process by which a servo generates renewable electricity is as follows:

® During deceleration operation or during deceleration stop;

® When the vertical axis runs downward;

® When an external load drives the motor to rotate.

Servo driver model Braking resistor connection terminal

1) Use the built-in braking resistor by short-circuiting terminals P+ and D,
and disconnect P+ from terminal C.

2) For drivers with built-in braking resistors rated at 7.5 kW or below, when
using an external braking resistor: connect the resistor to terminals P+ and C;
DS5C2-00PO-PTA | disconnect the shorting wires between P+ and D. P0-25 = power value; P0-26
= resistance value.

3) For drivers rated 15 kW or higher using an external braking resistor,

connect the resistor to the P+ and PB terminals, where P0-25 represents the

power value and P0-26 represents the resistance value.

The table below lists the recommended specifications for external braking resistors for each motor model.

. External _
Minimum braki st External braking
- raking resistor
) Built-in resistance value 5 resistor
Servo driver model braking (Not less than thi (Recommended R dod
: € n ecommende
ICSISOr oF Tess Al TS resistance commen
value) power value)
value)
DS5C2-20P1-PTA (-FS) /
80Q 80Q-100Q2 Over 200W
DS5C2-20P4-PTA (-FS) /
DS5C2-20P7-PTA (-FS) OW50Q 50Q 50Q-100Q Over 600W
DS5C2-21P0-PTA (-FS) 80W45Q 35Q 35Q-75Q Over 800W
DS5C2-21P5-PTA (-FS) 80W50Q
30Q 30Q-50Q
DS5C2-22P3-PTA (-FS) 80W50Q Over 1000W
DS5C2-22P6-PTA (-FS) OWS50Q 25Q 25Q-50Q
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DS5C2-41P0-PTA (-FS) 80W100Q 120Q 120Q-150Q Over 800W
DS5C2-41P5-PTA (-FS) 80W100Q 750 75Q-120Q Over 1000W
DS5C2-42P3-PTA (-FS) 80W60Q2 55Q 55Q-75Q Over 1000W
DS5C2-43P0-PTA (-FS) 80W60Q2 50Q 50Q-75Q Above 1200W
DS5C2-45P5-PTA (-FS) / 25Q 250Q-65Q Over 2000W
DS5C2-47P5-PTA (-FS) / 22Q 22Q-50Q Over 2500W
DS5C2-415P0-PTA / 20Q 20Q-45Q Over 3000W
DS5C2-422P0-PTA / 20Q 20Q-25Q Over 3000W
DS5C2-432P0-PTA / 20Q 20Q-30Q Over 5000W

(D

as possible to the lower limit—never below it.

® A smaller resistance value results in faster discharge, but excessively low values may

cause the resistor to break down. Therefore, during selection, aim for a value as close

® When wiring, use high-temperature resistant and flame-retardant wires, and ensure the

surface of the braking resistor does not come into contact with the wires.
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1.5

Selection of Peripheral Components

Peripheral Compatible .
. Explanation

components device

Used for circuit overcurrent protection: when the current exceeds

F the rated value for a specified duration, the internal metal wire of
use

the fuse melts, cutting off the circuit to prevent equipment

damage or fire.

Equipped with overload and short-circuit protection functions, it
o automatically trips to disconnect the circuit when detecting

Circuit breaker o
abnormal currents (such as overcurrent or short circuits), thereby
All protecting the lines and equipment.

Electromagnetic

contactor

EMC filter

Magnetic ring,

magnetic fixture

The electromagnetic coil controls the on/off state of the main
circuit, making it suitable for scenarios requiring frequent motor

startups and shutdowns or high-power loads.

Suppress electromagnetic interference (EMI) between the power

grid and equipment.

Utilizes high-frequency impedance characteristics to absorb
common-mode noise in cables, thereby suppressing

electromagnetic interference (EMI).

(D

Install sufficient branch circuit short-circuit protection devices in accordance with
applicable regulations and the provisions of this manual. This product is suitable for circuits

with a rated fuse capacity below 5000 A and a maximum voltage of 480 V AC.

. Recommended Specification
. Rated | Maximum
Drive Rated
current current
. power current
Servo driver model Manufacturer Model
(kW) (A) (A)
(A)
DS5C2-20P1-PTA (-FS) 0.1 0.9 3.15 FWP-5B 5
DS5C2-20P4-PTA (-FS) 0.4 2.8 9.8 FWP-10B 10
Bussmann
DS5C2-20P7-PTA (-FS) 0.75 4.8 16.8 FWP-20B 20
DS5C2-21P0-PTA (-FS) 1.0 6 18 FWP-20B 20
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DS5C2-21P5-PTA (-FS) 1.5 8 20 FWP-20B 20
DS5C2-22P3-PTA (-FS) 23 9 18 FWP-20B 20
DS5C2-22P6-PTA (-FS) 2.6 10.5 29.93 FWP-20B 20
DS5C2-41P0-PTA (-FS) 1.0 3.2 9.6 FWP-10B 10
DS5C2-41P5-PTA (-FS) 1.5 5.5 13.75 FWP-10B 10
DS5C2-42P3-PTA (-FS) 2.3 8.5 21.25 FWP-15B 15
DS5C2-43P0-PTA (-FS) 3.0 11 29.7 FWP-20B 20
DS5C2-45P5-PTA (-FS) 55 20 50 FWP-35B 35
DS5C2-47P5-PTA (-FS) 7.5 25 62.5 FWP-40B 40
DS5C2-415P0-PTA 15 35 87.5 FWP-70B 70
DS5C2-422P0-PTA 22 43.5 108.75 FWP-90B 90
DS5C2-432P0-PTA 32 62 124 FWP-125A 125
1.5.1 FElectromagnetic contactor
. Recommended Specification
Rated Maximum
. Rated
) Drive power current current Man
Servo driver model current
(kW) ufact Model
(A) (A)
urer (A)
DS5C2-20P1-PTA (-FS) 0.1 0.9 3.15 LC1 D09 9
DS5C2-20P4-PTA (-FS) 0.4 2.8 9.8 LC1 D09 9
DS5C2-20P7-PTA (-FS) 0.75 4.8 16.8 LC1 D012 12
Schn
DS5C2-21P0-PTA (-FS) 1.0 6 18 ) LC1 D018 18
eider
DS5C2-21P5-PTA (-FS) 1.5 8 20 LC1 D025 25
DS5C2-22P3-PTA (-FS) 23 9 18 LC1 D025 25
DS5C2-22P6-PTA (-FS) 2.6 10.5 29.93 LC1 D032 32

37




DSS5C2 Series Servo Driver User Manual Table of Contents

. Recommended Specification
Rated Maximum
. Rated
. Drive power current current Man
Servo driver model current
(kW) ufact Model
(A) (A)
urer (A)
DS5C2-41P0-PTA (-FS) 1.0 32 9.6 LC1 D09 9
DS5C2-41P5-PTA (-FS) 1.5 5.5 13.75 LC1 D09 9
DS5C2-42P3-PTA (-FS) 2.3 8.5 21.25 LC1 D012 12
DS5C2-43P0-PTA (-FS) 3.0 11 29.7 LC1 D018 18
DS5C2-45P5-PTA (-FS) 5.5 20 50 LC1 D025 25
DS5C2-47P5-PTA (-FS) 7.5 25 62.5 LC1 D032 32
DS5C2-415P0-PTA 15 35 87.5 LC1 D50A 50
DS5C2-422P0-PTA 22 43.5 108.75 LC1 D65A 65
DS5C2-432P0-PTA 32 62 124 LC1 D95 95
1.5.2 EMC filter
Shafner
. Recommended Specification
. Rated Maximu
Drive Rated
. current m current | Man
Servo driver model power current
ufact Model
(kW) (A) (A)
urer (A)
DS5C2-20P1-PTA (-FS) 0.1 0.9 3.15 FN 2090-8-06 8
DS5C2-20P4-PTA (-FS) 0.4 2.8 9.8 FN 2090-10-06 10
DS5C2-20P7-PTA (-FS) 0.75 4.8 16.8 FN 2090-16-06 16
Shaf | FN3287-16-44-
DS5C2-21P0-PTA (-FS) 1.0 6 18 16
ner | C33-R65
FN3287-16-44-
DS5C2-21P5-PTA (-FS) 1.5 8 20 16
C33-R65
FN3287-16-44-
DS5C2-22P3-PTA (-FS) 2.3 9 18 16
C33-R65
FN3287-16-44-
DS5C2-22P6-PTA (-FS) 2.6 10.5 29.93 16
C33-R65
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. Recommended Specification
) Rated Maximu
Drive Rated
. current m current | Man
Servo driver model power current
kW) (A) (A) ufact Model
urer (A)
FN3287-10-44-
DS5C2-41P0-PTA (-FS) 1.0 32 9.6 10
C28-R65
FN3287-10-44-
DS5C2-41P5-PTA (-FS) 1.5 5.5 13.75 10
C28-R65
FN3287-16-44-
DS5C2-42P3-PTA (-FS) 2.3 8.5 21.25 16
C33-R65
FN3287-16-44-
DS5C2-43P0-PTA (-FS) 3.0 11 29.7 16
C33-R65
FN3287-25-33-
DS5C2-45P5-PTA (-FS) 5.5 20 50 25
C33-R65
FN3287-40-33-
DS5C2-47P5-PTA (-FS) 7.5 25 62.5 40
C33-R65
FN3287-50-53-
DS5C2-415P0-PTA 15 35 87.5 50
C33-R65
FN3287-80-34-
DS5C2-422P0-PTA 22 43.5 108.75 80
C33-R65
FN3287-100-3
DS5C2-432P0-PTA 32 62 124 100
5-C33-R65

Fiot single-phase AC three-stage filtering / three-phase four-wire three-stage filtering

. Recommended Specification
Rated Maximum
) Rated
. Drive current current Manu
Servo driver model current
power (kW) factur Model
(A) (A)

er (A)
DS5C2-20P1-PTA (-FS) 0.1 0.9 3.15 FT130-6 6
DS5C2-20P4-PTA (-FS) 0.4 2.8 9.8 FT130-10 10
DS5C2-20P7-PTA (-FS) 0.75 4.8 16.8 FT130-10 10
DS5C2-21P0-PTA (-FS) 1.0 6 18 Fiott | FT430-20 20
DS5C2-21P5-PTA (-FS) 1.5 8 20 FT430-25 25
DS5C2-22P3-PTA (-FS) 2.3 9 18 FT430-25 25
DS5C2-22P6-PTA (-FS) 2.6 10.5 29.93 FT430-30 30
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Recommended Specification

Rated Maximum
. Rated
) Drive current current Manu
Servo driver model current
power (kW) factur Model
(A) (A)
er (A)
DS5C2-41P0-PTA (-FS) 1.0 32 9.6 FT430-10 10
DS5C2-41P5-PTA (-FS) 1.5 5.5 13.75 FT430-10 10
DS5C2-42P3-PTA (-FS) 2.3 8.5 21.25 FT430-20 20
DS5C2-43P0-PTA (-FS) 3.0 11 29.7 FT430-20 20
DS5C2-45P5-PTA (-FS) 5.5 20 50 FT430-30 30
DS5C2-47P5-PTA (-FS) 7.5 25 62.5 FT430-40 40
DS5C2-415P0-PTA 15 35 87.5 FT430-50 50
DS5C2-422P0-PTA 22 43.5 108.75 FT430-80 80
DS5C2-432P0-PTA 32 62 124 FT430-100 100

1.5.3 Magnetic ring and magnetic fixture

The magnetic ring is typically installed near the input or output side of the drive, and it is recommended

to install it as close as possible to the drive body.

When configured on the input side, its primary function is to eliminate conductive electromagnetic

interference in the power lines; when installed on the output side, it effectively suppresses high-frequency

radiated interference generated during driver operation while simultaneously reducing parasitic currents

in the motor bearings.

To address abnormal leakage currents under specific operating conditions and electromagnetic

interference affecting control signal lines, ring-shaped magnetic cores or snap-fit magnetic core

assemblies can be employed for targeted solutions. The former is suitable for winding installation, while

the latter facilitates rapid deployment on cables.
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2 Installation of a servo system

2.1 Installation of the servo driver

2.1.1 Installation site

® Install in an enclosure protected from direct sunlight and rain.

® Do not use this product in environments containing corrosive or flammable gases such as hydrogen
sulfide, chlorine, ammonia, sulfur, chlorinated gases, acids, alkalis, or salts, or near combustible
materials.

® Do not install in environments with high temperatures, humidity, dust, or metal particles.

® Install the drive in a vibration-free location.

2.1.2 Ambient condition

Project Description
. -10 to +55°C (No power rating reduction required for temperatures between-10°C
Use ambient ) o ] ]
and 45°C; a 2% power rating reduction is required for temperatures exceeding
temperature . . " L
45°C, with a reduction of 2% for each additional degree Celsius increase)
Environmental )
. 20-90% RH (no condensation)
humidity
storage
-20~60°C
temperature
storage .
o 20-90% RH (no condensation)
humidity
Vibration-resis | No more than 4.9 m/s?
tant
Above sea For heights not exceeding 1000 m; for heights above 1000 m, use the reduced rate
level (a 1% reduction per 100 m increase in height).

2.1.3 Installation Standard

Please strictly adhere to the installation standards for the control cabinet shown in the figure below, which
apply when installing multiple servo drives side-by-side within the control cabinet (hereinafter referred to
as "side-by-side installation").

Take drivers of 3 kW or less as an example:
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=51

I
Above : L : !I| : n
+—30mm ‘.— e S
Above 50mm|

Above 10mm Above 10mm ‘ |

B When installed side by side

As shown in the figure above, when installing drives side by side inside the cabinet:

® For drivers rated 3 kW or below, ensure a minimum clearance of 10 mm on each lateral side and 50 mm
on each longitudinal side.

® The 5.5 kW to 7.5 kW driver requires a clearance of at least 40 mm on each lateral side and over 80 mm
on each longitudinal side.

® For 15kW to 32kW drivers, the installation cabinet must be maintained at least 50 mm laterally and 100
mm longitudinally on both sides.

Additionally, to prevent localized overheating of the servo driver's ambient temperature, it is essential to

maintain uniform temperature distribution within the control cabinet.

B Orientation of the servo driver

During installation, orient the front of the servo driver (the actual installation surface for the operator)
toward the operator and keep it perpendicular to the wall. For drivers equipped with a braking resistor at
the bottom, ensure proper heat dissipation on the installation surface to prevent overheating and fire

hazards.
B Cooling

To ensure effective cooling through fans and natural convection, refer to the figure above and leave

sufficient space around the servo driver.

B Environmental conditions inside the control cabinet

® Service environment temperature for the servo driver: -10 to +55°C (no derating required for
temperatures between-10°C and 45°C; derating is required when temperatures exceed 45°C, with a 2%

reduction per 1°C increase).
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® Humidity: below 90% RH (relative humidity).
® Vibration: 4.9 m/s2.

® Avoid freezing, condensation, or similar phenomena.
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2.2 Installation of a servo motor

MS6 series servo motors can be installed either horizontally or vertically. However, incorrect installation
or placement in inappropriate locations may shorten the motor's lifespan or cause unexpected accidents.

Please follow the precautions below for proper installation.

/A\ pay attention to

1. Apply a rust inhibitor to the shaft end. Before installing the motor, wipe off the inhibitor using a
cloth soaked in the diluent.

2. When applying the rust inhibitor, avoid letting the diluent come into contact with other parts of the

servo motor.

2.2.1 Ambient condition

If the installation environment poses a water droplet risk (excluding the motor shaft end), verify that the
motor's protection rating meets operational requirements. When the motor shaft section may be exposed
to oil splashes, a servo motor equipped with an oil seal must be used.

Axial

I

The MS6 series servo motors are designed for indoor use. Please operate them in environments that
meet the following installation requirements:

Project Description
Use ambient )
-10°C to 40°C (no freezing)

temperature
Environmental )

. 20%~90% RH (no condensation)
humidity
storage temperature -20°C~60°C
storage humidity 20%~90% RH (no condensation)
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Vibration resistance

(acceleration of

vibration)

Radial: 49 m/s?: Axial: 24.5 m/s?

Above sea level

For heights not exceeding 1000 m; for heights above 1000 m, use the reduced

rate (a 1% reduction per 100 m increase in height).

Cooling-down method | Air cooling/Liquid cooling/Natural cooling

P67 (MS6 series B3 motor, MS6G series B2 motor)

Levels of protection [P65 (MS6H series B2 motor)

[P54 (for motors with 200 or more stator poles)

m ® The vibration intensity applied to the servo motor varies depending on the

application; please verify the vibration acceleration through actual product testing.

® To achieve the above protection level, ensure the motor and its matching cable are

correctly inserted and securely locked.

2.2.2 Installation instructions

Project

Description

Rust prevention

@ Before installation, wipe off the rust inhibitor from the extended end of the servo

motor shaft, then apply the appropriate rust prevention treatment.

Encoder Note

€ During installation, avoid impacting the shaft end; otherwise, the internal

encoder may be damaged.

N Screw
N ket
g b

€ When installing the pulley on the servo motor, first verify that all
components—including the servo motor, pulley, gasket, and screws—are complete
and undamaged, and prepare appropriate tools (e.g., a wrench). Align the pulley's
shaft hole with the motor shaft and advance it smoothly to ensure concentricity.
Then fit a gasket of suitable specifications onto the motor shaft to compensate for
any errors, enhance friction, and prevent loosening. Finally, insert the screws into
their holes, securing the gasket firmly against the pulley to ensure reliable fixation.

@ For servo motor shafts with keyways, install using the screw holes at the shaft
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Project

Description

ends. For shafts without keyways, employ friction coupling or similar methods.

€@ When removing the pulley, use a pulley remover to prevent the bearing from
suffering severe impact loads.

@ To ensure safety, install a protective cover or similar device in the rotating area.

Soothe the mind

€ When installing the servo motor, ensure it meets the centering accuracy
requirements shown in the figure below. Inadequate centering may cause vibration
and potentially damage components such as bearings and encoders. During coupling
installation, avoid direct impact on the motor shaft to prevent damage to the encoder
mounted on the opposite shaft end of the load.

minimum difference of 0.03mm or less (rotating
together with the coupling)

__g___.

l Measure at 4 points in a circle, with a maximum and

_____3__

[

Measure at 4 points in a circle, with a maximum and

minimum difference of 0.03mm or less (rotating

together with the coupling)

Installation . . . .
L. @ The servo motor can be installed either horizontally or vertically.
Direction
If the installation environment poses a water drip risk (excluding the motor shaft
end), verify that the motor's protection rating meets operational requirements; when
the motor shaft penetration may be exposed to oil splashes, use a servo motor
equipped with an oil seal; the oil seal comes with factory-applied lubricating grease
and should be replaced after 5,000 hours of normal operation.
Oil and Water | Operating conditions for servo motors with oil seals:
Countermeasure | € When in use, ensure the oil level is below the lip of Axial
the oil seal. / ’
@ Use the oil seal when it maintains optimal P
performance in controlling oil mist splashing. N
€ When installing the servo motor vertically upward,
ensure that no oil accumulates on the oil seal lip.
The stress @ Avoid bending or applying tension to electrical wires, especially signal lines with

condition of the
cable

core wires measuring 0.2 mm or 0.3 mm—these are extremely thin. When wiring,

never tension them excessively.

Processing of
the connector

section

For the connector section, please note the following:

@ When connecting the connector, ensure there are no debris, metal fragments, or
other foreign objects inside.

@ When connecting the connector to the servo motor, always connect it from the
main circuit cable side first, ensuring the main cable's Grounding wire is securely

connected. Connecting from the encoder cable side first may cause the encoder to
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Project Description

malfunction due to the potential difference between PE conductors.

@ When wiring, ensure the pin arrangement is correct.

@ The connector is made of resin. Avoid applying impact to prevent damage.

@ When handling the cable while it remains connected, always grip the servo motor
housing. Handling only the cable may damage the connector or sever the cable.

@ When using curved cables, exercise caution during wiring operations to avoid

applying stress to the connector. Exerting stress on the connector may cause

damage.

2.2.3 Installation site

Do not operate in environments containing corrosive or flammable gases such as hydrogen sulfide,
chlorine, ammonia, sulfur, chlorinated gases, acids, alkalis, or salts.

Use this product near combustible materials;
In environments containing grinding fluids, cutting fluids, oil contaminants, or metal dust, select a motor
with an oil seal.
Stay away from heat sources such as STOves;
Do not use the motor in enclosed environments. Enclosed environments cause the motor to heat up

excessively, reducing its service life.

2.2.4 Check the motor code

A servo driver can be paired with motors of similar power ratings, with different motor models identified
by the code on their nameplates. Before debugging the servo system, ensure that the motor code U3-70

matches the one indicated on the motor nameplate.

)(l N] E AC SERVO MOTOR

Model: MS6S-60CN30BZ3-20P4-5 (€
0.4 kW [3¢AC132v| 2.7 A | 250Hz
1.27 N.m| DutyS1 | Ins. F IP 67
Rated 3000r/min | Max 6500 r/min

[ Motor Code: 888E | Weight: 1.4kg

/N NN A

WUXIXINJE ELECTRIC CO.,LTD. MADE IN CHINA
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2.3

Installation of servo cable

The servo motors compatible with DS5 series servo drives utilize communication-type encoders.
Improper usage or environmental factors may lead to unpredictable effects; therefore, the following

precautions must be observed when installing optional power cables and encoder cables.

2.3.1 Optionally select Xinje Cable

Our company's standard cable materials include conventional cables and high-flexibility cables. For
motors with a 80 base (including 80 base), the compatible cable connectors are available in aviation-type
and AMP-type; for motors above the 80 base, the compatible cable connector is the aviation-type.

When cuSTOmers independently select cables, they must define the actual operating conditions on-site.
For conventional applications, select cables from other manufacturers strictly in accordance with the
specifications provided by Xinje (2.3.2 Xinje Cable Specifications). For non-conventional applications,

choose cables that exceed Xinje's current specifications based on actual operating conditions.
In routine situations, the following points should be noted:

The pulse command signal cable should be routed to a length of no more than 3 meters.

The encoder cable should be limited to within 20 meters; for lengths exceeding this, specialized cables
are recommended. The cable diameter depends on the actual usage length at the site. Longer cables
result in higher resistance, more pronounced voltage attenuation or signal distortion, and may lead to
signal loss or failure to detect signals. Therefore, cuSTOm-made specialized cables should generally be
used for lengths beyond 20 meters.

The wire diameter depends on the motor's current rating. Typically, the wire diameter should be set at
1/10 of the motor's maximum current; for example, if the motor's maximum current is 60 A, a 6 mm?
wire diameter is recommended.

In case of interference issues, ensure the separation of high-voltage and low-voltage circuits; it is
recommended to isolate power lines from encoder and signal lines.

Ensure proper Grounding of the servo driver and servo motor. The Grounding resistance should not
exceed 4 Q, and the Grounding depth should be greater than 2 meters. It is recommended to use 4x40
mm galvanized steel or 40 mm diameter galvanized steel pipes.

When cuSTOmers install cables themselves, they should select cable specifications (refer to Section
2.3.2 for Xinje cable specifications). During wiring, ensure reliable soldering to avoid issues such as
poor solder joints, bridging, mis-soldering, or missed soldering. After soldering is complete, test the

conductivity at both ends of the cable.
In unconventional situations, the following precautions should be observed:

1) Applications for cable dragging and bending

Do not bend or subject the cable to tension. Since the core wire diameter of signal cables is only 0.2 mm
or 0.3 mm, they are prone to breaking; exercise caution during use.

When moving cables, use flexible cables; ordinary cables are prone to damage after prolonged bending.
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The built-in cables for low-power motors (below 80-watt motors) are not suitable for cable relocation
applications.
® When using a cable protection chain, ensure:
(D The bending radius of the cable shall be at least 10 times its outer diameter;
@ Do not secure or bundle the wiring within the cable protection chain; bundling and securing
should only be performed at the two immovable ends of the cables on the chain.
® Do not wind or twist the cable;
@ The duty cycle within the cable protection chain shall be maintained below 60%.
® Do not mix cables with significantly different appearances for wiring; this prevents thick wires

from breaking thin ones. If mixing is unavoidable, install a partition device between the cables.

End of
cable

2) Oil-contaminated or humid environments

® [t is recommended to use cables with aviation plugs as the optional connector; Ampere interface cables
are not advised.
® Existing Ampere interface cables at the site require appropriate protection (e.g., applying glass adhesive

or wrapping with insulating cloth).
® Use special cables.

3) Interference-prone or high-current/high-power applications (e.g., welding equipment)

The motor is properly Groundinged.
High-current equipment should be Groundinged separately.
Rational wiring, such as separating power and low-voltage cables.

Protect the encoder cable with a metal shielding layer or add magnetic rings for interference suppression.

4) Low/High Temperature Environments

Select cables that meet the usage requirements (special cables).

2.3.2 Xinje Cable Specifications

1) Material Composition of Xinje Cable
Cross-sectional diagram of cables (encoder cables, power cables), with detailed descriptions of the

insulation material, wire diameter, conductor material, and shielding layer material in the internal

cross-section view.
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insulation material PVC

yellow wire is ground wire: same to

other wire diameter or smaller

shield sleeve material PVC

- insulation material PVC

Unit: mm2&AWG

normal power cable

Wire diameter material: bare copper

Nonwoven wrap, overlap=20% ' High quality NBR mixed
. . special mixed PVC high flexible
Filling: cotton thread or others
yellow wire is ground wire: same to e Wire diameter material: bare copper
other wire diameter or smaller Unit: mm28AWG

high flexible power cable

insulation material PVC

red black wire diameter 0.3mm?

tinned copper wire

blue green twisted pair diameter

0.2mm? tinned copper wire

Filling: cotton thread or others

twisted pair 0.2mm?2 bare copper wire

insulation material PVC

2. material; tinned soft tin wire

shield sleeve material PVC
Weave 1. density >=88%
aluminum foil

normal encoder cable

Weave 1. density =88%
2. material: tinned soft tin wire

MNonwoven wrap, overlap=20%

high flexible encoder cable

2) Wire diameter specifications

shield sleeve material: oil resistance PVC

Encoder wire diameter

Power cable wire diameter

Power cable | Brake
Overall i L
) . Single Cable Total wire diameter core cable
Frame size wire .
. Wire (mm) Cable core
diameter . ) i
diameter (No brake /Brake) diameter wire
(standard) .
(mm?) diameter
Below 15 Standard, High
40 chassis o & 4*0.3 mm?
meters: Flexibility: 5.2/5.8 mm
6 mm -
. 3P*0.2 mm? | Standard, High
60,80 machine bases o 4*0.5 mm? 2*0.3
Flexibility: 6.2/6.5 mm
mm?
Standard: 9.4/9.4 mm
100,110,130 15m~30m: . o
) 6.2 mm High flexibility: 9.6/9.6 4*1.5 mm?
machine bases
2P*0.2 mm
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Encoder wire diameter Power cable wire diameter
Power cable Brake
Overall ) ) )
) . Single Cable Total wire diameter core cable
Frame size wire .
. Wire (mm) Cable core
diameter ) ) )
diameter (No brake /Brake) diameter wire
(standard) .
(mm?) diameter
) mm>?+ Standard: 9.7/9.8 mm
180 chassis, 3 kW ) o
. 1P*0.34 High flexibility: 9.8/9.8 4*2.0 mm?
180 chassis, 3 kW
mm? mm
180-inch chassis,
Standard: 14.5/14.5 mm
power above 3 kW ) o
. . 30m~50m: | High flexibility:
180-inch chassis, 15.8/15.8 3%6.0 -
) .8 mm .0 mm
power above 3 kW 2P*0.2
, 1¥2.5 mm?
. mm?*+ Standard: 14.5 mm
200 machine bases, ) o
1P*0.4 mm* | High flexibility: 15.5
13 and 17 kW
mm
200 chassis, 21 kW Standard: 19.6 mm 4*10.0mm?
) 7.9 mm 3%12.0mm?+
200 chassis, 27 kW Standard: 20mm
1*4 mm?
265 chassis, 32 kW Standard: 22mm 4*16.0mm?
. 3*30.0mm>+
265 chassis, 45 kW Standard: 29mm
1*16 mm?

[

For encoder cables of 15 meters or longer, the power lines (5V and GND) must have
thicker conductors to prevent voltage attenuation caused by long-distance wiring harnesses,
which could impair encoder signal transmission.

3) Cable Technical Specifications

Cable Performance ) ) ) )
. ) Cable installation specifications
Specifications
Cable Type - -
temperature withstand Fixed ) )
i . Mobile Installation
resistance voltage Installation
Regular .
-20°C~80°C | 2000V/min /
Cable
. If the travel distance is <2m and R > 7.5*D,
High >5+D =man
- ) then N > 3 million trips;
flexibility | -20°C~80°C | 2000V/min . .
Cabl If the travel distance is <2 m and R > 10 *D,
able
then N > 5 million trips.
Note: D denotes the finished wire diameter, R denotes the bending radius, and N denotes the number of
bending cycles.

51




DS5C2 Series Servo Driver User Manual Table of Contents

3 Wiring for a servo system

The recommended wiring materials for each interface of the servo driver are listed in the table below:

Groundi
Encoder .
ng i . | Grounding | Recommend
. Power UVW power . wire-wi
Driver . . w1re@— SCrew ed
cable-Cross-sectio | cable-cross-secti ) re . . .
power wire ) specificatio | Grounding
nal area (mm?) onal area: mm? . diamete
diameter , n: mm torque: N-m
r: mm
mm?
0.2 (6
100W 2.0 0.3 0.3 M3 0.54
cores)
200 ~ 0.2 (6
2.0 0.5 0.5 M3 0.54
750W cores)
1~ 0.2 (6
2.0 1.5 1.5 M4 0.54
2.6kW cores)
0.2 (6
3kW 2.0 2.0 2.0 M4 0.54
cores)
5.5~7.5k 0.2 (6
6.0 6.0 2.5 M4 0.54
w cores)
0.2 (8
15kW 6.0 6.0 2.5 M4 5.5
cores)
0.2 (8
22kW 10.0 10.0 10.0 M6 5.5
cores)
0.2 (8
32kW 16.0 16.0 16.0 M6 5.5
cores)

® Do not run the main circuit cables and signal cables through the same conduit, nor
bundle them together. During wiring, maintain a distance of at least 30 cm between

the main circuit cables and signal cables.

Main circuit
>30cm
Signal line

® For signal lines and encoder feedback lines, use multi-strand twisted wires and
multi-core twisted shielded cables.

® Regarding wiring length, the maximum length for command input lines is 3 m, while
the maximum length for encoder differential feedback lines is 20 m.

® FEven when the drive power is disconnected and the panel displays "OFF," the
internal capacitors of the servo unit still retain high voltage. Avoid touching the

power terminals for at least 10 minutes.
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® Avoid frequent power cycling of the driver. When repeated continuous power
switching is required, ensure the power switching frequency exceeds 2 cycles per
minute. Servo drivers contain large internal capacitors, causing significant charging
currents (0.2 seconds) to flow through their internal circuits during power-on.
Frequent power switching may degrade the performance of key circuit components

and shorten the driver's service life.
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3.1  Main circuit wiring

3.1.1 Servo driver terminal layout

CN3 B
—> 4 ]
CNS A
%‘ /E
— [
N /5]
';\: B8i1
=2
N \4 e
N, \ : B4
) e 8IS
\"n g\ i =
SR EEE N ]
INBI LB
W | [z ON1
N g\\ Il mg I gm 5 our
: = @i
Nao
AL
]2 I
: ()@
]
{> ‘
The names of the sections are as follows:
(1): CN3 RS232 port (5): CN2 Encoder Port
(2): CN5 STO terminal (6): Power supply terminal
(3): CNO input/output signal lines (7): Motor terminal block

(4): CN1 standard RJ45 network port

m The terminal layout diagram above depicts the DS5C2-41P0-PTA-FS model. For the actual

terminal positions of each power model, refer to Section 1.1.3, "Description of Each Component."
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B DS5C2-20P1/20P4-PTA

3.1.2 Main circuit terminals and descriptions

In top-down order, the functions of the main circuit terminals are as follows:

Terminal Function Rxplain
Main circuit power .
L. N . ] Single-phase AC 200-240 V, 50/60 Hz
supply input terminal
. NC -
Connect the braking resistor to the P+ and
P C Use an external C terminals;
: braking resistor P0-25 = Power value, P0-26 = Resistance
value
Motor connection
U, V. W, PE Connected to the motor

terminal

B DS5C2-20P7-PTA

In top-down order, the functions of the main circuit terminals are as follows:

terminal

Terminal Function Explanation
Main circuit power .
L. N . ] Single-phase AC 200-240 V, 50/60 Hz
supply input terminal
° NC -
Use the built-in braking | Short-circuit the P+ and D terminals;
resistor disconnect the P+ and C terminals.
Connect the braking resistor to terminals
P+. D, C ) P+ and C, then disconnect the shorting
Use an external braking .
] wire between P+ and D.
resistor .
P0-25 = Power value, P0-26 = Resistance
value
° NC -
Motor connection
U. V. W, PE Connected to the motor

B DS5C2-21P0/21P5/22P3/22P6-PTA

In top-down order, the functions of the main circuit terminals are as follows:

55

Terminal Function Explanation
Single-phase/three-phase AC 200-240 V,
Main circuit power 50/60 .HZ
L1, L2, L3 supply input terminal (For single-phase power supply, connect
to L1/L3; otherwise, parameter memory
will be affected during power outage.)
Use the built-in braking | Short-circuit the P+ and D terminals;
resistor disconnect P+ from C.
P+ D C Connect the braking resistor to terminals
o Use an external braking | P+ and C; disconnect the shorting wire
resistor between P+ and D; set PO-25 = power
value and P0-26 = resistance value.
P+. P- Busbar terminal The real-time voltage of the busbar can be
measured. Note the danger.
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Bl Bbb R

T
m

U. V. W, PE Motqr connection Connected to the motor
terminal
The Grounding wire is on the heat sink.
D Grounding Ensure it is properly Groundinged before
powering on.

B DS5C2-41P0/41P5/42P3/43P0-PTA

In top-down order, the functions of the main circuit terminals are as follows:

Terminal Function Explanation
Main circuit power
R.S. T supply input Three-phase AC 380—440 V, 50/60 Hz
terminal
Use the built-in Short-circuit the P+ and D terminals; disconnect
braking resistor P+ from C.
P+ D. C Connect the braking resistor to terminals P+ and
T Use an external C; disconnect the shorting wire between P+ and
braking resistor D; set P0-25 = power value and P0-26 =
resistance value.
. The real-time voltage of the busbar can be
P+, P- Busbar terminal
measured. Note the danger.
U. V. W_ | Motor connection
) Connected to the motor
terminal
PE
@ Grounding The Grounding wire is on the heat sink. Ensure it

is properly Groundinged before powering on.

B DS5C2-45P5/47P5-PTA

In top-down order, the functions of the main circuit terminals are as follows:

Terminal Function Explanation
Main circuit power
R, S. T supply input Three-phase AC 380—440 V, 50/60 Hz
terminal
Short-circuit the P+ and D terminals; disconnect
Use the built-in P+ from C.
braking resistor This model does not have a built-in braking
resistor and is not supported.
P+, D, C . . .
Connect the braking resistor to terminals P+ and
Use an external C; disconnect the shorting wire between P+ and
braking resistor D; set PO-25 = power value and P0-26 =
resistance value.
. The real-time voltage of the busbar can be
P+, P- Busbar terminal
measured. Note the danger.
U. V. W_ | Motor connection
) Connected to the motor
terminal
PE
© Grounding The Grounding wire is on the heat sink. Ensure it

is properly Groundinged before powering on.
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B DS5C2-415P0-PTA

The functions of the main circuit terminals are as follows:

Terminal Fnction Explanation
‘ ‘ I Main circuit power
g 5 |RCS. T supply input Three-phase AC 380-440 V, 50/60 Hz
Aia @ % terminal
& % g ;© P+ PB Use an external When using an external braking resistor, connect
‘@ D ‘ ) braking resistor it to the P+ and PB terminals.
o .
0 = . The real-time voltage of the busbar can be
g g 2 P+, P- Busbar terminal
& > measured. Note the danger.
Bilal e Motor connection
U, V. W ) Connected to the motor
terminal
PE Groundin Perform Grounding treatment. Ensure proper
& Grounding before powering on.

B DS5C2-422P0/432P0-PTA

The functions of the main circuit terminals are as follows:

Terminal Function Explanation
Driver ~ Grounding | -Grounding the drive unit. Ensure proper
PE ) . .
= I terminal Grounding before powering on
[§ I Main circuit power
& I R, S. T supply input Three-phase AC 380—440 V, 50/60 Hz
‘ terminal
| PB. P+ Use an external When using an external braking resistor, connect
I : braking resistor it to the P+ and PB terminals.
[ I . The real-time voltage of the busbar can be
P+, P- Busbar terminal
I measured. Note the danger.
Motor connection
— U, V. W . Connected to the motor
terminal
PE Grounding Perform Grounding treatment. Ensure proper
Grounding before powering on.

3.1.3 Description of CNO, CN1, CN2, and CN3 terminals

3.1.3.1

CNO Terminal Description

B (CNO terminal specifications (750W and below, 3 input/3 output)

Number | Name Explanation Number | Name Explanation

Input Terminal 1 (High )

1 SI1 5 SO1 Output Terminal 1
Speed)
Input Terminal 2 (High )

2 SI2 6 SO2 Output Terminal 2
Speed)

3 SI3 Input terminal 3 SO3 Output terminal 3

4 +24V The collector is connected COM | Output terminal
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B CNO

3.1.3.2

| | in an open circuit. | | Grounding
B (CNO terminal specifications (1-7.5 kW, 5 inputs/3 outputs)
Number | Name Explanation Number | Name Explanation
Input Terminal 1 (High
1 SI1 6 +24V | Input +24V
Speed)
Input Terminal 2 (High .
2 SI2 7 SO1 Output Terminal 1
Speed)
3 SI3 Input terminal 3 SO2 Output Terminal 2
4 S14 Input terminal 4 SO3 Output terminal 3
. Output terminal
5 SIS Input terminal 5 10 COM .
Grounding
terminal specifications (15-32 kW, 5 inputs and 4 outputs)
Number | Name Explanation Number | Name Explanation
) Public terminal of the
1 P- impulse - 11 +24V | |
nput port
2 P+5 Pulse +5V 12 SI1 input terminal
3 P+24 Pulse + 24V 13 SI2 input terminal
4 D- direction - 14 SI3 input terminal
L Input terminal
5 D+5 Direction +5v 15 S14 .
(high-speed)
o Input terminal
6 D+24 Direction +24V 16 SI5 .
(high-speed)
7 SO1+ leading-out terminal + 17 SO1- leading-out terminal -
8 SO2+ leading-out terminal + 18 SO2- leading-out terminal -
9 SO3+ leading-out terminal + 19 SO3- leading-out terminal -
10 SO4+ leading-out terminal + 20 SO4- leading-out terminal -
CN1 Terminal Description
100~750w,15~32kw 1kw~7.5kw Number Name Number Name
1 X A+ 9 TX B+
gl 16 Out- 2 TX A' 10 TX B'
Out-
let let 3 RX A+ 11 RX B+
port 8 9 port 4 _ 12 _
5 - 13 -
In- g° 88 In-
let let 6 RX A- 14 RX B-
port Elé 1 : port 7 _ 15 _
8 - 16 -
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3.1.33 CN2 Terminal Description

H 7.5 kW and below

The terminal arrangement on the CN2 driver body side—the encoder socket—is as follows:

Number Definition
1 5V
E bt j 2 GND
/| 5 A
6 B
B 15-32 kW driver
Number Definition Number Definition
temperature
1 6 GND
transducer -
temperature
2 7 /
transducer +
3 485-B 8 5V
485-A 9 /
shielding layer

3.1.34 CN3 terminal description (RS232 communication)

Pin .
Name Explanation
number
1 TXD RS232 transmitter
2 RXD RS232 receiver
Drive body side-5-pin RS232 signal
S 3 GND )
trapezoidal interface Grounding

m Please use the dedicated cable communication provided by Xinje Company.

RS232 communication operates in full-duplex mode. The TXD pin (pin number 1) on driver 232's
communication port must be connected to the RX pin of the USB-to-Serial converter, while the RXD pin

(pin number 2) should be connected to the TX pin of the same converter.

The default communication parameters of RS232 are: baud rate 115200 bps; 8-bit data bits; 1-stop bit;
parity check.

The internal hardware supports a maximum frequency of 250 kHz and does not support hot swapping.

The Modbus station number is set as follows:
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Parameter . Factory .
Function ) Set range Revise Take effect
number settings
Modbus station number . .
P7-10 . 1 1~255 servo OFF | immediately
configuration

3.1.3.5  CNS5 Terminal Description

The terminal arrangement of Driver CN5 port is as follows (-facing the driver): Safety torque shutdown

STO is supported only for models ending with "-FS".

gooo oooe
1000 10 1: EDM+[4: EDM-
it Bl 2: 24V |5: COM
oY G 3: STO1 [6: STO2 |, | o=

© 3INIX

\ 4

| 15105
=1 s
0. 1°0. 75KWHRZ 4% 1kv7“7. SKWHE2h 2
STO T+ B STOMi 7 B

Number Name Explanation Number Name Explanation

1 EDM+ EDM output + 4 EDM- EDM output -

2 24V 24V output 5 COM Public Area

3 STO1 STO1 circuit input 6 STO2 STO?2 circuit input

To enhance user-friendliness during debugging, a power supply voltage (2:24V) pin has been added. If
the STO function is not required, connect terminals STO1 and STO2 to the 24V terminal.

m The maximum allowable cable length between the drive and the safety switch is 30 meters.
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3.2  Classification and Functions of Signal Terminals

3.2.1 SIincoming signal

Connect using a relay or a transistor circuit with an open collector. When using a relay, select a

low-current relay. Failure to use a low-current relay may result in poor contact.

Classify Input terminal

Function

on-off input SI1 ~ SIS

Multifunctional input signal terminal

Factory allocation of input terminals

Terminal SI1 SI12 SI3 Si4 SIS
. P-OT/Prohibited | N-OT/Prohibition Home Origin . .
Function ) ) ) Unassigned | Unassigned
forward rotation of Inversion Signal

B 0.1 kW to 7.5 kW servo driver

Open-circuit collector type
(750W and below, all ST models)

Relay type (750W and below, all SI models)

Upper device: servo driver

+24V) +24V
4
T oV, sl

S

Upper device: servo driver

+24V

=+
T oV,
Y
CoM

Open-circuit collector type
(1 kW to 7.5 kW, SI1/2)

Relay type (1 kW ~ 7.5 kW, SI1/2)

Upper device: servo driver

4V +24V
\Y Sl

+2
El
T 0

~

Upper device: servo driver

+24V, +24V
x4l

ﬂ

Ccom

Open-circuit collector type
(1 kW to 7.5 kW, SI3/4/5)

Relay type (1 kW to 7.5 kW, SI3/4/5)
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Upper device: servo driver

+24V +24V —
T :

Upper device: servo driver

+24V —

+

+24V
i

T

oV

Sm%

Y2

Ccom2

® For drivers rated at 750W or below, SI1 and SI2 are high-speed SI inputs, while SI3 is
a low-speed input that supports only the NPN configuration.

® The SI1 and SI2 channels of the 1-7.5 kW driver are high-speed SI inputs with a
response time <2 s, supporting only NPN configuration; SI3, SI4, and SIS channels

(D

are low-speed SI inputs with a response time <2 ms, supporting both NPN and PNP
configurations (all SI1-SI5 channels must use either NPN or PNP configuration
simultaneously).

® The typical voltage is DC24V, with a minimum of no less than DC18V and a

maximum allowable voltage not exceeding DC28V.

15-32 kW servo driver

Open-circuit collector type (15-32 kW, SI1/2/3) Relay type (15-32 kW, SI1/2/3)

Upper device: servo driver

+24V +24V —
El %
NN

Upper device: servo driver

+24V +24V —
NN
Y %

Y2

ﬂ

Com2

Open-circuit collector type (15-32 kW, SI4/5)

Relay type (15-32 kW, SI4/5)

Upper device: servo driver

Upper device: servo driver

Upper device: servo driver
Upper device: servo driver

q

+24V/ +24V +24V +24V
T oV Sl TN j T oV
Y
COM

m ® The 15-32 kW driver features three low-speed SI inputs (SI1, SI2, SI3) with a
response time <2 ms and supports both NPN and PNP configurations; SI4 and SI5 are
two high-speed SI inputs with a response speed <2 s, supporting only the NPN
configuration.
® The typical voltage is DC24V, with a minimum of no less than DCI18V and a

maximum allowable voltage not exceeding DC28V.
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Driver SO output circuit

Optocoupler-based upstream device
(7.5 kW and below)

below)

Relay-type upper-level device (7.5 kW and

Servo driver upper-level device

,,,,,
“Foow Loon ooy

Servo driver upper-level device

+24V

+24V

Optocoupler-based upstream device (15-32 kW)

Relay-type upper-level device (15-32 kW)

Servo driver upper-level device

Servo driver upper-level device

w24V

For drivers with power ratings of 7.5 kW or below (SO1, SO2, SO3), only the NPN
connection configuration is supported.

The 15-32 kW drivers SO1, SO2, SO3, and SO4 are labeled with + and-signs. When
using the common COM port, SO1-, SO2-, SO3-, and SO4-can be connected together;
these ports are NPN type but can also be connected in reverse using a PNP
configuration.

Maximum load current:

For 400W and below: SOl DC 500mA (maximum), SO (other) DC 50mA
(maximum). Since the current required for dry brake operation is
substantial, when directly controlling the brake motor via SO, use
terminal SO1 for control and set the brake parameter P5-44 =
n.0001.

For 750W and above: SO (all) DC 50mA (maximum), supporting 24VDC with a
maximum voltage not exceeding 30VDC. Due to the high current
required for brake engagement, use an intermediate relay when
controlling the brake motor via SO.

3.2.2 Pulse signal (pulse function supported only for 15-32 kW)

Instruction | Select . P- incoming | D-incoming
Meaning . .
Format able signal signal
P0-10 0 CW/CCW dual-pulse sequence mode Cw CCW
XXXO 1 AB phase mode (not supported in external A Xiang B Xiang
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jog speed mode)

2

Pulse + Direction Mode

impulse

direction

The open-circuit collector type (24V voltage) input signal is positive, i.e., P+24V/D+24V.
The differential method (5V voltage) uses the input signal P+5V/D+5V.

The wiring diagram for the interface circuits of P+D, CW, CCW, and AB phases is as follows:

Open-circuit collector type (24V voltage)

Differential method (5V voltage)

PLC, CNC, microcontroller, and servo drives

PLC, CNC, microcontroller, and servo drivers

Yo p- PUL- l ) JP-
| |
| |
CoMo EX = { o EX - g
| |
PUL+ I | |P+5V
“T+24V P+24 i i R:=1FSOQ
R=3.3KQ . J
Y1 D- DIR- b
| |
com1 Eg = T i i EX =
DIR+| 1 |pssv
L —
D+24 - R=150Q
oV EE V:RF=3.3KQ o ERE ! J ‘

The P-/P+24 and D-/D+24 power supply voltages range from 18V to 25V, while the

P-/P+5V and D-/D+5V voltages range from 3.3V to 5V. Voltages below 18V/3.3V

may result in pulse or directional abnormalities.

® To reduce interference, use twisted-pair shielded cables and keep command signal
lines within 3 meters. Connect the shielding layer to the controller's OV terminal, and
ensure proper Grounding of the controller.

® The servo pulse input port is 10 mA conductive.

® If the controller is a Xinje PLC with a rated pulse output current of 50 mA, theoretical
calculations indicate that one pulse channel can support up to five servos; however, it
is recommended not to exceed three.

® If the pulse frequency of P+D sent by the controller exceeds 100 kHz, a 500Q/2W

pull-up resistor must be connected in parallel at the PLC pulse output terminal, or a

2KQ/1W pull-up resistor should be connected in parallel at the servo pulse reception

terminal.
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3.3  Power-off brake (brake shoe) wiring

(1) When the drive power is 400 W or lower, it can be directly connected via the SO terminal as shown in

the figure below, with parameter P5-44 set to n.0001.

Brake connection pin 0V

.8 |}/s0L
S02
S03

com Brake connection pin24V

OV|o o|24V

power
switch

For 400W and lower systems controlling the brake motor via SO, use terminal SO1 for control and set the
brake parameter P5-44 to n.0001 to prevent terminal burnout from excessive current or brake failure due
to inability to open.

(2) For drives with a power rating of 750 W or higher, an intermediate relay must be used for connection,
with parameter P5-44 set to n.0000 (where O denotes the terminal sequence number of the
connected SO port), as shown in the figure below.

[Brake connection pin24V

W
o]

24y Brake connection pin 0V
SOt 9 12
502 N
X |
S03 | — 1 24V [IOQO]| ov
COM ¢ |
14
e Y : Power
switch
24V
O Power
O switch
ov

For motors rated 750W or higher, the brake current exceeds 400mA; a relay must be used to prevent
terminal burnout due to excessive current or brake failure caused by inability to open.
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3.4

It is recommended that the SO terminal and the intermediate relay not share the same
switching power supply.

The brake system must not share its power supply switch with other electrical
devices to prevent voltage or current reduction caused by operational activities of
other equipment, which could lead to unintended brake activation.

The length of the motor brake cable must fully account for the voltage drop caused
by cable resistance, and the operating input voltage for the brake must exceed 21.6
V.

The power-off brake is designed to maintain braking function and should not be used
for emergency braking or equipment shutdown.

Braking resistor wiring

x [i== T P
=
-
Im
=
il
Hea
HEE
<} auTy N
o
K= o
=1
=
Brake
resistor &) ©

The unit operates at 0.1-0.4 kW without an integrated braking resistor. When using an
external resistor, connect it to terminals P+ and C, where P0-25 represents the power
value and P0-26 indicates the resistance value.

The model operates within a power range of 0.75 kW to 7.5 kW and features an
integrated braking resistor. When using an external braking resistor, connect it to
terminals P+ and C while disconnecting the shorting strip (wire) between P+ and D.
P0-25 represents the power value, and PO-26 indicates the resistance value.

For drivers rated 15 kW or higher using an external braking resistor, connect the
resistor to the P+ and PB terminals, where P0-25 represents the power value and
P0-26 represents the resistance value.

Do not connect the external braking resistor to the P+ and P-terminals of the busbar, as
this may cause the motor to explode.

A smaller resistance value results in faster discharge, but excessively low values may
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cause the resistor to break down. Therefore, during selection, aim for a value as close
as possible to the lower limit—never below it.

® When wiring, use high-temperature resistant and flame-retardant wires, and ensure the
surface of the braking resistor does not come into contact with the wires.

3.5 Wiring for high-power motor fans

6 03¢
©

mll=|

26

® The wiring example for the motor fan shown above illustrates the Xinje Servo 200 chassis
motor.

® High-power air-cooled motors rated at 11 kW or above are equipped with fans. The internal
motor structure requires connection of both the power supply line and the fan power cable upon
factory delivery. The fan's voltage specification should be referenced from the motor-fan wiring
markings (220V AC/380V AC).

® Upon factory delivery, the fan lead-out cable is already connected; simply connect the other end

directly to the power supply through the fan outlet.
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4 Use of the control panel

4.1 Operation Panel Description

Button name Operation declaration

Short press: Switch status, return to
STA/ESC )
previous state.

Short press: Display data in ascending
INC order;
Long press: Show data in ascending order.

- — — Short press: Display data in descending

order;
DEC .
STAESC INC  DEC ENTER Long press: Show data decreasing
consecutively.
Short press: Shift;
ENTER

Long press: Set and view parameters.

After power-on, the rear panel performs a self-check operation, with all display digits
and the five decimal points lit simultaneously for one second.

4.2 Panel Status Display Introduction

Panel Actual Panel Actual Panel Actual Panel Actual
display meaning display meaning display meaning display meaning
|:| A (a) | J () U (w I_ 6

| | _ |_| |_|
|_ I |_| ]
I~ B (b) | L (1) | Y (y) | 7
| || |
C - N 0 - 8

L © ™ Il

I I |
- D (d - (0] 1 — 9
H @O (©) | i
I_ — —
|_ E (e) I—I P (p) I_l 2
| | |
|_ F () —I Q (9 _} 3
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Panel Actual Panel Actual Panel Actual Panel Actual
display meaning display meaning display meaning display meaning
| G (2 — R (r) - 4
|_| I I
H e | e | ] s

4.2.1 Operation Panel Display

By switching the basic status of the panel controller, users can display operational statuses, set parameters,
activate auxiliary functions, and check alarm statuses. Pressing the STA/ESC keys allows sequential
switching between states in the order shown below.

Status: bb indicates the servo system is idle; run indicates the servo system is operating; rst indicates the

servo system requires a power cycle.

'STA/ESC switch|

e s Pamee - Moor - [Awilay > (Al

idle

run

Function parameter

Control parameter

Present speed

Alarm code

Alarm clear

Alarm code

reset

Power on times Jog

(!ommumcallon

parameter

Parameter settingPx-xx: The first x represents the group number, while the subsequent two x's denote
the parameter sequence numbers within that group.

Monitoring status Ux-xx: The first 'x' represents the group number, while the subsequent two 'X's
indicate the parameter sequence numbers within that group.

Accessibility feature Fx-xx: The first 'x' represents the group number, while the subsequent two 'x's
indicate the parameter sequence number within that group.

Alarm status E-xxx: The first two x characters represent the major alarm category, while the last x

character indicates the specific subcategory under that category.

69



DS5C2 Series Servo Driver User Manual Table of Contents

4.2.2 Description of various simplified code display contents

Panel display

Name

Meaning

In standby mode

Servo off state (the motor is not powered).

‘I in service Servo-enabled state (the motor is powered on).
'l Power-on The device requires a reset state; the servo needs to be
R I prompt power-restricted.

Positive limit

detection prompt

Forward drive state is prohibited; P-OT is ON.

Negative limit

detection alert

Reverse the inversion drive state; N-OT is ON.

R
Control Mode | Control Mode 2 is empty. Check the set values of P0-01 and
Prompt P0-02.
o The U5-23 communication status is displayed; refer to
Communication ) . o
] Section 4.2.5 "Bus Communication Status Monitoring" for
Status Display )
details.
STO Function | Check the 24V input status of the STO terminal to ensure
Display proper connection.
Err-x Fault Inertia estimation and self-regulation failure alerts: Refer to
Message the corresponding chapter for troubleshooting.

4.2.3 Operation Status Monitoring Description

Upon power-on, the panel displays the information according to the P8-25 parameter settings.

Signal | Factory | Applicable . . Take
Parameter . Meaning Revise
name settings mode effect
0: Normal display; upon
power-on, display 'bb' or 'run'. Power
1: When powered on, the panel off
displays the value of U0-00 and and
Panel ) At any
P8-25 . 0 All speed feedback, measured in rpm. . then
Setting . time
2: When the panel is powered on, power
the value of U0-07 is displayed; on
torque feedback is provided in again
percentage.

B When using speed or torque control modes
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Zero clamp
ZCLAMP
Speed consistency P
V-CMP
Torque limit CLT —
Rotate detection l I | I I
TGON ™
Speed limit VLT

Number of digits displayed

Bit Data Display content
P5-39 The light turns on when the motor's actual speed matches the commanded
Same-speed detection | speed.
(/V-CMP) Same-speed signal detection width: P5-04 (unit: rpm)
P5-42 L The light turns on when the torque exceeds the set value.
Torque Limitation . o
(CLT) Internal forward torque limit: P3-28; Internal reverse torque limit: P3-29
P5-40 The light turns on when the motor speed exceeds the rotation detection
Rotation Detection speed.
(/TGON) Rotation detection speed: P5-03 (unit: rpm)
P5-31
Zero Clamping The light turns on when the zero-clamping signal activates.
(/ZCLAMP)
When torque control is active, the light turns on when the speed exceeds the
P5-43 set value.
Speed Limit (/VLT) Forward speed limit during torque control: P3-16; Reverse speed limit:
P3-17.
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B In position control mode

Zero clamp
ZCLAMP
Speed consistency P
V-CMP
Torque limit CLT —
Rotate detection l I | I I
TGON ~
Speed limit VLT
Number of digits displayed
Bit Data Display content
P5-38 During position control, the light turns on when the specified position
Positioning End | matches the actual position.
(/COIN) Positioning completion width: P5-00 (unit: command pulse)
546 During position control, the light turns on when the specified position
matches the actual position.
Near (/NEAR) . .
Near signal width: P5-06

P5-40 The light turns on when the motor speed exceeds the rotation detection
Rotation = Detection | speed.
(/TGON) Rotation detection speed: P5-03 (unit: rpm)

4.2.4 U-group parameter monitoring

B State of the UO-21 input signal

< | The light on indicates lhat thg
cormresponding item has a signal input
The light on indicates that the
I l I I | I I I I | corresponding item has no signal input
10 9 8 7 6 54 32 1

STA/ESC  INC DEC  ENTER

© © 0 0
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B U0-21 Input Signal 1 Allocation

Segment ) Segment )
) Explanation ) Explanation
Display Display
1 /S-ON servo enable signal 2 /P-CON proportional motion command

Setting

3 /P-OT prohibits forward drive 4 -N/OT: Reverse drive is prohibited
/P/ICL forward-side external torque
5 /ALM-RST Alert Clear 6
limit
; -N/CL  Reverse External . /SPD-D Internal Direction Selection
Torque Limit Setting
9 /SPD-A Internal Speed Selection 0 /SPD-B  Internal Speed Selection

Setting

Note: When reading the status via communication, the binary values read from right to left
correspond to the /S-ON and /P-CON positions: 0 indicates no input at that position, while 1
indicates input. For example, 0x0001 indicates input at /S-ON, and 0x0201 indicates input at
both /S-ON and /SPD-B.
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B State of the U0-22 input signal

I I l I I I I I I | < The ligm on indicates 1hat th.e
corresponding item has a signal input
The light on indicates that the
- L . .
I I I | I I I I I | corresponding item has no signal input
20 1918 1716 1514 1312 11
STA/ESC  INC DEC ENTER

B U0-22 Input Signal 2 Allocation

Segment Explanation Segment Explanation
Display Display
11 C/SEL Control Method Selection 12 /ZCLAMP Zero Clamping
/INHIBIT instruction pulse . Lo
13 o 14 /G-SEL gain switching
prohibition
15 /CLR Pulse Clear 16 /CHGSTP Step Change
17 Keep 18 Keep
19 Keep 20 Keep
Note: When reading the status via communication, the binary values read from right to left
correspond to the /C-SEL and /ZCLAMP positions respectively: 0 indicates no input at that
position, while 1 indicates an input. For example, 0x0001 indicates input at /C-SEL, and 0x0009
indicates inputs at both /C-SEL and /G-SEL.

B Status of the U0-23 output signal

< The ligl.n on indicates t}mt Ihg
corresponding item has a signal input
The light on indicates that the
I I | | | | | I I I corresponding item has no signal input
10 98 76 5 4 32 1
STA/ESC  INC DEC  ENTER

m U0-23

Segment
Display

Explanation

Segment
Display

Explanation
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S t S t
egmen Explanation egmen Explanation
Display Display
Keep Position Completed L
1 2 Positioning End (/COIN)
(/COIN_HD)
3 Same-speed detection (/V-CMP) 4 Rotation Detection (/TGON)
5 Ready (/S-RDY) Torque Limitation (/CLT)
7 Speed Limit Detection (/VLT) 8 Brake Interlock (/BK)
9 Warning (/WARN) 10 Output Near (/NEAR)

Note: When reading the status via communication, the binary values read from right to left
correspond to /COIN_HD and /COIN positions respectively. A value of 0 indicates no output
from that position signal, while 1 indicates an output. For example: 0x0001 indicates an output
from /COIN_HD, and 0x0201 indicates outputs from both /COIN_HD and /NEAR.

B Status of the U0-24 output signal

Fff ff ff §f f

Il

I o

20 1918 1716 1514 1312 11

STA/ESC  INC DEC  ENTER

© © 0o 0

B U0-24 Output Signal 2 Allocation

The light on indicates that the
corresponding item has a signal input
The light on indicatcs that the
_corrcsponding item has no signal input

Segment Explanation Segment Explanation
Display Display
11 report to the police (/ALM) 12 The speed reaches (/V-RDY)
13 CuSTOm Output 1 14 CuSTOm Output 2
15 /7, Xiang 16 /MRUN
17 Keep 18 Keep
19 Keep 20 Keep
Note: When reading the status via communication, the binary values read from right to left
correspond to the /ALM and /V-RDY positions respectively: 0 indicates no input at that
position, while 1 indicates an input. For example, 0x0001 indicates output from /ALM, and
0x0011 indicates output from both /ALM and /Z.

B U0-88 Motor Code Reading Status

U0-88 Display Status

Meaning
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U0-88 Display Status Meaning
( ) S— ) S—  e—
| | | | I | | 0001 — Encoder motor parameters read successfully, but P0-33 =
|_| |_| |_ | 0; use the motor parameters from the encoder.

0011 — Encoder motor parameters read successfully: P0-33=0;

use the motor parameters from the driver.

0021 — Encoder motor parameters read successfully, but the

parameter value is 0. Set P0-53 = 1 before use.

0031 — Encoder motor parameters read successfully, but

damaged (CRC verification error); use after setting P0-53=1.

I:
L
I

0042 — Failure to read encoder motor parameters; set P0-53 =1

7
7
M

|11 —I | before use.
L —
B U4-18 Input Signal Status
SI1 SI2 SI3 U4-18 display
1 0 0 0x0001
0 1 0 0x0002
1 1 0 0x0003
0 0 1 0x0004

Note: U4-18 displays the software active status of SI terminals. This means the terminal's high-level
input will only appear on U4-18 after the corresponding terminal's function is configured. For
example, if SI1 has no assigned function, even if the hardware sets SI1 to a high level, the Oth bit
of U4-18 will not display a 1.

B U4-19 Output Signal Status

SO1 SO2 SO3 U4-19 displayed
1 0 0 0x0001
0 1 0 0x0002
1 1 0 0x0003
0 0 1 0x0004
Note: U4-19 displays the software activation status of the SO terminal, shown by bit position.

4.2.5 Bus Communication Status Monitoring

B The status of the U5-23 signal
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T T T
Bit4 Bit3 Bit1 BitO
IN 'NET out NET
Port Port
STA/ESC  INC DEC  ENTER
© © ©© 0
Number
of Explanation Definition Explanation
digits
OouT L
) o 1: Normal communication status 0: Abnormal
Bit0 U5-23.0 Communication o
communication status
Status
. OUT physical 1: Normal physical connection 0: Abnormal
Bitl Us-23.1 ) ) i
connection physical connection
IN port o
) o 1: Normal communication status 0: Abnormal
Bit3 U5-23.3 communication L
communication status
status
) IN port physical 1: Normal physical connection 0: Abnormal
Bit4 U5-23.4 . . .
connection physical connection

(1) When the IN port network cable is correctly connected but the OUT port network cable is not
properly connected, and communication is normal, U5-23 will display 11 00;

(2) When the network cables for the IN and OUT ports are improperly connected and not in a normal

communication state, U5-23 will display 00 00.
(3) When the IN port network cable and the OUT port network cable are properly connected with

normal communication, U5-23 will display 11 11.

(4) When the IN port network cable is improperly connected, the OUT port network cable is correctly

connected, and communication is normal, U5-23 will display 00 11.
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B U5-23 Allocation and Description

(D

Parameter settings for Group P

4.3

The DS5C2 series servo drivers lack a network port indicator. The 4230 version and

later models include a parameter for communication status monitoring, which was

absent in earlier versions of the 4230 series.

For example, the operational steps when changing the parameter P3-09 value from 2000 to 3000.

Step Panel display The button being used Concrete operations
1 I I—I STAé@ESC I(gC (];EC %\ITER No action required
5 I i Press the STA/ESC key to enter
I S I ©) parameter setting mode.
S SR Press the INC key; one press
3 :—I —: - I : : : © increases by 1, raising the parameter
to 3 and displaying P3-00.
4 1 I _T"111] | STA/ESC INC DEC ENTER | Shortly press the ENT key; the last
_ Il © zero on the panel will flash.
5 L —: - I : L © Press the INC key to add to 9
— —— | STA/ESC INC DEC ENTER | Hold down the ENT key for an
6 L —: - I : L © extended period to access the P3-09
internal interface and modify values.
STA/ESC INC DEC ENTER | Use the INC, DEC, and ENT keys to
7 ‘ NN © add, subtract, or shift. After making
i changes, press and hold ENT to
confirm.
8 Operation completed

(D

When the parameter setting exceeds the permissible range, the driver will not accept the

value and will display error E-021 ("Parameter setting exceeded"). This issue typically

occurs when the host computer writes parameters to the driver via communication.

4.3.1 Example of setting P-group parameters for input/output SI and

SO

For example, the procedure involves changing the terminal for parameter P5-47 (alarm output terminal

setting) from SO2 to SO3 control, and modifying the normally open contact to a normally closed contact.
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Reverse run
_ Long press Short press
ENTER || l_

_ | _ I~ _ [
iDL oss TN T

Forward run

4.3.2 Example of negative-value parameter settings for Group P

For example, set parameter P4-11 (high bit of internal position mode pulse count) to-15, corresponding to

the operational procedure when the first pulse count is-150000.

Short Press ENT Short Press ENT 4 Times Short Press DEC
‘I:I __ 1 | HINIEIN - _ I o — | ‘
I I (. B I N Il I
Short Press ENT
Short Press DEC Short Press ENT Short Press DEC 5 Times

Short Press ENT 3 Times
Short Press INC Short Press ENT Long Press ENT
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4.4 Group F Assistive Function Parameters

4.4.1 FO group operation

Function . Function )
Explanation Explanation
code code
Panel External Instructions for
F0-00 Clear Alert F0-08 )
Self-Setting
Reset Parameters to Factory Internal panel instructions for
F0-01 . F0-09 .
Settings automatic adjustment
F0-02 Clear position deviation FO0-10 Panel vibration inhibition 1
F0-04 Clear historical alarm records FO-11 Panel Vibration Inhibition 2
. . . Panel vibration suppression (fast
F0-07 Panel Inertia Identification FO0-12 FFT)

1) Clear Alarm (F0-00)

When a fault occurs, the system automatically enters an alarm state displaying the alarm number; the
alarm state is invisible when no fault exists. In the alarm state, writing 1 to FO-00 via the panel allows you
to reset the fault.

If a servo alarm occurs due to the servo power supply being OFF, there is no need to clear the alarm.

Long Press ENT Short Press INC Long Press ENT
{ I I | I
=T |_|H || %’{ |H| L

m When an alarm occurs, the cause of the alarm should first be eliminated before the alarm is

cleared.

2) Panel Inertia Identification (F0-07)

Before performing inertia identification, use the F1-00 point movement function to confirm the servo
rotation direction. The initial servo operating direction is determined by INC or DEC at the start of inertia
identification.

If servo jitter occurs under adaptive default parameters, first switch to the adaptive high-inertia mode
(P2-03.3=1) to ensure stable basic servo operation before proceeding with inertia identification.

When the device is in BB mode, enter parameter F0-07 and display:

Press DEC

Long Press ENT Short Press ENT — —

Z 1 N o T INC b
I Iz 1z Tz
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3) Panel vibration suppression (rapid FFT) (Parameters F0—12)

This function enables mechanical characteristic analysis via parameters FO—12 on the servo control panel,
identifying the mechanical resonance frequency to achieve vibration suppression.

Long Press ENTER Short Press ENTER Set torque ~ Short Press ENTER ~ Waiting for
I
Finding the Short Press
. frequency was ENTER
Write successful ~ Long Press successful Short Press INC/DEC

oLy I_I\

Enable state

4.4.2 F1 group operation

Function . Function .
Explanation Explanation
code code
F1-00 Dot Motion F1-05 Software Enablement
F1-01 pilot run F1-06 Absolute encoder position reset
F1-02 Current sampling zero calibration - -

1) Trial Operation (F1-01)

Before entering the trial operation mode, ensure the motor shaft is not connected to the machinery and
that the driver is in the BB idle state.

When connecting the servo driver to a encoder cable or power cable, first enter the test run mode to verify
that the encoder terminals or power terminals are correctly connected.

The trial run primarily checks the power lines and encoder feedback circuits to verify proper connections.
Following the specified procedures, the motor should operate normally with both forward and reverse
rotation. If the motor shaft exhibits vibration or an alarm is triggered, immediately disconnect the power
supply and recheck the wiring.

Long Press ENT Short Press ENT

oPEn | oFEn-

2) Pulse operation (F1-00)

Before entering the intermittent operation mode, first verify that the trial run under an idle motor
condition is functioning properly to confirm correct servo wiring.
The dot movement mode requires the driver to be in an idle state!

The dot-movement function operates in speed mode, with P3-09 and P3-10 controlling acceleration and
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deceleration times!

Press DEC | _ _
i 1y
Long Press ENT Short Press ENT
Press
_ INC I _ 1
II I II II | _II_II_I N o T
. Factory . .
Parameter Meaning . Unit Set range Revise Take effect
settings

P3-18 JOG jog speed 100 lrpm 0~1000 servo OFF | immediately

3) Current sampling zero calibration (F1-02)

When the servo driver completes its self-renewal process, or when the motor exhibits unstable operation

after an extended period, users are advised to perform automatic current detection offset adjustment.

Long Press ENT Short Press ENT

Press the STA/ESC key to exit this function.

4) Mandatory Enablement (F1-05)

Parameter | Signal name | Setting Meaning Revise | Take effect
0 Do not disable
1 I/O enabled/S-ON
Enable Software enablement (F1-05 or | servo | . )
P0-03 2 o immediately
Mode communication) OFF
3 Bus enable (for models supporting
(Default) | the motion bus)

Set P0-03 to 2.
F1-05 = 0: Disables the feature and restores to the bb idle state.
F1-05 = 1: Forced enable; the servo is in the RUN operating state.

m The forced enable setting configured via F1-05 becomes invalid after power restoration.

5) Absolute encoder position reset (F1-06)

(Only applicable to multi-turn motors) When the servo is in BB mode, perform the absolute encoder turn
count reset operation as follows:

By pressing the panel operation key F1-06 and entering 1, the absolute encoder revolution count can be
cleared.

By operating the panel to write 3 into F1-06, you can perform zero calibration for the absolute encoder.
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S Debugging and Operation of Servos

5.1 Debugging Flowchart

Pre-energization Wiring
Inspection
Ambient Environment
Verification

Power Application

v

Trial Run Verification

v

Parameter
Configuration

v

Jog Debugging

v

Mechanical
Installation

v

Gain Tuning

v

Actual Operation

v

Stop

5.2  Debugging Process Introduction

5.2.1 Wiring inspection

Inspection
. . Concrete content
Direction
Single-phase 220V: Connect to power input terminals L, N or L1, L3
Power supply . .
.. Three-phase 220V/Three-phase 380V: Connect to power input terminals L1, L2,
wirin
g and L3
Power line The cables connecting the output terminals U, V, and W of the servo driver to the
phase sequence | servo motor are properly connected in the correct phase sequence.
Control Signal | The wiring for SI input signals (refer to 3.2.1), SO output signals (refer to 3.2.2),
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Inspection
o Concrete content
Direction
Wiring pulse signals (refer to 3.2.3), and other control signal connections is correct.

external signal

line

The external signal lines for brake engagement, overtravel protection, and STO
have been properly connected as required.

other

The wiring for the external braking resistor is correct (refer to 3.4), and the wiring

for the high-power motor fan is correct (refer to 3.5).

5.2.2 Environmental Confirmation

Inspection

direction

Concrete content

Wiring inside

the electrical

The electrical cabinet contains no foreign objects; strong and weak electrical

circuits are properly separated with reliable wiring. All cables exhibit no loose or

cabinet missing connections, and the electrical cabinet/driver is reliably Groundinged.
External There are no high-power interference devices around the drive. When installing the
xterna . . . . .
) motor, follow the installation requirements specified in the AC servo motor
Installation

installation and operating manual.

5.2.3 Basic Parameter Confirmation

® Parameter setting

Parameter

Name

Set
range

Factory

Default Introduce

P5-44

/BK: Brake
Interlock

When driving the brake motor via a servo SO output
signal, this parameter must be set. (No setting
required for non-brake motors.)

(DWhen set to 0001, the brake control logic is: enable
is turned on, the brake opens; enable is turned off, the
brake locks.

(2 When set to 0011, the brake control logic is:
enable opens, brake locks; disable closes, brake
opens.

0000 | O~ffff

P0-05

Selection of
rotation direction

Upon factory shipment, the default rotation direction
is clockwise when facing the motor flange and
counterclockwise when facing it. This parameter can
be modified when disabled; any changes require a
power cycle to take effect.

This parameter modification does not affect the
encoder count's positive or negative value.

(D

For brake parameters of each motor series, refer to the "AC Servo Motor Installation

and Operation Manual".
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® Parameter monitoring

Parameter Name Remarks

Check whether the parameters in U3-70 match the
code following the MOTEL CODE on the motor
nameplate.

Automatically read the motor code from

U3-70 the encoder in the motor parameters

5.2.4 Pilot run

® Trial Operation Steps

Press DEC

Long Press ENT Short Press ENT

® Trial Operation Instructions and Precautions

(1) Before entering the trial operation mode, ensure the motor shaft is not connected to any machinery
and that the driver is in the BB idle state!

(2) When connecting the servo driver to a non J]R]~ encoder cable or power cable, first initiate a trial run

mode to verify correct connection of the encoder terminals or power terminals.

(3) During the trial run, primarily inspect the power lines and encoder feedback circuits to verify proper
connections. Operate the motor as described below to achieve normal forward and reverse rotation. If the
motor shaft exhibits vibration or an alarm is triggered, immediately disconnect the power supply and

recheck the wiring.

5.2.5 Dot Motion

® Step-by-step point operation

Press DEC [ ‘
1l
Long Press ENT Short Press ENT
Press
— 1 _ T | _ I _ | I _ | JINC _|_|‘
| I I i il | it

® Point Operation Instructions and Precautions

Before entering the intermittent operation mode, first verify that the trial run under an idle motor
condition is functioning properly to confirm correct servo wiring.
The dot movement mode requires the driver to be in an idle state!

® Dot movement speed setting

The dot-movement function operates in speed mode, with P3-09 and P3-10 controlling acceleration and

deceleration durations.
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. Factory . .
Parameter Meaning . Unit Set range Revise Take effect
settings
P3-18 JOG jog speed 100 1rpm 0~1000 servo OFF | immediately
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6 Adjustment of servo gain

6.1

Overview of Servo Gain Adjustment

6.1.1 Overview and Process

The servo driver requires a motor that operates as quickly and accurately as possible to execute

commands from the host computer or internal settings. To meet this requirement, the servo gain must be

properly adjusted.
The factory default servo gain is set to self-tuning mode, but different machines have varying

requirements for servo responsiveness. The figure below shows the basic gain adjustment procedure;

adjust according to the current machine status and operating conditions.

( Tuning Start >

Quick Tuning

Yes

Satisfied with

. 5 >
esponsiveness
No
Automatic Tuning (External Command Tuning or
Internal Command Tuning)
Yes
atisfied with Tunin

»

Result?

Manual Tuning for Gain Fine-Tuning (Use Mechanical
Characteristic Analysis if Vibration Occurs)

No Satisfied with Tuning

Result?

Tuning End
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6.1.2 Differences between several types of adjustments

The adjustment methods are divided into adaptive and self-adjusting types, with their control algorithms
and parameters operating independently. Under the self-adjusting mode, three functions are available:
rapid adjustment, automatic adjustment, and manual adjustment. These three functions share the same
fundamental principle but differ in implementation methods; refer to the corresponding chapters for

detailed Explanations.

Adjustment
method

Classify

Controlling

parameter

Rigidity

Responsiveness

The most relevant control

parameters

Self-adaption

autoadaptation

P2-01.0=1

Middle

150ms level

P2-05 Adaptive Speed
Loop Gain

P2-10 Adaptive Speed
Loop Integral

P2-11 Adaptive Position
Loop Gain

P2-07 Adaptive Inertia
Ratio

P2-08 Adaptive Speed
Observer Gain

P2-12 Adaptive Stable

Maximum Inertia Ratio

Self-adjustment

rapid

adjustment

self-correcting

manual

adjustment

Gao

10-50 ms

range

P2-01.0=0

Gao

10 ms level

(give tacit

consent to)

Gao

etermined by

parameters

P0-07 First Inertia Ratio
P1-00 Speed Loop Gain
P1-01 Speed Loop
Integral

P1-02 Position Ring Gain
P2-35 Torque command
filter time constant 1
P2-49 Model Ring Gain
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6.2

Rotation Inertia Estimation

6.2.1 Summary

Inertia estimation is the function that enables the driver to automatically operate internally (through
forward and reverse rotation) while estimating the load's moment of inertia during operation.

The moment of inertia ratio (the ratio of the load's moment of inertia to the motor rotor's moment of
inertia) serves as the reference parameter for gain adjustment and must be set to the correct value

whenever possible.

. Factory . .
Parameter Meaning ) Unit Set range Revise | Take effect
settings
. . . atany | . .
P0-07 First Inertia Ratio 200 % 0~ 50000 . immediately
ime

6.2.2 Matters need attention

Where the moment of inertia cannot be determined

® Mechanical systems can only operate in one direction.

Scenarios where inertia estimation is prone to failure

The load's rotational inertia is too large.
The operating range is relatively narrow, with a stroke of less than 0.5 revolutions.
The rotational inertia varies significantly during operation.

The mechanical rigidity is low, resulting in vibration during the estimation of inertia.

Key points for inertia estimation

® Since rotation is possible in both directions within the specified movement range, confirm the
movement range or direction; and ensure the load operates within a safe travel distance.

® [f jitter occurs when calculating the assumed inertia using default parameters, it indicates that the
current load inertia is too high. Under heavy loads, you can set the initial inertia to approximately
twice the current value and run the calculation again.

® The maximum identification limit for the drive's inertia ratio is 500 times (with a parameter upper
limit of 50,000). If the estimated inertia ratio equals exactly 50,000, it indicates the ratio has reached
the upper limit and cannot be used. Replace the motor with one featuring a larger rotor inertia.

Other Notes

® [Inertia switching is not supported; the second inertia ratio is invalid.
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6.2.3 Operation Tool

The tools for estimating the load's moment of inertia are the driver panel and the XinJeServo host
computer software.

Operation Tool Restriction Item
Driver Panel Driver firmware version 4200
XinJeServo Host Computer Software All versions of the host software support

m The driver firmware version can be viewed via U2-07.

6.2.4 Operating steps

1) Inertia estimation step for the drive panel

(1) Parameter Configuration

. Factory : .
Parameter Meaning ) Unit Setrange | Revise | Take effect
settings
Inertia configuration at an
P2-15 & 100 | 0.01circle | 1~300 Y immediately
stroke time
Inertia identification
and the maximum
speed determined atany | . )
P2-17 ) 0 rpm 0~ 65535 i immediately
through internal time
command
self-adjustment
Initial inertia ratio for at an
po-1g | mmerta e 500 % 1~20000 | 7 | immediately
inertia identification time

The recommended P2-17 parameter is 500 rpm or higher; an excessively low command speed may result
in inaccurate inertia ratio identification. The default value is one-third of the rated speed, which is
calculated automatically based on the motor parameters' rated speed.

(2) Inertia identification implementation

Before performing inertia identification, use the F1-00 point movement function to confirm the servo
rotation direction. The initial servo operating direction is determined by INC or DEC at the start of inertia
identification.

The servo enters the BB state and displays parameter FO-07:

Short press the ENTER key to enable the servo; the panel displays:

Short press the INC key for forward operation or the DEC key for reverse operation (choose only one),
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and the display will show:

At this point, initiate the operation under the condition P0-05=0 (initial positive direction): a short press
on INC first rotates clockwise, then counterclockwise; a short press on DEC first rotates counterclockwise,
then clockwise. If inertia identification succeeds, the load inertia ratio is displayed after several forward
and reverse rotations and automatically written to P0-07; if identification fails, an error code is displayed.

A short press on the STA/ESC key exits the panel's inertia identification operation.

® Panel inertia identification error alarm

Error code

Meaning

Possible causes and solutions

Err-1

Motor torque
saturation

(D The initial inertia is too small; in adaptive mode, switch to the
high-inertia mode (P2-03.3=1); in self-settling mode, adjust the
initial inertia ratio P2-18 to twice its current value.

2 The maximum speed is excessively high (P2-17), but it should
not fall below 500 rpm; an instruction speed that is too low may
result in inaccurate inertia ratio identification.

(3 The torque limit is too low (P3-28/29).

Err-2

The calculated
inertia value has
an excessively
large numerical

€I1oT.

(D The maximum speed limit is too low (P2-17), but it is
recommended not to set it below 500 rpm, as an excessively low
target speed may result in inaccurate inertia ratio identification;

) The presumed inertia stroke is too small. It is recommended that
the minimum inertia stroke for P2-15 configuration be no less than
50 (0.5 revolution); an insufficient stroke will result in inaccurate
determination of the actuation inertia.

(3 Excessive institutional friction;

@ Overrun occurred

Err-3

Error in drive
internal stroke

calculation

(D The presumed inertia stroke is too small. It is recommended that
the minimum inertia stroke for P2-15 configuration be no less than
50 (0.5 revolution); an insufficient stroke will result in inaccurate

determination of the actuation inertia.

Err-4

The location
integration

feature was used

(D During torque-inertia identification, the system should operate in
PI control mode; however, it has been switched to P control. Please
verify whether the P5-21 proportional action command is enabled.
When this function is activated, it automatically switches between
P/PI control modes, triggering the Err-4 alarm during inertia
reduction execution.

@ The load connected to the motor deviates significantly from its
inertia, preventing the driver from accurately estimating the inertia.
It is recommended to replace the motor with one that matches the
inertia requirements, or manually increase P0-07 (when inertia
identification is not possible).

(3 Empty-shaft estimated inertia. Inertia identification should be
performed under load.

@ Incorrect phase sequence of the power lines. Please check the

phase sequence and wiring of the power lines.
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Error code Meaning Possible causes and solutions
Unrestrained
vibration occurs
Err-5 during the inertia | Anun conduct able vibration occurred
identification
process.
(D The enable function is already activated. The P5-20 can initially
o The drive is not be set to 0;
in BB mode. ) The driver alarm will be triggered. Press the ESC key to exit the
configuration interface and check for any alarms.
An alarm was
grligviir(iirlirrllgfht;e The driver features an alarm function. Press the ESC key to exit the
Err-7 inertia calibration interface and check the alarm code. Address the alarm
: ) ) issue before proceeding with inertia estimation.
identification
process.

2) XinJeServo Presumed Inertia Step

1. On the XinJeServo main menu screen, click [Gain Adjustment];

Self-updating

Axis-1 |

1. Bet the Limit Pesition 2, futo—tuning Setting 3. Auto—tuning dutemal ¢ |*

Stepl- Select travel configuration, configure the trip

— =
=l = Stepl-1
£
3 |= ]
| w Number of stroke cycles: 1-00 =
o (3
5 |
& | Stepl-2
o |0g
(a5
5
Movenent direction: @ Forvard
() Reverse

0K

00

4k

100

4h

1634

2. Select [Pulse Configuration] or [Manual Setting] to configure the inertia estimation stroke;
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Self-updating

1., Set the Linit Positien 2. Aute-tuning Setting 3, Aute—tuning sutomat * | %
Step3 - Inertia setting

Inertia Status: Inertia identification
Initial inertia: 500 =
Nax Speed: 1000

Speed Loop Gain: 500 S

0K

e instruction aute—tining(no inertia identification
Rapid positioning(centrel overshoot)
Serew

1000

OK

3. Settings for the calibration configuration interface;

Self-updating

1., Set the Linit Positien 2. Aute-tuning Setting 3, Aute—tuning sutomat * | %
Step3 - Inertia setting

Inertia Status: Inertia identification
Initial inertia: 500 =
Nax Speed: 1000

Speed Loop Gain: 500 S

0K

e instruction aute—tining(no inertia identification
Rapid positioning(centrel overshoot)
Serew

1000

OK

4. Click [Confirm] to initiate the estimation of inertia.
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i

Axis-1

1
J; 1. Set the Limit Position 2. Auto—tuning Setting 3. Auto—tuning Automai *|’
j‘ Step3 - Inertia setting

1

Inertia Status: Inertia identification v
! Initial inertia: 500 1%
" Max Speed: 1000
; Speed Loop Gain: 300 =
;
| Tips W ]

T e e Inertia identification success!
Inertia value: 0

1 Hode Setting Rapid positioni{
Load Type: Screw

0K

®  [f the self-adjustment interface is closed directly at this point, the driver will only
configure the inertia ratio parameter.

® For detailed instructions on using the XinJeServo estimated inertia, refer to the
XinJeServo help documentation.
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6.3

Rapid Adjustment

6.3.1 Summary

To perform rapid adjustment, first set the load moment of inertia. If the moment of inertia does not match,

an oscillation alarm will occur. The gain parameters for rapid adjustment operate in self-tuning mode.

6.3.2 Quick adjustment steps

1. Determine the load inertia via the drive panel or the XinJeServo host software, referring to Section 6.2 on

rotational inertia estimation,;

2. Set the required stiffness level P0-04.

m P2-01.0 is the rightmost digit of the P2-01 parameter, as shown below:

P2-01=n.0010
P2-01.0

6.3.3 The rigidity level corresponds to the gain parameter.

The stiffness rating should be determined based on actual load conditions; a higher P0-04 value
corresponds to greater servo gain. If vibration occurs during the increase in stiffness rating, further
increases should be avoided. However, after vibration suppression effectively eliminates the vibration,
additional increases may be attempted. The following stiffness ratings correspond to recommended loads

and are provided for reference only.

Supports three rigid level types selected via P6-00.0:

® P6-00.0 = 0: Standard mode [Default]

Rigidity level P0-04, associated with four parameters: P1-00, P1-01, P1-02, and P2-35;
® P6-00.0 = 1: Positioning mode, also known as Soft mode

While ensuring responsiveness, gain switching is employed to minimize overshoot upon positioning
completion, with a rigidity level of P0-04. Seven parameters are associated: P1-00, P1-01, P1-02, P2-35,
P1-05, P1-06, P1-07, P2-35, and P2-36, all of which enforce mandatory gain switching activation. P1-14
= 0x00A1.

® P6-00.0 =2: Rapid positioning mode

Enable the model loop and disturbance observer Dob with rigidity level P0-04, associating five
parameters: P1-00, P1-01, P1-02, P2-35, and P2-49. Forcefully bind P2-00.0 and P2-41 of the disturbance
observer Dob, along with P2-47.0 and P2-49 of the model loop.
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® Rigid hierarchy table for the standard mode (P6-00.0=0)

. Torque command
Rigidity level Speed loop gain SPeed integral Position loop gain filtering
PO-04 P1-00 Time constant P1-02 Time constant 1
P1-01
P2-35
0 15 50000 24 1326
1 20 39789 32 995
2 25 31831 40 796
3 30 26526 48 663
4 35 22736 56 568
5 45 17684 72 442
6 60 13263 96 332
7 75 10610 120 265
8 90 8842 144 221
9 110 7234 176 181
10 140 5684 224 142
11 180 4421 288 111
12 250 3183 400 80
13 300 2653 480 66
14 350 2274 560 57
15 400 1989 640 50
16 500 1592 800 40
17 600 1326 960 33
18 750 1061 1200 27
19 900 884 1440 22
20 1150 692 1840 17
21 1400 568 2240 14
22 1700 468 2720 12
23 2100 379 3360 9
24 2500 318 4000 8
25 2800 284 4480 7
26 3100 257 4960 6
27 3400 234 5440 6
28 3700 215 5920 5
29 4000 199 6400 5
30 4500 177 7200 5
31 5000 159 8000 5
32 5500 145 8800 3
33 6000 133 9600 3
34 6500 123 10400 3
35 7000 114 11200 0
36 7500 106 12000 0
37 8000 100 12800 0
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. Torque command
L . Speed integral . i )
Rigidity level Speed loop gain i Position loop gain filtering
Time constant .
P0-04 P1-00 P1-02 Time constant 1
P1-01
P2-35
38 8500 94 13600 0
39 9000 88 14400 0
40 9500 84 15200 0
41 10000 80 16000 0
® Rigidity level table for positioning mode (P6-00.0=1)
.\ The second
. Speed | Speed loop | Position| Second . Second Torque command
Rigidity . ) velocity loop . . .
loop |integral time| loop | speedloop | . ) position filtering time
Grade . ] ) integral time ) .
gain constant gain gain ring gain constant: 1/2
P0-04 constant
P1-00 P1-01 P1-02 P1-05 P1-07 P2-35/p2-36
P1-06
0 15 50000 24 15 51200 40 1326
1 20 39789 32 20 51200 48 995
2 25 31831 40 25 51200 56 796
3 30 26526 48 30 51200 72 663
4 35 22736 56 35 51200 96 568
5 45 17684 72 45 51200 120 442
6 60 13263 96 60 51200 144 332
7 75 10610 120 75 51200 176 265
8 90 8842 144 90 51200 224 221
9 110 7234 176 110 51200 288 181
10 140 5684 224 140 51200 400 142
11 180 4421 288 180 51200 480 111
12 250 3183 400 250 51200 560 80
13 300 2653 480 300 51200 640 66
14 350 2274 560 350 51200 800 57
15 400 1989 640 400 51200 960 50
16 500 1592 800 500 51200 1200 40
17 600 1326 960 600 51200 1440 33
18 750 1061 1200 750 51200 1840 27
19 900 884 1440 900 51200 2240 22
20 1150 692 1840 1150 51200 2720 17
21 1400 568 2240 1400 51200 3360 14
22 1700 468 2720 1700 51200 4000 12
23 2100 379 3360 2100 51200 4480 9
24 2500 318 4000 2500 51200 4960 8
25 2800 284 4480 2800 51200 5440 7
26 3100 257 4960 3100 51200 5920 6
27 3400 234 5440 3400 51200 6400 6
28 3700 215 5920 3700 51200 7200 5
29 4000 199 6400 4000 51200 8000 5
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. The second
. ... | Speed | Speed loop |Position| Second . Second | Torque command
Rigidity ) ) velocity loop . . )
loop |integral time| loop | speedloop | . ) position filtering time
Grade X . . integral time i .
gain constant gain gain ring gain constant: 1/2
P0-04 constant
P1-00 P1-01 P1-02 P1-05 P1-07 P2-35/p2-36
P1-06
30 4500 177 7200 4500 51200 8000 5
31 5000 160 8000 5000 51200 8000 5
32 5500 145 8800 5500 51200 8000 3
33 6000 133 9600 6000 51200 8000 3
34 6500 123 10400 6500 51200 8000 3
35 7000 114 11200 7000 51200 8000 0
36 7500 106 12000 7500 51200 8000 0
37 8000 100 12800 8000 51200 8000 0
38 8500 94 13600 8500 51200 8000 0
39 9000 88 14400 9000 51200 8000 0
40 9500 84 15200 9500 51200 8000 0
41 10000 80 16000 10000 51200 8000 0
® Rapid Location Mode Rigid Level Table (P6-00.0=2)
C .. Torque
Rigidity Speed loop Speed loop Position loop Model loop
. . . . command )
level gain integral time gain L. gain
filtering time
P0-04 P1-00 constant p1-01 P1-02 P2-49
constant p2-35
0 71 50000 24 20 24
1 80 39789 32 20 32
2 89 31831 40 20 40
3 100 26526 48 20 48
4 112 22736 56 20 56
5 125 17684 72 20 72
6 140 13263 96 20 96
7 157 10610 120 20 120
8 176 8842 144 20 144
9 198 7234 176 20 176
10 221 5684 224 20 224
11 248 4421 288 20 288
12 278 3183 400 20 400
13 311 2653 480 20 480
14 349 2274 560 20 560
15 390 1989 640 20 640
16 437 1592 800 20 800
17 490 1326 960 20 960
18 549 1061 1200 20 1200
19 615 884 1440 20 1440
20 689 692 1840 20 1840
21 771 568 2240 20 2240

98




DS5C2 Series Servo Driver User Manual Table of Contents

. .. Torque
Rigidity Speed loop Speed loop Position loop Model loop
level gain integral time gain COIl:lmaI.Id gain
P0-04 P1-00 constant p1-01 P1-02 filtering time P2-49
constant p2-35

22 864 468 2720 20 2720
23 968 379 3360 20 3360
24 1084 318 4000 8 4000
25 1214 284 4480 7 4480
26 1360 257 4960 6 4960
27 1523 234 5440 6 5440
28 1705 215 5920 5 5920
29 1910 199 6400 5 6400
30 2139 177 7200 5 7200
31 2396 160 8000 5 8000
32 2684 145 8800 3 -
33 3006 133 9600 3 -
34 3367 211 10400 3 -
35 3771 189 11200 0 -
36 4223 168 12000 0 -
37 4730 150 12800 0 -
38 5298 134 13600 0 -
39 5934 107 14400 0 -
40 6646 95 15200 0 -
41 6646 95 16000 0 -

6.3.4 Matters need attention

In the Quick Adjustment Mode, all gain parameters corresponding to the rigidity level can be
independently fine-tuned.

The Quick Adjustment Mode defaults to a rigid level. If the gain does not meet mechanical
requirements, adjust it gradually upward or downward.
® To ensure stability, the model loop gain is kept low at low stiffness levels; this parameter can be

increased individually when high response performance is required.

To quickly address vibration issues, adjust the torque command filter P2-35. If ineffective, perform
mechanical characteristic analysis and set the corresponding notch parameters (refer to Section 6.7

Vibration Suppression).
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6.4

Self-correcting

6.4.1 Summary

Automatic adjustment is divided into internal command self-adjustment and external command
self-adjustment.

Automatic adjustment (internal command self-regulation) refers to a function where the servo unit
operates automatically (performing reciprocating movements in both forward and reverse directions)
without receiving commands from the higher-level device, adjusting its performance based on mechanical
characteristics during operation.

Automatic adjustment (external command self-adjustment) is a function that automatically optimizes
operations based on commands received from the higher-level device.

The automatic adjustments are as follows:

® [ oad rotational inertia
® Gain parameters (velocity loop, position loop, model loop gain)
® Filter (notch filter, torque command filter)

6.4.2 Matters need attention

When adjustment is not possible

® Mechanical systems can only operate in one direction.

Scenarios where calibration is prone to failure

® The load's rotational inertia is too large;

® The rotational inertia varies significantly during operation;

® The mechanical rigidity is low, causing vibrations during operation, resulting in failed detection and
positioning.

® The operating range is small, within 0.5 circles.

Preparation work before calibration

Use the location mode;
The drive is in BB mode;

The drive has no alarm;

The number of pulses per servo revolution must be properly matched with the positioning completion
width.
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6.4.3 Operation tool

Both internal command self-setting and external command self-setting can be executed via the driver

panel and the XinJeServo host computer software.

Setpoint Mode Operation Tool Restriction Item
Internal command for XinJeServo Host Computer All versions of the host software support
self-adjustment Software
External command from i The driver firmware requires version
. Driver Panel
the tuning process 4200 or later.

m The driver firmware version can be viewed via U2-07.

6.4.4 Internal instructions for the tuning operation steps

1) Self-adjustment step for the drive panel

1. Perform inertia identification by following Step 6.2.4 of the driver panel inertia estimation procedure
during rotational inertia estimation.

2. Enter parameter F0-09 to display 'iat-'.

[
o

3. Press and hold the ENTER key; the panel displays "iat--", indicating the servo is enabled.

4. Shortly press INC or DEC; the panel displays "tune" and flashes, entering the adjustment state.

5. The drive automatically sends pulse commands internally for operation; if successfully calibrated, the

display shows "done" and flashes.

6. Long-press the STA/ESC key to exit the internal command auto-setting mode.

During the calibration process, briefly pressing STA/ESC at any time will terminate the
calibration operation and apply the gain parameters at the time of termination; if calibration
fails, the driver must be initialized before attempting calibration again.

®  Self-tuning process panel error alarm

Error code Meaning Possible reason
The moment of inertia ratio is too large;
Err-1 Failed to find the optimal gain the mechanism rigidity is too weak.
Err-2 Excessive travel/alarm occurred during the | Ensure the journey does not exceed the
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self-tuning process

limit and no alarms occur before resetting

automatically.

The drive is not in the "bb" state when

Err-6 performing the operation. Confirm the current status of the drive
An alarm was triggered in the driver during
Err-7 the calibration process. The drive has an alarm.

2) XinJeServo self-tuning procedure

1. On the XinJeServo main menu screen, click [Self-Calibration].
2. Select [Pulse Configuration] or [Manual Setting] to configure the inertia estimation stroke.

Self-updating

1. Set the Limit Position 2. #uto—tuning Setting 3. Aute—tuning dutomal ¥ |

Stepl— Select travel configuration, configure the trip

x

=
& g Stepl-1
=
O |
(=D T =
=L [ Humber of stroke cycles:/1.00 =
w | a
E o
] Stepl-2
o |
25
E
Mevement direction: ® Forvard
OReverse
(04
500 =
100 =
(6]4

3. Set the configuration interface settings.
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Self-updating X

1 1. Set the Limit Pesitien 2. Auto—tuning Setting 3. Auto—tuning Automai*|*

Step3 - Inertia setting

1 Inertia Status: EInertia identification V:
1  Initial inertia: ;500 :
1 Max Speed: 1000

] Speed Loop Gain: [z00 :

e instructien aute—tuning(ne inertia identification

Rapid pesitioning{control overshoot)

Screw

1000

4. Click [Confirm] to initiate the estimation of inertia.

=

!i]

i

1

J. 1. Set the Limit Position 2. Auto—tuning Setting 3. Auto—tuning Automai *|*
| Step3 - Inertia setting

1 Inertia Status: Inertia identification ~

1 =

| Initial inertia: 500 5

" Max Speed: 1000

1 Speed Loop Gain: 300 =

1

1 Tips X ]
] k 1 I 1t

Il setting Method: RETCHEE Inertia identification success!

1 Inertia value: 0

1t Mode Setting Rapid positioni{

Load Type: Scraw

| dox speca: 1000

1

1 16):4

5. Parameter calibration configuration.
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Self-updating X

1. Set the Limit Position 2. 4uto—tuning Setting 3. Auto—tuning dutomai ¢ *

Stepd - Tuning parameter configuration
Setting Method: No instruction aute—tuningfno inertia identification ~
Mode Setting: Rapid positioning(control overshoot) v

Load Type: Screw w

Max Speed: 1000

Inertia identification

300 =

1000

300

4k

()4

0K

Settlement )
Explanation
method
Soft Apply a gentle gain adjustment. In addition to gain adjustment, the notch filter
0
is automatically adjusted.
Quick Specifically adjusted for positioning applications. In addition to gain
positioning adjustment, it automatically adjusts the model loop gain and notch filter.
Quick ) . o .
tioni During purpose-specific positioning, adjustments are made to ensure no
ositionin,
p( " lg overshoot. In addition to gain adjustment, the model loop gain and notch filter
contro
are automatically adjusted.
overshoot)
Rigidity level Explanation
Synchronous | Perform adjustments suitable for low-rigidity mechanisms such as synchronous
belt belt drives.
Lead Perform adjustments suitable for highly rigid mechanisms such as ball screw
ead screw
drives. If no corresponding mechanism is available, select this type.
) . Perform adjustments suitable for rigid systems and other highly rigid
Fixed joint

mechanisms.

6. Begin the calibration.
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Self-updating x

2, duto—tuning Setting 3. Aute—tuning Automatically <|>

Default Parameter duto—tuning Start | | Quit |

Status Register Current State Update ~
FParameter

PO-07
F1-00
Pl=01
PI=02
F1-10
BRI
P1-12
P1-35
P2-00.0
P2-00.1
Pz2-00.2
P2-00. 3
P2-01.0
P2-01.1
pP2-01.2 s

auto-tuning stage

7. Wait for the calibration to complete.

6.4.5 External instructions for the tuning operation steps

1) Self-adjustment step for the drive panel

1. Perform inertia identification by following Step 6.2.4 of the driver panel inertia estimation procedure
during rotational inertia estimation.

2. Enter parameter F0-08 and display Eat- (External Reference Auto-tuning);

3. Shortly press the ENTER key. If enabling is not activated, the panel displays "Son" and flashes; wait
for enabling to occur. If enabling is already activated, skip this step.

4. Enable the servo; the panel displays "tune" with a flashing indicator, entering the calibration state.

5. The upper-level device initiates pulse command transmission for operation; upon successful calibration,
the display shows "done" with flashing indicator lights.

6. Long-press the STA/ESC key to exit the external command auto-setting mode.

m During the calibration process, briefly pressing STA/ESC at any time will terminate the
calibration operation and apply the gain parameters at the time of termination.

105



DS5C2 Series Servo Driver User Manual Table of Contents

®  Self-tuning process panel error alarm

Error code Meaning Possible reason
The moment of inertia ratio is too large; the
Err-1 Failed to find the optimal gain ) o g
mechanism rigidity is too weak.
@  Overtravel/alarm  occurred
during the tuning process Ensure the journey does not exceed the limit and
Err0 @ External command | no alarms occur before resetting automatically.
rr_
setting/Vibration suppression | Ensure the enabling option is not disabled during
mode: Servo shutdown is enabled | the calibration process
during the setting process
Err-3 Current non-position control mode | Auto-adjust in location mode
i ) Change P2-01.0 to O before proceeding with
Err-4 Adaptive feature is not turned off )
self-tuning
An alarm was triggered in the
Err-7 driver during the calibration | The drive has triggered an alarm.
process.
The positioning completion signal . . .
Err-8 . The instruction interval is too short
is unstable

2) XinJe Servo self-tuning procedure

1. On the XinJeServo main menu screen, click [Gain Adjustment];

Self-updating

1. Set the Limit Position 2, fute-tuning Setting 3. Aute—tuning dutomat * | *

Stepl- Select travel configuration, configure the trip

=
o8 Stepl-1
o
0 -
- l1.00 =]
B m Tumber of stroke cycles: '- o
o |5
B |2
o] Stepl-2
o+ |09
2
g
Novement direction: @) Forward
O Reverse

QK

500

100
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2. Select [Pulse Configuration] or [Manual Setting] to configure the inertia estimation stroke;

Self-updating X

1. Set the Linit Position 2. Auto—tuning Setting 3. Auto—tuning Automad *|*
Step3 - Inertia setting

Inertia Status: :Inertia identification
Initial inertia: |500 =
Nax Speed: 1000

Speed Loop Gain: _300 =

[0]4

No instructien aute—tuning(ne inertia identification

Rapid pesitioning{centrol oversheot)
Screw

1000

0K

3. Settings for the calibration configuration interface;
4. Click [Confirm] to initiate the estimation of inertia;

i

1. Set the Limit Position 2. Auto-tuning Setting 3. Auto—tuning Automai *|*
Step3 - Inertia setting

Inertia Status: Inertia identification ~
! Initial inertia: (500 &
“ Max Speed: 1000
; Speed Loop Gain: [300 =
)
1 Tips X ]

N8 et metion Inertia identification success!
Inertia value: 0
1 Mod ting Rapid positioni:

0K

5. Parameter calibration configuration;
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Self-updating X

Axis—1

2. huto—tuning Setting 3. Auto—tuning Automatically 4

Default Parameter Auto—tuning Start Quit

Status Register Current State Update ~

auto—tuning stage

Parameter Value

PO-07
P1-00
P1-01
P1-02
P1-10
P1-11
P1-12
P1-33
P2-00.
P2-00.
P2-00.
P2-00.
P2-01.
P2-01.
P2-01.

R =N F R SR =

Settlement Explanation
method
Soft Apply a gentle gain adjustment. In addition to gain adjustment, the notch filter
is automatically adjusted.
Quick Specifically adjusted for positioning applications. In addition to gain
positioning adjustment, it automatically adjusts the model loop gain and notch filter.
Quick During purpose-specific positioning, adjustments are made to ensure no
positioning overshoot. In addition to gain adjustment, the model loop gain and notch filter
(control are automatically adjusted.
overshoot)
Rigidity level Explanation
Synchronous | Perform adjustments suitable for low-rigidity mechanisms such as synchronous
belt belt drives.
Lead screw Perform adjustments suitable for highly rigid mechanisms such as ball screw
drives. If no corresponding mechanism is available, select this type.
L. Perform adjustments suitable for rigid systems and other highly rigid
Fixed joint )
mechanisms.

6. Begin calibration;

7. After enabling the servo, click OK;
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?%Prompt X

The current enable setting status -
does not allow for command tuning,
please manually change the enable method.

OK 1
P2-01.0 '
F2-01.1
8. Once calibration is complete, click OK.
|P1-01 707
X |11350
10
| 50
Auto-tuning 0
successful i
2000
1
-+ 0
OK | 0
1
P2-01.0 10
Po-n1 1 1

6.4.6 Relevant parameter

The following parameters may be modified during automatic adjustment. Do not make manual changes
during the process.

The impact of the values on
Parameter . . .
Parameter Name ] gain after calibration is
attribute
complete.
P0-07 First Inertia Ratio
P1-00 First speed loop gain
P1-01 First speed loop integral time constant
P1-02 First-position ring gain Gai
ain
P2-00.0 | Disturbance Observer Switch
- - Performance Have
P2-01.0 | Adaptive Mode Switch
- - parameter
Torque command filtering time
P2-35
constant 1
P2-41 Perturbation Observer Gain
P2-47.0 | Model Loop Switch
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The impact of the values on
Parameter . o
Parameter Name ] gain after calibration is
attribute
complete.
P2-49 Model Loop Gain
P2-55 Model speed feedforward gain
P2-60.0 | Active vibration suppression switch
P2-61 Active vibration suppression frequency
P2-62 Active vibration suppression gain
P2-63 Active vibration suppression damping
Active vibration suppression filtering
P2-64 .
time 1
Active vibration suppression filtering
P2-65 )
time 2
The second group utilizes active
P2-66 o . .
vibration suppression damping.
Second group of active vibration
P2-67 . .
suppression frequencies
P2-69.0 | First notch switch
P2-69.1 | Second wave suppression switch
P2-71 First notch frequency
P2-72 First notch bandwidth
P2-73 First notch attenuation
P2-74 Second absorption frequency
P2-75 Second absorption band width
P2-76 Second waveguide attenuation
Inertia identification and the maximum
P2-17 speed determined through internal
command self-adjustment
P2-86 Set manual mode
Minimum limit for the adjustment
P2-87 Settlement
movement .
- — - Configuration Not have
Maximum limit for the adjustment
P2-88 parameter
movement
Maximum speed of the adjustment
P2-89
movement
Setpoint acceleration and deceleration
P2-90 i
time

m The values P2-60 to P2-63 are automatically adjusted during the self-tuning process and
cannot be modified manually by the user; manual modification may risk system instability.
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6.5 Manual adjustment

6.5.1 Summary

Position Control Loop Speed Control Loop
!_ ______________ ¢ ___________________________ 1
Puse | :
! [ iy iy Py
ulse épeedi ''Servo Motor
Command | Y F—— Position z:zjml Speed Torque , [ Current 1
. + %
UL —L—p i » Loop Gain —{ Control Unit » Command » Control - ;@
: »|_tounter (Kp) irPl kv T Tf . Unit ::
. I
i ! Current Loop i !
! | !
I ! 1 |
! : Speed Loop I !
: Position Loop i ’J': @
I I
Lo i Encoder
- ‘IA -
< > : &>
Host Device Servo Unit
Position control (close the model loop) control block diagram
Pulse Command
Heligh Model
Loop
Speed Torque
Feedforward Feedforward
Position Control Li Speed
osition Control Loop Control Loop
e e e bt b B T B i :
I soeed I
eed - —mimm e Y
! Corgmand:_ 'Servo Motor
! o Position Speed Torque n
+ |
L Izewa:lon —» Loop Gain |V+> Control » Command V*; Co(r:'.ltl:;Trl]Jtnit - ;@
: >|_Counter Kp i r=>LUnit Ky, Ti Filter Tf : ! i
| ! Current Loop I :
i
! H I
! : Speed Loop " !
: Position Loop | ij : @
i i
L Enconder
|
<t > >
Host Device Servo Unit

Position control (model loop enabled) control block diagram

The servo unit consists of three feedback loops (from inner to outer: current loop, speed loop, and
position loop). The innermost loop requires higher responsiveness. Failure to adhere to this principle may
result in reduced responsiveness or vibration. The current loop parameters are fixed values that ensure

adequate responsiveness, eliminating the need for user adjustment.
Use manual adjustment in the following situations:

® When rapid gain adjustment fails to achieve the desired effect

® When automatic gain adjustment fails to achieve the desired effect
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6.5.2 Example of adjustment steps

In position mode, when the self-tuning selects the soft mode (P2-02.0=1), the model loop function is
disabled; in speed mode, the position loop gain becomes invalid.

Improve response time

1. Reduce the torque command filtering time constant (P2-35)

2. Increase the speed loop gain (P1-00)

3. Reduce the integral time parameter of the velocity loop (P1-01)
4. Increase the position loop gain (P1-02)

5. Increase the model loop gain (P2-49)

Reduce response, prevent vibration and overshoot

1. Reduce the speed loop gain (P1-00)

2. Increase the integral time constant of the velocity loop (P1-01)
3. Reduce the position loop gain (P1-02)

4. Increase the torque command filtering time constant (P2-35)
5. Reduce the model loop gain (P2-49)

6.5.3 Adjusted gain parameter

The gain parameters that need adjustment are generally:
P1-00 Speed Loop Gain

P1-01 Speed loop integral time constant

P1-02 Position Ring Gain

P2-35 Torque command filtering time constant

P2-49 Model Ring Gain

® Speed Loop Gain

When the speed loop exhibits low responsiveness, it becomes a delay factor for the outer position loop,
leading to overshoot or vibration in the speed command. Therefore, within the range where no vibration
occurs in the mechanical system, the higher the setpoint value, the more stable and responsive the servo
system becomes.

. Factory . .
Parameter Meaning . Unit Set range Revise Take effect
settings
. at any . .
P1-00 Speed Loop Gain 200 0.1Hz 10 ~ 20000 i immediately
ime

® Speed loop integral time constant
To ensure responsiveness even to minimal inputs, the speed loop incorporates an integral element. Since

this integral element acts as a delay component in the servo system, an excessive time constant setting

may lead to overshoot or prolonged positioning time, thereby reducing responsiveness.
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The velocity loop gain and the velocity loop integral time constant approximately satisfy the following
relationship:
P1-00 x P1-01 = 636620

. Factory . .
Parameter Meaning . Unit Set range Revise Take effect
settings
Speed loop integral at any ) )
P1-01 ) 3300 0.01ms 15~51200 . immediately
time constant time

Position Loop Gain

When the model loop is inactive (P2-47.0=0), the responsiveness of the servo unit's position loop is
determined by its gain. A higher position loop gain results in greater responsiveness and shorter
positioning time. Generally, the position loop gain should not be set beyond the range of the mechanical
system's natural frequencies. Therefore, setting a high position loop gain requires increasing the machine's
rigidity and raising its natural frequencies.

. Factory . .
Parameter Meaning . Unit Set range Revise Take effect
settings
. . at any . .
P1-02 Position Loop Gain 200 0.1/s 10 ~ 20000 i immediately
ime

Torque command filtering time constant

When machine vibration is caused by servo drive, adjusting the following torque command filtering time
parameter may eliminate the vibration. A smaller value enables better responsive control, though subject
to machine constraints. Generally, reduce this parameter when vibration occurs; the recommended

adjustment range is 10-150.

. Factory . .
Parameter Meaning ) Unit Set range Revise Take effect
settings
Torque command filtering atany | . i
P2-35 . 66 0.0lms | 0~ 65535 . immediately
time constant 1 time
Torque command filtering atany | )
P2-36 ] 100 0.0lms | 0~ 65535 . immediately
time constant 2 time

When the first set of gain parameters is used, P2-35 takes effect; when the second set of
gain parameters is used, P2-36 takes effect.

Model Loop Gain

When the model loop is active (P2-47.0=1), the servosystem's responsiveness is determined by the model
loop gain. Increasing the model loop gain enhances responsiveness and reduces positioning time. In this
case, the servosystem's responsiveness depends solely on this parameter rather than P1-02 (position loop

gain). The model loop gain is only effective for the position mode.
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. Factory . .
Parameter Meaning ) Unit Set range Revise Take effect
settings
. at any . .
P2-49 Model Loop Gain 500 0.1Hz 10 ~ 20000 p immediately
ime
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6.6

Self-adaption

6.6.1 Summary

The adaptive function enables stable response through automatic adjustment regardless of machine type

or load fluctuations. Servo ON automatically initiates the adjustment process.

6.6.2 Matters need attention

® After the servo unit is installed on the machine, a brief noise may occur during the initial servo
startup. This is the sound produced when configuring the automatic notch filter and does not indicate
a fault. No noise will be heard during subsequent servo startups.

® When the motor's allowable load moment of inertia is exceeded, vibration may occur. In this case,
adjust the adaptive parameters to match the current load moment of inertia.

® In adaptive operations, to ensure safety, perform adaptive functions in a state where emergency stop

or shutdown can be initiated at any time.

6.6.3 Operating steps

The factory setting is adaptive and requires no modification of other parameters. The effectiveness of the

adaptation is controlled by the following parameters.

. Factory . Take
Parameter Meaning . Revise
settings effect
n.0oo0 Adaptive Close Power on
P2-01 - n.oool servo bb ]
n.oool Adaptive Open again

6.6.4 Inertia pattern and related parameters

The adaptive default parameter is set to the low-inertia mode. If the load inertia significantly exceeds the
motor's allowable rotational inertia (e.g., 60 times the inertia for a 60 motor), the adaptive high-inertia

mode can be activated.

. Factory . Take
Parameter Meaning ] Revise
settings effect
n.0ooo Adaptive Low-Inertia Mode Power on
P2-03 - - - n.0ooo servo bb .
n.looo Adaptive High-Inertia Mode again
Facto
Parameter Meaning ) vy Revise Take effect
settings
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. Factory .
Parameter Meaning . Revise Take effect
settings
P2-05 | Adaptive speed loop gain 400 Note 1 | servo bb | immediately
P2-10 Adaptive speed loop integral 500 servo bb | immediately
P2-11 Adaptive Position Loop Gain 100 servo bb | immediately
P2-07 Adaptive Inertia Ratio 0 servo bb | immediately
P2-08 Adaptive Speed Observer Gain 60 servo bb | immediately
P2-12 Adaptive Stable Maximum Inertia Ratio 30 servo bb | immediately
Adaptive control of the motor rotor inertia . )
P2-16 . 100 servo bb | immediately
coefficient
Adapti trol bandwidth .
P2-19 APHVE COrot banawt Note 2: 50 | servo bb | immediately
P6-05 Adaptive large-inertia mode speed-loop gain 200 servo bb | immediately
P6-07 Adaptive large-inertia mode inertia ratio 50 servo bb | immediately
The gain of the adaptive high-inertia mode ) i
P6-08 ) 40 servo bb | immediately
velocity observer
Adaptive large-inertia mode stabilizes the ) .
P6-12 ) ] . ) 50 servo bb | immediately
maximum 1nertia ratio

® For DS5 series servo drives of 750 W and below, the default value is 400; for other
power ratings, the default value is 200.

® For DSS series servo drives with 400 W or less, the default value is 70; for other power
ratings, the default value is 50.

6.6.5 Recommended inertia ratio parameter

Under adaptive default parameters, the system only ensures stable load operation at a specific moment of
inertia. If the load inertia is significantly large, certain parameters still require adjustment. The

recommended parameters are as follows (all modified parameters were set under the default parameters).

Motor base Inertia Parameter
Within 20 times
the inertia Adaptive Low-Inertia Mode (Default Parameter)
Inertia of 20 to
30 times Change P2-08=50, P2-12=40
40-90 ;
. Inertia of 30 to
machine .
b 40 times Change P2-08 to 50, P2-12 to 40, and P2-07 to 10.
ases
Inertia of 40 to
50 times Change P2-08 to 50, P2-12 to 40, and P2-07 to 30.
Inertia of 50 to | Switch to the adaptive high-inertia mode or modify P2-08=40,
80 times P2-12=50, P2-07=50
Within 10 times
110/130 L . .
. the inertia Adaptive Low-Inertia Mode (Default Parameter)
Engine Base X
10 to 15 times | Change P2-08=50, P2-12=40
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the inertia
Inertia of 15 to | Switch to the adaptive high-inertia mode or modify P2-08=40,
20 times P2-12=50, P2-07=50
Within 5 times
Base with a | the inertia Adaptive Low-Inertia Mode (Default Parameter)
height of |5 to 10 times
180 cm or | the inertia Change P2-08=50, P2-12=40
more Inertia of 10 to | Switch to the adaptive high-inertia mode or modify P2-08=40,
20 times P2-12=50, P2-07=50

(D

6.6.6 Adaptive correlation parameter effect

Parameters with higher inertia can still handle loads with lower inertia; for example, using
parameters with 50 times the inertia on a mechanism with 20 times the load inertia will

only result in poorer responsiveness.

Reference
Parameter .

) ] Windows angle

Small inertia / Name ) Effect
. . default Section
large inertia
range
Reducing the value enhances inertia
Speed loop gain capacity but decreases

P2-05/P6-05 opeed 100 AN | 450500 | 200~ 400 | SPACIY DUt cecrease

in adaptive mode responsiveness, significantly
impacting responsiveness.

An increase in this parameter can
) significantly enhance the system's

Load Inertia . . .

o . inertia capacity without
P2-07/P6-07 Ratio in Adaptive | 0/50 0~200 . .

Mode compromising responsiveness;
however, an excessively large value
may easily induce oscillations.

Speed Observer Reducing P2-08 while increasing

P2-08/P6-08 ) 60/40 30~60 L

Gain P2-12 can significantly enhance the

Adaptive mode inertia-bearing capacity, but it will

stabilizes the reduce responsiveness, with a

P2-12/P6-12 . ... |30/50 30~60 o

maximum inertia substantial impact on response

ratio performance.

Adaptive Mode

P2.10 Speed L09p 500 200 or {\djust as needed; generally

Integral Time more increase

Coefficient

i Adjust as needed: increase response

Adaptive Mode ]

o speed and enhance responsiveness;
P2-11 Position Loop 100 50~200
. ; decrease response speed and reduce

Gain Coefficient ]

responsiveness.
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Reference
Parameter .
) ] Windows angle
Small inertia / Name ) Effect
L default Section
large inertia
range
Adaptive Mode Enhances servo stiffness and
Motor Rotor improves disturbance resistance,
P2-16 i 100 100 ~ 200 . . .
Inertia effectively addressing operational
Coefficient jitter.
An increase in magnitude slightly
. enhances the inertia-bearing
Adaptive control . . . .
P2-19 ) 50~70 40 ~ 80 capability with minimal impact on
bandwidth ] ]
responsiveness, serving as an
auxiliary parameter.

6.6.7 The adaptive effective time parameter is disabled

When the adaptive function is active (P2-01.0=1), the parameters that become inactive are listed in the

table below:
Project Parameter Parameter name
P1-00 First speed loop gain
P1-05 Second speed loop gain
P1-01 First speed loop integral time constant
P1-06 The second velocity loop integral time constant
) P1-02 First-position ring gain

Gain Class o .
P1-07 Second position ring gain
P2-49 Model Loop Gain
P0-07 First Inertia Ratio
P0-08 Second Inertia Ratio
P5-36 -I-SEL Inertia Ratio Switching
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6.7

Vibration abatement

6.7.1 Summary

Mechanical systems possess a specific resonant frequency. When the servo gain is increased, sustained

vibrations may occur near this mechanical resonant frequency, typically ranging from 400 Hz to 1000 Hz,

preventing further gain improvement. Vibration can be eliminated either through automatic detection or

manual adjustment of the vibration frequency. Once the vibration is eliminated, the gain may be further

increased to enhance responsiveness.

m °

After performing the vibration suppression operation, the servo responsiveness

will change compared to before.

Before performing vibration suppression operations, correctly set the moment of

inertia ratio and gain parameters; otherwise, proper control cannot be achieved.

6.7.2 Operation tool

Mode

inhibition operation

Suppression (Fast FFT)

. . Control | Refer to the operational o
Adjustment method Operation tool Restriction item
model steps
XinJeServo 6.7.4 Vibration All versions of the
Adaptive Mode Mechanical Property Suppression (Host host software
Analysis Computer Software) support
Panel vibration 6.7.3 Vibration
. . . . not have
inhibition operation | position Suppression (Fast FFT)
Self-tuning mode XinJeServo mode 6.7.4 Vibration All versions of the
Mechanical Property Suppression (Host host software
Analysis Computer Software) support
Self-tuning/Adaptive | Panel vibration 6.7.3 Vibration
not have

6.7.3 Vibration suppression (fast fft)

This function enables mechanical characteristic analysis via parameters FO—12 on the servo control panel,

identifying the mechanical resonance frequency to achieve vibration suppression.

The complete procedure is shown below:
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Long Press Short Press Set Torque Long Press Wait for Enable
l_ I_I | _I ENTER I— |_ |_ [ | ENTER ENTER
I Y 1 s { U Y Y W

Frequency Search
. Successful
Write Successful > Short Press INC/

Long Press |_ = |_| —
ENTER Key |[I_1_11_11_| — —
. oz - -

Enable Status

The following explanations the steps:
1. For F0-12, hold down [ENT] to activate the Quick FFT function, displaying "E_FFt";

2. Press [ENT] to enter the torque setting interface, where the currently set torque value (i.e., the value of
P6-89) will be displayed. Use [ A] and [ ¥ ] to adjust the torque command; when increasing the
torque value, increment it gradually to avoid excessive equipment vibration.

‘ 11z
1 _l

3. After setting the torque command, press and hold [ENT] to enter the "Preparation for Enablement”
phase; the interface will display "F.".

r |

4. Press [ENT] to enable the display of "...run";

5. Press [ A] and [ ¥ ] to rotate the device in both directions to identify the resonant frequency. During
operation, the interface flashes "E_FFt"; if the resonant frequency is found, "Fxxxx" appears on the
interface, where "xxxx" represents the resonant frequency. If the search for the functional frequency
fails, the interface displays "F----".

‘I_ 1 |:|‘

(I

6. Whether the display shows "Fxxxx" or "F----", continue pressing [ A] and [ ¥ ] to locate the resonant
frequency again. Once identified, hold down [ENT] to set the displayed resonant frequency in the
driver's notch filter.

m For each step above, press and hold the STA/ESC key to return to the previous operation;
tap [STA] to exit any step.

6.7.4 Vibration suppression (host computer software)

1. Open the XinJeServo host software and select Mechanical Properties;
2. Click [Measure];

120



DS5C2 Series Servo Driver User Manual Table of Contents

Measure X
Condition Node
Neasure Axis Axisl & () Speed command Current feedback
FARkins dnteryal Z 2 @ Speed command Speed feedback
Signal Unit Speed (rpn) b g
Shnis BehT T, 10 | Operation and Status
Stop Frequency (hz) 5000 = ;
Signal Amplitude(rpm) 100 = En:bl » U
Total Time(ms) |409 |

3. Configure the test conditions, then click [Execute];
4. Select [Amplitude and Phase];

o X
WFHQ H&FS VRED

e

o AT W RN R T e W P \ .

10 100 1000 10000 WS HREE
a1 s %A

A\ w
0 e T ol X fh iy
Sail VA MMWM NWA

Phase[deg]

10 100 1000 10000
)

5. Set the filter width (to clearly observe the resonance frequency) and identify the resonance frequency;
6. The band-stop parameters need to be manually configured; for details, refer to Section 6.7.6 "Band-stop
Filter".

Taking the figure above as an example, mechanical characteristic analysis reveals a resonance frequency
of 328 Hz. The third notch filter can be employed with the following parameter settings:
P2-69=n.1000 P2-77=328

Whether in adaptive or self-tuning mode, using mechanical characteristic analysis
constitutes manual notch setting. If multiple resonance points exist, configure the third to
fifth notch filters sequentially.

6.7.5 Vibration suppression (manual setting)

When the resonant frequency of the mechanical system is known, vibration can be eliminated by
manually setting the vibration frequency. BC & the third to fifth notch filters accordingly. For detailed

parameters, refer to Section 6.7.6, "Notch Filters."
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6.7.6 Notch filter

The notch filter achieves suppression of mechanical resonance by reducing the gain at specific
frequencies. After proper configuration of the notch filter, vibrations can be effectively suppressed, and
further increase in servo gain may be attempted.

The schematic diagram of the notch filter is shown below:

A Mechanical System
Amplitude-Frequency

Characteristic

Mechanical Resonance
Frequency

»

[
|
|
|
I
|
|
| »
|
|
|
I
|
|
|

Frequency

A Notch Filter
Characteristic

Notch Width

Notch Depth

| »
»

Freauencv

Slokker Circuit Diagram

The servo driver features five groups of notch filters, each with three parameters: notch frequency, notch
attenuation, and notch bandwidth. The first and second notch filters are automatically configured, while
the third, fourth, and fifth are manually adjustable.

The torque command filter and the notch filter are connected in series within the system, as shown in the

figure below, with the switching of the notch filter controlled by P2-69 and P2-70.

| P2-69 Control P2-70 Control |
I I | I
| |' _______________ L______________||— __________ l _________ ]l
| | |l 1|
Before : [ First Second Third 1L Fourth Fifth : : After
Filtering | T : Notch Notch Notch | |! : Notch Notch ||| Filtering
Torque | c orqued | Filter Filter Filter : | Filter Filter Il Torque
Command—:i- OI;I.IIT and_ o— Unit o—»  Unit o— Unit Oo—  Unit O— Unit P2- : : *ommand
| P;-; | P2-71 P2-74 P2-77 | | P2-80 83 X
[ | P2-72 P2-75 P2-78 : | P2-81 pP2-84 | 11
: I P2-73 P2-76 P2-79 | |1 P2-82 P2-85 : :
! e 1 Y
| |
e e e e e |
. Factory )
Parameter Meaning . Revise Take effect
settings
n.ooo0 The first notch filter is turned off. at any . .
- n.ooo0 ] immediately
P2-69 n.oool The first notch filter is open time
n.oo0o The second notch filter is turned n.oo0o at any immediately
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. Factory .
Parameter Meaning . Revise Take effect
settings
off. time
n.oolo The second notch filter is open
n.0ooo The third absorber is closed. at any . .
- - n.0ooo . immediately
n.looo The third absorber is open time
n.ooo0 The fourth absorber is turned off. at any . .
- n.ooo0 ) immediately
P2.70 n.oool The fourth absorber is open. time
i n.oo0o The fifth filter is turned off. at any . .
- - n.oo0o . immediately
n.oolo The fifth filter is activated. time
. Factory . .
Parameter Meaning . Unit Set range | Revise | Take effect
settings
. atany | . .
P2-71 First notch frequency 8000 Hz 50~ 8000 i immediately
ime
. . atany | . .
P2-72 First notch bandwidth 71 0.01dB | 50~1600 ; immediately
ime
. . atany | .
P2-73 First notch attenuation 0 0.001Hz | 0~ 1000 . immediately
ime
Second absorption atany | . .
P2-74 8000 Hz 50~ 8000 i immediately
frequency time
Second absorption band atany | . .
P2-75 . 71 0.01dB 50~ 1600 . immediately
width time
Second waveguide atany | . .
P2-76 ) 0 0.001Hz 0~ 1000 . immediately
attenuation time
. . atany | .
P2-77 Third absorption frequency 8000 Hz 50~ 8000 i immediately
ime
Third absorption band atany | . .
P2-78 . 71 0.01dB 50~ 1600 . immediately
bandwidth time
. . atany | . .
P2-79 Third wave attenuation 0 0.001Hz 0~ 1000 . immediately
ime
. atany | . .
P2-80 Fourth absorption frequency 8000 Hz 50~ 8000 i immediately
ime
Fourth absorption band atany | . .
P2-81 i 71 0.01dB 50~ 1600 . immediately
bandwidth time
Fourth waveguide atany | . .
P2-82 ) 0 0.001Hz 0~ 1000 . immediately
attenuation time
. . atany | .
P2-83 Fifth absorption frequency 8000 Hz 50~ 8000 i immediately
ime
Fifth absorption band atany | . .
P2-84 . 71 0.01dB 50~ 1600 . immediately
bandwidth time
. . atany | .
P2-85 Fifth wave attenuation 0 0.001Hz 0~ 1000 . immediately
ime
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® In adaptive mode, the second notch filter is automatically configured when
m vibration is detected.
® In the automatic tuning mode, when vibration is detected, the second and first
notch filters are automatically configured (the second notch filter is prioritized
activation when there is only one vibration point).
® Whether in adaptive or self-tuning mode, using mechanical characteristic
analysis constitutes manual notch setting; configure the third to fifth notches
accordingly.\

6.8 Gain Adjustment Application Feature

6.8.1 Model Loop Control

In the self-tuning mode, in addition to the gain of the speed loop and position loop, there is also the model
loop gain, which significantly influences servo responsiveness. When the model loop is disabled, servo
responsiveness is determined by the position loop gain; when enabled, it is determined by the model loop
gain. The model loop serves as a feedforward function in the driver control loop.

The model loop function is automatically disabled when the self-tuning mode is set to Soft; it is
automatically enabled when the self-tuning mode is set to Fast Positioning or Fast Positioning (Control

overshoot).

Self-tuning mode

Facto
Parameter Meaning ) Yy Revise Take effect
settings
n.oool soft
n.ooo2 quick positioning at any ) i
P2-02 - — n.ooo3 ) immediately
Quick positioning (control time
n.ooo3
overshoot)

Selection of self-tuning mode:

@ Gentle (P2-02.0=1):
This method does not enable model loop gain, operates smoothly, and is suitable for applications with

insufficient mechanical rigidity and low response requirements.

(@ Rapid positioning (P2-02.0=2):
This method offers the fastest response in parameter tuning, but provides no significant suppression of

overshoot.

(3 Rapid positioning (control overshoot) (P2-02.0=3):
This method features rapid response in parameter tuning and effectively suppresses overshoot.

Loadtype Explanation

Synchronous | Perform adjustments suitable for low-rigidity mechanisms such as synchronous belt
Belt drives.
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lead Perform adjustments suitable for highly rigid mechanisms such as ball screw drives.
ead screw
If no corresponding mechanism is available, select this type.
fixed joint Perform adjustments suitable for rigid systems and other highly rigid mechanisms.
Self-tuning .
Explanation
mode
t Apply a gentle gain adjustment. In addition to gain adjustment, the notch filter is
S0
automatically adjusted.
quick Specifically adjusted for positioning applications. In addition to gain adjustment, it
positioning automatically adjusts the model loop gain and notch filter.
quick During purpose-specific positioning, adjustments are made to ensure no overshoot.
positioning In addition to gain adjustment, the model loop gain and notch filter are automatically
(Control adjusted.
overshoot)
Facto
Parameter Meaning ) vy Revise Take effect
settings
n.oool soft
n.ooo2 quick positioning atany | . i
P2-02 - — n.ooo3 . immediately
Quick positioning (control time
n.ooo3
overshoot)
Model Loop Function Switch
. Factory .
Parameter Meaning . Revise Take effect
settings
n.ooo0 Model loop closed atany | . .
P2-47 n.0oo0 ) immediately
n.oool Model loop open time

Using the DSS5 series servo self-tuning mode as an example with a 7SOW servo drive operating at 5 times
load inertia:

® Model loop function disabled (Soft mode)

Low rigidity, low response High rigidity, medium response

Speed
feedback

Speed command

Load inertia ratio P0-07:500%

Speed loop gain P1-00:200

Speed loop gain P1-00:800

Speed loop integral P1-01:3300

Speed loop integral P1-01:825

Position loop gain P1-02:200

Position loop gain P1-02:700
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Phenomenon: Operation jitter and slow response

Phenomenon: Stable operation and fast response

Model loop function enabled (Quick Positioning or Quick Positioning (Control overshoot))

Low rigidity, low response

High rigidity, low response

High rigidity, high

responsiveness

feedback

Speed command

Load inertia ratio P0-07:500%

Speed loop gain P1-00:200

Speed loop gain P1-00:800

Speed loop gain P1-00:800

Speed loop integral P1-01:3300

Speed loop integral P1-01:825

Speed loop integral P1-01:825

Position loop gain P1-02:200

Position loop gain P1-02:700

Position loop gain P1-02:700

Model loop gain P2-49:300

Model loop gain P2-49:300

Model loop gain P2-49:4000

Phenomenon: Operation jitter

and slow response

Phenomenon: Stable operation,

slow response

Phenomenon: Stable operation

and fast response

(D

actual operational curve.

The above curve diagram only illustrates the parameter effects and does not represent the

6.8.2 Torque disturbance observation

The disturbance observer detects and estimates the external disturbance torque acting on the system,
compensates for it in the torque command, thereby reducing the impact of external disturbances on the

servo system and enhancing its disturbance resistance.

When selecting the Soft Mode in the self-tuning mode, the disturbance observer is automatically disabled
while its gain remains unchanged; if Fast Positioning or Fast Positioning (Control overshoot) is selected,

the disturbance observer switch is automatically enabled and its gain is set to 85. These parameters

require no manual user configuration.

. Factory .
Parameter Meaning . Revise Take effect
settings
The disturbance observer is turned
n.ooo0 i
off.
P2-00 - - n.ood0 servo bb | immediately
The disturbance observer is
n.oool .
activated
. Factory . .
Parameter Meaning ) Unit | Setrange Revise | Take effect
settings
Perturbation Observer atany | )
P2-41 . 85 % 0~100 ) immediately
Gain time
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6.8.3 Gain adjustment parameter

. Factory . .
Parameter Meaning ) Unit Set range | Revise | Take effect
settings
<=20P7: 300
. . S€rvo | . .
P1-00 First speed loop gain 0.1Hz | 10~20000 bb immediately
>=21P0: 200
. . <=20P7: 2122
First speed loop integral servo | . )
P1-01 . 0.0lms | 15~51200 immediately
time constant bb
>=21P0: 3183
<=20P7: 300
. o . servo | | )
P1-02 First-position ring gain 0.1/s | 10~20000 bb immediately
>=21P0: 200
. servo | . )
P1-05 Second speed loop gain 200 0.1Hz | 10~20000 bb immediately
Second speed loop servo | . .
P1-06 . . 3300 0.0lms | 15~51200 immediately
integration constant bb
b . servo | | .
P1-07 Second position ring gain 200 0.1/s | 10~20000 bb immediately
6.8.4 Gain Switching
. Factory . .
Parameter Meaning ) Unit Revise | Take effect
settings
n.0ooX: Gain switching
function switch
0: SI terminal gain switching
is effective (gain switching
condition parameters are not
P1-14.0 | n.oooX .
active)
1: Perform gain switching
according to the gain
o . at any . .
switching conditions 0 - i immediately
2: Reserved me
n.0oXo: Gain switching
condition selection
0: First gain fixed
P1-14.1 | n.ooXo 1: Switch using the external SI
terminal
2: High torque command
3: Speed instruction large
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. Factory . .
Parameter Meaning . Unit Revise | Take effect
settings
4: Significant variations in
speed commands
5: [retained]
6: Significant positional
deviation
7: Position command
8: Positioning completed
9: Actual speed is high
A: Position command + actual
speed
Gain switching wait time 5 atany | . .
P1-15 ms ) immediately
time
Gain switching level threshold 50 atany | . .
P1-16 - ) immediately
time
Hysteresis loop of the gain 30 at an
P1-17 y, . p & - ] Y immediately
switching level threshold time
Position loop gain switchin 3 at an
P1-18 . P g g ms . Y immediately
time time

Explanation :

(D Increase the gain switching wait time; this applies only during the process of switching from the
second gain back to the first gain.
(2 The definition of the "gain switching level threshold hysteresis loop" is shown in the figure below:

Switching level thresl@ld

hysteresis O A H
\
Change the level i y
threshold N
Y L
0 Y

(3 Explanation of "Position Gain Switching Time":

P1-18

P1-00 | |
First >l < Second >|<First
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@ Explanation of benefit switching conditions

Gain switching condition settings

Relevant parameter

P1-
14.1

Conditi

on

Schematic diagram

Remarks

P1-15
Wait
Time

P1-16
Grade
Thresho
1d

P1-17
Thresh
old
Hyster
esis

First
gain
fixed

of no

avail

of no

avail

of no

avail

termina
1
changin

g-over

Terminal

Signal \

OFF

Second

Waiting
time
< OFF

Use the G-SEL signal for
gain switching:

The G-SEL signal is
invalid; the gain for
Group 1 is set.

The G-SEL signal is
valid; Group 2 gain.

valid

of no

avail

of no

avail

torque

instruct

Waiting
time
-

_—
ER

/ H_vjwmis

'

[ Hyseresish  — — —/— —
\\_/ | ¥

|
Second | Frist

During the previous first
gain setting, switch to
the second gain when the
absolute value of the
torque command exceeds
(level + hysteresis loop)
[Y%].

During the previous
second gain setting,
when the absolute value
of the torque command
was below the threshold
(level-hysteresis) [%o]
and the P1-15 condition
remained in this state,
revert to the first gain
setting.

valid

valid

(%)

valid

(%)

velocity

instruct

Waiting

time .
Hysteresis

L

=
IS

Second

><
‘ Frist

When the absolute value
of the speed command
exceeds (level +
hysteresis) [rpm] during
the previous first gain
setting, switch to the
second gain.

During the previous

second gain setting,

valid

valid

valid
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Gain switching condition settings

Relevant parameter

P1-
14.1

Conditi

on

Schematic diagram

Remarks

P1-15
Wait

Time

P1-16
Grade
Thresho
1d

P1-17
Thresh
old
Hyster

esis

when the absolute value
of the speed command
was below
(level-hysteresis) [rpm]
and P1-15 remained in
this state, return to the
first gain setting.

Rate of
change
of
speed
comma
nd

When the absolute value
of the speed command
rate change exceeds
(level + hysteresis loop)
[10 rpm/s] during the
previous first gain
setting, switch to the
second gain.

During the previous

» | second gain setting,

when the absolute value
of the speed command
rate change remains
below (level-hysteresis)
[10 rpm/s] for the
duration specified by
P1-15, the system returns
to the first gain setting.

valid

valid

(10rp

m/s)

valid

(10rp

m/s)

Speed
comma
nd
high/lo
w speed
threshol
ds [Not
support
ed]

command\
Hysteresis

Hysteresis

y_
A ;l | Excessive gain [ |
e

r
|

Frist

Frist | | Second

During the previous first
gain setting, when the
absolute value of the
speed command exceeds
(level-hysteresis) [rpm],
the system switches to
the second gain. The
gain gradually adjusts
until the absolute value
of the speed command
reaches (level +
hysteresis) [rpm], at
which point the gain
fully transitions to the

second setting.

of no

avail

valid

(rpm)

valid

(rpm
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Gain switching condition settings

Relevant parameter

P1-
14.1

Conditi
on

Schematic diagram

Remarks

P1-15
Wait

Time

P1-16
Grade
Thresho
1d

P1-17
Thresh
old
Hyster

esis

During the previous
second gain phase, the
absolute value of the
speed command was
below (level +
hysteresis) [rpm],
initiating a return to the
first gain level. The gain
gradually adjusted until
the absolute value
reached
(level-hysteresis) [rpm],
at which point the gain
fully returned to its
initial state.

position
bias

Position

Hysteresis

deviation Waiting
time

],e\el¢ ‘

Frist Second

Only effective in
location mode (other
modes are set to gain 1)
When the absolute value
of the position deviation
exceeds (level +
hysteresis loop) [encoder
units] during the
previous first gain
setting, switch to the
second gain.

During the previous
second gain setting,
when the absolute value
of the position deviation
is less than
(level-hysteresis loop)
[encoder unit], and
P1-15 remains in this
state throughout the
entire duration, the
system returns to the first
gain setting.

valid

valid
Encode

I unit

valid
Encod

er unit
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Gain switching condition settings

Relevant parameter

P1-
14.1

Conditi
on

Schematic diagram

Remarks

P1-15
Wait

Time

P1-16
Grade
Thresho
1d

P1-17
Thresh
old
Hyster

esis

position

instruct

Position

Command \

Waiting
time |

Second

| Frist

Only effective in
location mode (other
modes are set to gain 1)
During the previous first
gain setting, if the
position command is not
0, switch to the second
gain.

During the previous
second gain operation, if
the position command
remains in the O state
throughout the waiting
period P1-15, the system
returns to the first gain

setting.

valid

no avail

no

avail

fixed
position
accomp
lish

Position

Command
Waiting
| time
| \

Positioning

signa }

Frit | Second |

Only effective in
location mode (other
modes are set to gain 1)
If positioning is not
completed during the
previous first gain,
switch to the second
gain.

During the previous
second gain operation, if
the positioning
completion status
remains unchanged
throughout the waiting
period P1-15, the system
returns to the first gain
phase.

[Note] The detection
mode must be
configured according to
P5-01 to complete the

positioning.

valid

no

avail

no

avail
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Gain switching condition settings

Relevant parameter

P1-
14.1

Conditi
on

Schematic diagram

Remarks

P1-15
Wait

Time

P1-16
Grade
Thresho
1d

P1-17
Thresh
old
Hyster

esis

reality
velocity

Speed
Feedbad\

Threshold
Hysteresis

Waiting
time

Threshold
| Hysteresis

L

Threshold

| A

|
Level |
|
|

< > <
-t >

Frist Second

Frist

Only effective in
location mode (other
modes are set to gain 1):
During the previous first
gain setting, if the
absolute value of the
actual speed exceeded
(level + hysteresis loop)
[rpm], switch to the
second gain setting.
During the previous
second gain setting,
when the absolute value
of the relative speed
remains below the
threshold level
(-hysteresis range) [rpm]
and P1-15 continues to
maintain this condition,
revert to the first gain
setting.

valid

valid

(rpm)

valid

(rpm

Position
comma
A nd +
Actual
speed

No-command pulse

continuous delay

in

cond gai Third gai
luring stationary during stationary
sta state

T Actual speed (S\\ilchinalc\cl~S\\ilchinaln‘slcriis)

Actual speed < Switching level

Actual speed < (Switching level - Switching
hystersis)

Only effective in
location mode (other
modes are set to gain 1):
During the previous first
gain setting, if the
position command is not
0, switch to the second
gain.

During the previous

second gain application,

the position command

set to 0 maintained the

second gain throughout

the waiting period P1-15.

When the position
command is 0 and the
waiting time P1-15 has
elapsed, if the absolute

value of the actual speed

valid

valid

(rpm)

valid

(rpm
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Gain switching condition settings Relevant parameter
P1-17
P1-16
.. P1-15 Thresh
P1- | Conditi L . Grade
Schematic diagram Remarks Wait old
14.1 on ) Thresho
Time Hyster
1d i
esis

is less than [level] [rpm],
the speed integration
time constant is set to the
second speed-loop
integration time constant
(P1-06); otherwise, it
returns to the first gain.
If the absolute value of
the actual speed is less
than [level-hysteresis
loop] [rpm], the speed
integration also returns
to the first speed-loop
integration time constant
(P1-02).

6.8.5 Speed loop p-p1 mode switching

1) Switching between speed control modes

Facto
Parameter Meaning . . Revise | Take effect
settings
0: Do not use mode switching
1: Use the internal torque command as the
switching condition
e <=22P6:1
2: Use speed commands as the switching
n.ooo0 .
condition
. _— .. Others: 0 | servo | . )
P1-26 3: Use acceleration as the switching condition bb immediately
4: Use position deviation as the switching
condition
0: Clear the Oasr points
n.oo0o | 1: Keep the velocity loop integral constant 1
without accumulation
Mode Switch — Torque Command Threshold 200 servo | . .
P1-27 immediately
bb
Mode Switch-Speed Command Threshold 0 servo | . .
P1-28 immediately
bb
Mode Switch-Acceleration Threshold 0 servo | | :
P1-29 bb immediately
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. Factory .
Parameter Meaning . Revise | Take effect
settings
Mode Switch-Position Deviation Threshold 0 servo | . .
P1-30 bb immediately

For power levels up to 22P6, the Asr P/PI mode switching is enabled by default (i.e., P1-26.0 = 1),
triggered when the P1-27 torque command exceeds 200%.

2) IP Control Selection

. Factory ) Take
Parameter Meaning . Revise
settings effect
0: PI Control Power on
P2-03 | n.oOoo 0 servo bb ]
1: IP Control again
P1-31 I-P control switching threshold 100 Power on
servo bb ]
again

When P1-31=0, the speed loop corresponds to PI control; when P1-31=100, it corresponds
to IP control.

7 Use of Basic Functions

7.1  Absolute Value System

7.1.1 When load fluctuation occurs

The following reasons can cause load shaking:
® The command is not smooth enough when the load inertia is too large.

Countermeasure: (1) Apply position-based smoothing filter P1-25;
2 Optimize the commands of the upper-level device to reduce command acceleration;

(3 Replace with a motor of greater inertia.
® The servo gain is too low, resulting in insufficient rigidity.
Countermeasure: (1) Increase the gain parameter to enhance rigidity and improve disturbance resistance.
® The institution lacks sufficient rigidity, and the equipment is shaking.

Countermeasure: (1 Reduce the gain parameter;
(2 Optimize the commands of the upper-level device to reduce command acceleration.
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7.1.2 When vibration occurs

The following reasons can cause machine vibration:
® Vibration caused by inappropriate servo gain
Countermeasure: Reduce gain

® Mechanical resonance point

Countermeasure: Analyze mechanical characteristics or manually set the notch parameters

7.1.3 When noise occurs

In adaptive mode:
® Caused by inappropriate servo gain

Countermeasure: Reduce the adaptive control bandwidth (P2-19).

In self-tuning mode:
® (Caused by inappropriate servo gain

Countermeasure: In the rapid adjustment mode, reduce the rigidity level.
In automatic adjustment mode: Reduce model loop gain P2-49

® Noise generated by mechanical resonance

Countermeasure: Refer to section 6.9.2 for vibration occurrence.

7.1.4 Setting up the absolute value system

A battery unit must be installed to store the position data of the absolute encoder.

Install the battery on the battery cell equipped with the encoder cable containing the battery cell
(internal).

When not using the encoder cable with a battery unit, set PO-79 to 1 to operate the multi-turn absolute

encoder as an incremental encoder.

arameter] Signal name | Setting Meaning Set range

0 \Use an absolute encoder normally and employ
battery-powered position memory.

‘When used as an incremental encoder, it no longer

Absolute 1 (Default) ) o
remembers multi-turn positions.

P0-79 Encoder - - 0~2

Designed for absolute value encoders, this

settin . .
g configuration ignores multi-turn overflow alarms but

enables recording of overflow occurrences and

power-off memory retention.
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After replacing the multi-turn motor, the E-222 alarm will be triggered, automatically
resetting the count of overflow cycles; otherwise, severe positional deviation may occur,
posing a hazard.

7.1.5 Replace the battery

When replacing the battery, ensure the driver remains properly connected to the motor and the control
power supply is powered on. Replacing the battery with the driver and motor's control power off will
result in loss of data stored in the encoder.

m Absolute encoder battery case model (This battery cannot be charged)
® Battery case for standard cable: CP-B-BATT
® Special battery case for tank line: CPT-B-BATT

Steps for battery replacement

When using an encoder cable with a battery unit

1. Connect only the control power supply to the servo unit;
2. Open the lid of the battery compartment;

Open the outer cover

3. Remove the old battery and install the new one;

Servo unit measurement

4. Close the box cover of the battery unit;
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Servo unit side

Close the protective cover

N ')
//

5. After replacing the battery, clear the alarm (F0-00=1) to eliminate the "Encoder Battery Alert (E-222)"
display.

6. Re-power the servo unit;

7. Confirm that the error display disappears and the servo unit operates normally.

7.1.6 Maximum rotation count setting value

The maximum number of rotation cycles can be used for position control of rotating bodies such as
turntables.

For example, consider a machine whose rotating table moves only in one direction, as shown below.

Cantilever

Since it can only rotate in one direction, after a certain period of time, the total number of rotations will
exceed the maximum count limit of the absolute encoder.

Resolution . .
. Serial data with
Servo motor ratio ) . . o
) ) rotation cycles Operation beyond the time limit
series (single-loop
The output range
data)
When exceeding the upper limit value of
the forward direction (+32767*219):
CN 19 -32768~32767
Serial rotation value = 32767 * 219
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Resolution ) .
) Serial data with
Servo motor ratio i . . .
: i rotation cycles Operation beyond the time limit
series (single-loop
The output range
data)

When it falls below the lower limit of the
reversal direction (-32768%219):

Serial rotation value = -32768 * 219

7.1.7 Absolute encoder position calibration

User o
Name Description

parameter

Set to 1: Absolute encoder clears multi-turn
F1-06 position
Set to 3: Absolute encoder zero calibration

U0-94
U0-95
U0-96

U0-97 Zeroable relative encoder feedback value 0: Encoder zero position in positive

(Direction

direction

. -1: Encoder zero position in reverse
Sign)

direction

7.1.7.1 Absolute encoder clears multiple turns

The encoder's clearance cycles must be completed in servo BB mode. These cycles can be cleared via the
servo panel or SDO communication. Writing 1 to F1-06 sets the current absolute cycle count U0-91 to
zero; simultaneously, the multi-cycle counts from position feedback signals U0-57 to U0-60 and U0-94 to
UO0-97 are also cleared, retaining positions within one cycle.

1) Servo drive panel cleared

The F1-06 allows reading the number of rotations for the absolute encoder position on the panel.

The servo is in BB mode; when parameter F1-06 is entered, the display shows:

I

Il

Press the [INC] key to set to 1 and hold the [ENT] key to confirm exit:
‘I_ | _1Z

2) EtherCAT bus communication clearing

In servo BB mode, writing 1 to #0x4106 via EtherCAT bus SDO communication will clear the cycle

count.
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MO
I m { EC SDOWR K0 H4106 KO DO K2 D2 M0 H

Write 1 for DO to clear the circle count.
7.1.7.2 Absolute encoder zero point calibration

Absolute encoder zero calibration must be performed in servo BB mode and can only be done via the
servo panel. Writing 3 to F1-06 sets the encoder position in the U0-94~97 position feedback signal to 0
(Note: Zero calibration of absolute encoders cannot be performed via SDO communication).

1) Servo drive panel calibration

The servo is in BB mode; when parameter F1-06 is entered, the display shows:

Press the [INC] key to reach 3 and hold [ENT] to confirm exit:
‘I: | _ 1 ‘
I (R
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7.2  Power-off brake (brake shoe)

When a servo motor controls a vertical load, the purpose of using a "power-loss-brake-equipped servo
motor" is to prevent the movable parts from shifting under their own weight or external forces when the
system power is switched off.

ower-of f brake

When the power is

Mechanical

- Power failure brake  tumed off, prevent the
™~ When the power is equipment from moving  TOVINng parts
N due to external force.
N OFF, prevents >
| falling due to its
[< own weight
N ]
N )
Mechanical
moving parts

The brake integrated into the servo motor is a fixed, dedicated non-excitation-type brake. It cannot be

used for dynamic braking and should only be employed when keeping the servo motor stationary.

® Relevant parameter

. Factory . .
Parameter Meaning . Unit Set range Revise | Take effect
settings
P5-44 Brake Interlock/BK n.0000 - n.0000~n.ffff | servo bb |immediately
P5-07 ServoOFF delay time 500 ms -500~9999 servo bb |immediately

P5-08 | Brake command output speed 30 rpm 20 ~ 10000 servo bb |immediately

P5-09 Brake command wait time 500 ms 0~ 65535 servo bb |immediately

1) Hardware Connection

Servo driver Servo motor

— L U
o \
Power supply PE
CN2 [ﬁ:@@
S01
CNO
o )
COM B
24V 1
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The sequential output signals "/BK" and "Brake Power" from the servo unit form the ON/OFF circuit for

the brake. A typical connection example is shown below.

® The excitation voltage of the power failure brake is 24V.
® [f the braking current exceeds 400 mA, use a relay adapter to prevent terminal

burnout due to excessive current.

2) Software parameter settings

For servo motors With brakee engagement, configure one SO terminal of the servo driver as the brake

output/BK function and specify its valid logic—this requires setting parameter P5-44.

. Signal/BK
Parameter Servo drive i
. terminal Servo motor status
Setting Status status .
output logic
The brake power supply has been
servo bb no avail disconnected, and the motor is in a locked
P5-44=n.0000 position.
) The brake power supply is activated, and the
servo run valid . .
motor is in a rotatable position.
The brake power supply has been
Servo run no avail disconnected, and the motor is in a locked
P5-44=n.0010 position.
) The brake power supply is activated, and the
servo bb valid . .
motor is in a rotatable position.
®  When the brake signal terminal is used to control the brake, the servo enable ON
and brake power are activated, allowing the motor to rotate.

® If the motor fails to rotate during new device debugging, verify whether the brake
is released.

3) Timing of servo-driven brake control

(1) Normal brake engagement timing

Due to the delay in brake operation, the mechanism undergoes slight movement under the influence of
gravity and other factors. By adjusting the time using parameter P5-07, the brake can be delayed in
opening or advanced in closing.

When using a servo motor With brakees, the control signal (/BK) for the brake and the ON/OFF
operation timing of the servo SON signal are specified as shown below. Specifically, the servo motor
enters the powered-on enabled state before the output/BK signal activates the brake release; it only exits

the powered-on state after the output/BK signal locks the brake.
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/S-ON Input

/BK Output

Servo OFF in  '——
advance
P5-07 brake |

stuck

The parameter defined here specifies the duration during which rotation detection TGON is
invalid when the motor is stationary.

(2) Abnormal brake engagement timing

When an alarm or power outage occurs, the motor rapidly switches to an off-state. During the period

when the brake activates due to gravity or inertia, the mechanism may shift. To prevent this, the motor's

rotation/BK signal transitions from ON to OFF under the following condition (either condition applies):
(D When the servo is turned off and the motor speed falls below the set value of P5-08;
(@) After the servo is turned off, if the time exceeds the setting value of P5-09.

The timeline diagram is as follows:

S-ON input or
alarm occurrence
power OFF

Motor rotation
speed (rpm)

/BK output

Servo ON

Servo OFF

Deceleration
stop or free-run
stop

Brake engagement

————————>
P5-09 i

/S-ON input or
Servo Servo
alarm occurrence ON et
Power OFF
P5-08

Motor rotation

Deceleration

speed (tpm) | ______ 1 stop or free-run
L stop
]
]
]
|
Brake | | |
/BK output Brake | i Brake
release | | engagement
1P5-09 |

Since the brake of the servo motor is designed for position holding, it must be activated at the appropriate

time when the motor stops. Adjust these user parameters while monitoring the mechanical operation.

4) Brake connection method

(1) When the drive power is 400 W or lower, it can be directly connected via the SO terminal as shown in

the figure below, with parameter P5-44 set to n.0001.

st [ &
SI2 || &

S13 |

+24V|| &

brake pin 0OV

S01
S02
S03

brake pin 24V

5 ||COM

ov
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For 400W and lower systems controlling the brake motor via SO, use terminal SO1 for control and set the
brake parameter P5-44 to n.0001 to prevent terminal burnout from excessive current or brake failure due

to inability to open.

(2) When the drive power reaches 750 W or higher, it must be connected via an intermediate relay as
shown in the figure below, with parameter P5-44 set to n.0001.

|
. OMRON I
| MY2NJ I

24VDC :
| |
! 1 4 | brake pin 24V
| |
l r ‘ |
I 5 8 I

1 brake pin OV
' 9 12 I P
| |
N .
| N | ”
i | — 1 i M oo WV
o |
H — . Switching
B . _._._ 14 1] povies
supply
24V
rO Switching
QO power supply
ov

For motors rated 750W or higher With brakee current exceeding 400mA, a relay adapter must be
used to prevent terminal burnout due to excessive current or brake failure caused by inability to open the

circuit.

It is recommended that the SO terminal and the intermediate relay not share the same
switching power supply.

5) If the brake lever slightly drops after a power outage, the following solution can be applied:

(O Appropriately reduce P5-07;
@) Set P0-69.2 to 1.
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7.3

Parking Method

Servo shutdown is categorized into three methods: Coast to Stop, deceleration shutdown, and dynamic

braking (DB) shutdown. The following provides an explanation of these servo shutdown methods.

Stop Method Coast to Stop Ramp to Stop DB stop
The servo drive is disabled, and the
servo motor is not powered; it | The servo driver outputs The servo motor
o freely decelerates to zero, with the | reverse braking torque, operates in
Stop Principle . . . . L
deceleration time influenced by | causing the motor to short-circuit
mechanical inertia and equipment | decelerate rapidly to zero. | braking mode.
friction.
Advantages:
. Short
Advantages: Smooth deceleration | Advantages: Short .
) o o ’ ] deceleration time
Stop with minimal mechanical impact deceleration time )
. . . ) Disadvantages:
Characteristics | Disadvantages: The deceleration | Disadvantages: Presence of
. . L Presence of
process is relatively slow. mechanical impact )
mechanical
impact

Depending on the specific scenario of servo shutdown, it is categorized into servo OFF shutdown,

alarm-induced shutdown, and overtravel shutdown.

(D

The DS5C2 series features dynamic braking (DB) as standard for power outputs ranging
from 0.1 to 7.5 kW.

7.3.1 Servo OFF and alarm-induced stop

® Relevant parameter

. Factory . .
Parameter Meaning . Unit Set range Revise | Take effect
settings
P0-30 stop timeout time 20000 Ims 0~ 65535 | servobb | immediately
Servo gate enables
P0-27 & 0 - 0~5 servo bb | immediately
shutdown mode
P0-29 Alarm stop method 2 - 0~5 servo bb | immediately
Numeric )
Parameter Meaning
value
0 Free run stops; after stopping, it remains in free run mode.
P07 1 Free run stops; after stopping, the DB state is maintained.
5 The deceleration brake stops; after stopping, the system remains in
free-running mode.
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3 Slow down, brake, and stop; maintain the DB state after stopping.
The DB stops and remains in a free-running state after stopping.
5 The DB stops; its state is maintained after stopping.
Enable attribute alarm
0 Free run stops; after stopping, it remains in free run mode.
1 Free run stops; after stopping, the DB state is maintained.

2/4 The DB stops and remains in a free state after stopping.

3/5 The DB stops; its state is maintained after stopping.

Do not enable the attribute alarm

P0-29 0 Free run stops; after stopping, it remains in free run mode.

Free run stops; after stopping, the DB state is maintained.

The deceleration brake stops; after stopping, the system remains in

2

free-running mode.
3 Slow down, brake, and stop; maintain the DB state after stopping.
4 The DB stops and remains in a free-running state after stopping.

The DB stops; its state is maintained after stopping.

Explanation :

1) Servo gate enable shutdown mode (P0-27)

®  When P0-27=0, if the servo mode turns off, the motor stops automatically without any alarm.

® When P0-27=1, if the servo mode turns off, the motor will stop freely and maintain the DB state
after stopping.

® When P0-27 = 2, if the servo is turned off, the motor will initiate deceleration-based braking until its
speed drops below 50 rpm, after which it will stop automatically. Simultaneously, the servo system
records the duration of the deceleration phase. If the recorded time exceeds P0-30 while the motor
speed has not yet fallen below 50 rpm, alarm E-262 will be triggered.

® When P0-27 = 3, if the servo is turned off, the motor will initiate deceleration-based braking until its
speed drops below 50 rpm, after which it transitions to free braking. The servo simultaneously
records the duration of the deceleration stop phase. If the recorded time exceeds P0-30 while the
motor speed remains above 50 rpm, alarm E-262 is triggered; the system maintains the DB state
post-stop.

® When P0-27=4, if the servo mode turns off, the motor DB stops and remains in a free-running state
after stopping.

® When P0-27 = 5, if the servo mode turns off, the motor DB stops and maintains its stopped state.

2) Servo alarm parking method (P0-29)
(1) Enable attribute alarm

®  When P0-29=0, the motor initiates free parking upon activation of a servo alarm.

® When P0-29=1, if a servo alarm occurs, the motor initiates free parking and remains in DB state
after stopping.

® When P0-29=2, if a servo alarm occurs, the motor DB stops and remains in free-running mode after
stopping.

® When P0-29=3, if a servo alarm occurs, the motor DB stops and maintains its stopped state

thereafter.
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®  When P0-29=4, if a servo alarm occurs, the motor DB stops and remains in a free-running state after
stopping.
® When P0-29 = 5, if a servo alarm occurs, the motor DB stops and maintains its stopped state

thereafter.
(2) Do not enable the attribute alarm

®  When P0-29=0, the motor initiates free parking upon activation of a servo alarm.

® When P0-29=1, if a servo alarm occurs, the motor initiates free parking and remains in DB state
after stopping.

®  When P0-29 equals 2, if a servo alarm occurs, the motor initiates deceleration-based braking until its
speed drops below 50 rpm, after which it transitions to free braking. The servo simultaneously tracks
the deceleration duration; if this duration exceeds P0-30, the servo proceeds directly to free braking.
Since the servo remains in an alarm state during this process, the E-262 alarm will not trigger
regardless of P0-29's value. After stopping, the motor continues to operate freely.

® When P0-29 = 3, if a servo alarm occurs, the motor initiates deceleration-based braking until its
speed drops below 50 rpm, after which it transitions to free braking. The servo simultaneously
records the duration of the deceleration phase. If the recorded time exceeds P0-30 during
deceleration, the servo proceeds directly to free braking. Since the servo remains in an alarm state
during this process, the E-262 alarm will not be triggered regardless of P0-29's value. After stopping,
the system maintains the DB state.

® When P0-29=4, if a servo alarm occurs, the motor DB stops and remains in a free-running state after
stopping.

® When P0-29 = 5, if a servo alarm occurs, the motor DB stops and maintains its stopped state

thereafter.

3) The servo drive SO terminals are equipped With brakee engagement functionality; the values set
for P0-27/P0-29 are invalid, and stop occurs via deceleration mode.

Dynamic Braking (DB) sequence diagram (low level indicates active):

Deceleration completed

|
: DB deceleration DB hold
|

process

Status Running

Power -
suppl Current ;‘;ﬂg -
| Bootstrap samp_lmg.zero Bootsira
Main | alibration | P
process| | 30ms [ | Main | 30mms M
! :Approximatolaly 5ms mﬁ !
| |
D : : :'_ Plz status : : : Run states
ynam | | P0-27=0/2/4 0 T
¢ brakei I Dynaumic L |
P0-27=1/3/5 - !
|
Lower switch | |
| ]
|
Switch enable signal [ |
Relay control : Enable signal \:
signal : I—g‘ : Eng
Enable signal \I\ !
|
|
|
|
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7.3.2 Stop method during over-travel in normal mode

The overtravel prevention function of the servo unit is a safety feature that forces the servo motor to stop
upon receiving a signal from the input limit switch when the mechanical moving parts exceed the
designed safe movement range.

® Relevant parameter

. Factory . .
Parameter Meaning . Unit Set range Revise Take effect
settings
Servo Overload sto
P0-28 VoL P 2 - 0~3 servo bb | immediately
Mode
P0-30 stop timeout time 20000 Ims 0~ 65535 servo bb | immediately
Forward rotation is at any ) )
P5-22 . n.0001 - 0~ ff . immediately
prohibited /P-OT time
Reverse is prohibited at any ) )
P5-23 n.0002 - 0~ff . immediately
/N-OT time

Be sure to press the connection limit switch as shown in the figure below.

Motor forward
I;'—’ rotation direction

Limit —  Limit Servo unit
Servo . ;
mofor switch switch -
CNO
POL g1y
NOL 51

For rotational applications such as conical tables and conveyors, the overtravel prevention function is

unnecessary; therefore, no wiring is required for the overtravel prevention input signal.

. Signal/pot, terminal input Overlimit signal (/pot, /not) terminal
Parameter setting status i
status logic

No external terminal input
P5-22/P5-23=n.0000 .
required

No signal input at the SIo .
P5-22/P5-23=n.0000 of no avail

terminal

The SIo terminal has a
P5-22/P5-23=n.0010 ) )
signal input

No external input terminals
P5-22/P5-23=n.0010 .
required

The SIo terminal has a .
P5-22/P5-23=n.0000 ) ) valid
signal input

No signal input at the SIo
P5-22/P5-23=n.0010

terminal

The forward limit signal/POT and the reverse limit signal/ NOT parameter settings cannot be configured

for the same terminal input simultaneously.
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Operation Encountering a .
N . . Running state
direction limit switch
Positive limit is .
Lid Set the servo overtravel stop mode for POT according to P0-28.
vali
corotation —
Limit-reversal
i Call 911 at E-261
effective
Positive limit is
. Call 911 at E-261
valid
reversal — ;
Limit-reversal Note: Set the servo overtravel stop mode according to P0-28 for
effective parking.
Parameter Numeric value Meaning
0 The speed stop 1 is activated; after stopping, the torque in the
overtravel direction becomes zero, and the command is accepted.
1 The system stops automatically; after stopping, the torque in the
P0-28 overtravel direction is zero, and the command is accepted.
5 The stop 2 mechanism stops; after stopping, no commands are
accepted in the overtravel direction.
3 Call the police (E-260)

When P0-28=0/2, the motor begins decelerating and stopping upon receiving the over
travel stop signal, while the timeout duration during over travel processing also comes
into effect.

During position control, when the motor is stopped using an overtravel signal,
positional deviation pulses may occur. To eliminate these positional offset pulses, a
clear signal (CLR) must be input. If the servo unit continues to receive these pulses,
they will accumulate until the servo unit triggers an alarm.

During torque control, the servo drive's SO terminal is assigned the brake engagement
function and cannot be controlled via the overtravel signal terminals P5-22 or P5-23.

The servo drive SO terminal is equipped with a brake engagement function, with

P0-28 automatically set to 2.

7.3.3 Stop mechanism during bus mode over-travel

Under the bus control modes PP, CSP, PV, CSV, TQ, and CST, depending on the P0-28 settings, the

servo unit employs different processing methods upon receiving POT or NOT signals.

Paramet . Factory . Revi Take
Meaning ) Unit Set range
er settings se effect

0: Direct alarm activation using
servo-based speed reduction and
shutdown method 1/31418|9]

P0-28.0 i ) 2 - 0~3 o
1: After decelerating and shutting 10
down according to the 605Ah
method, an alarm is triggered.

149



DS5C2 Series Servo Driver User Manual Table of Contents

2: Do not use overtravel; control is

performed by the master station.

B The motor is in the disabled state.

® Scenario 1: When the servo is in either enabled (non-moving) or disabled state and touches the
reverse limit switch, the panel displays "NOT," cancels the reverse limit signal, and returns to its
previous state.

® Scenario 2: When the servo is in either enabled (non-moving) or disabled state and touches the
forward limit switch, the panel displays "POT", cancels the forward limit signal, and returns to its
previous state.

® Scenario 3: When the servo is either enabled (non-moving) or disabled, and simultaneously triggers
both the forward limit switch and the reverse limit switch, the servo will report E-261. If both limit
signals are cleared, the panel will return to its previous state; if either limit signal is cleared, the
panel will display the other limit signal, and clearing that signal is required for the panel to revert to
its original state.

B The motor is in motion.

1) Accidental contact with the reverse limit switch

Assuming the motor initially moves to the left, if the forward limit switch is accidentally triggered, the
servo system will display an E-261 error. If the forward limit switch is first disabled and the alarm is
cleared, the shaft returns to its non-enabled state, allowing movement in both directions. However, if the
alarm is cleared first and the shaft reverts to the non-enabled state while the POT indicator remains active,

the shaft remains restricted by the forward limit switch. In this case, the forward limit signal must be

disabled tofi#fR the forward overtravel restriction.

The panel shows "RUN" H U F

Panel display: E-261

Positive limil e———

- Xt‘giﬂl ive direction Positive direetion ]

2) Overlimit position state
When P0-28 is set to 1, the servo control reduction stop alarm is triggered.
(1) The initial motion direction is to the left, and no out-of-range signal has been triggered.

Situation 1: The forward limit switch has not been triggered.
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The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stopping the
shaft at the reverse limit switch. The servo will issue an E-260 alarm. The alarm must be cleared before
allowing the shaft to move forward; upon contacting the falling edge of the reverse limit switch, the panel
will display a change from NOT to RUN, thereby lifting the reverse overtravel restriction.

The panel shows "NOT"

The panel shows "RUN" t J

Panel display: E-260
E »

Negative 1iMit eo——————

<«4— Negative direction Positive direction —pm

Scenario 2: Before the shaft deceleration stops completely, touch the forward limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stop. Before
the shaft stops, if the forward limit switch is touched, the servo will issue an E-261 alarm; the forward
limit switch must be released to clear this alarm; otherwise, the alarm persists. Subsequently, as the shaft
moves forward again and contacts the falling edge of the reverse limit switch, the panel changes from
NOT to RUN, thereby lifting the reverse overtravel restriction.

The panel shows "NOT"

The panel shows "RUN"
Panel display: E-260 -

—
[ ]
—

A\

Negative limit

Positive limit

<4— Negative direction Positive direction —p»

Situation 3: The shaft stops at the negative limit switch and contacts the positive limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stop. When the
shaft stops at the reverse limit switch, the servo reports E-260; upon contacting the forward limit switch,
the servo reports E-261. The forward limit switch must be released to clear the E-261 alarm; otherwise,
the alarm remains active. Subsequently, the shaft moves forward and contacts the falling edge of the
reverse limit switch, causing the panel display to change from NOT to RUN, thereby lifting the reverse
overtravel prohibition.
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The panel shows "NOT"
The panel shows "RUN"

[
—

Panel display: E-261

Panel display: E-260

Negative limit _—I

Positive 1limif e—

- Negative direction Positive direction -

Scenario 4: During axial forward movement, the device contacts the forward limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stop. When the
shaft stops at the reverse limit switch, the servo reports E-260; after clearing the alarm and allowing the
shaft to move forward, it contacts the forward limit switch, prompting the servo to report E-261. The
forward limit switch must be released to clear the E-261 alarm; otherwise, the alarm persists. Continuing
forward movement causes contact with the falling edge of the reverse limit switch, after which the panel
displays a change from NOT to RUN, thereby lifting the reverse overtravel prohibition.

The panel shows "NOT"
The panel shows "RUN" t 1 J
Panel display: E-261

Panel display: E-260

Negative limit

Positive limit _I

- Negative direction Positive direction »>

(2) The initial motion direction is to the left, triggering the overshoot signal for overtravel detection.
Situation 1: In an offside situation, the forward limit switch has not been triggered.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stop. However,
when the shaft passes beyond the reverse limit switch, its falling edge is detected again, causing the shaft
to stop outside the limit position and generating an E-260 alarm from the servo system. The alarm must
be cleared for the shaft to resume forward motion; only then will re-contacting both edges of the reverse

limit switch trigger a panel display change from NOT back to RUN, thereby lifting the reverse overtravel
restriction.
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The panel shows "NOT"

The panel shows "RUN" :' —1 —‘ ‘ ’_I
. ' |

Panel display: E-260

Negative limit I I

-4— Negative direction Positive direction —pm

Situation 2: In an offside situation, touch the forward limit switch before the shaft deceleration stop is
completed.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering the reverse overtravel deceleration stop. However,
since the shaft has already passed through the reverse limit switch, its falling edge is triggered again.
Before the shaft stops, it contacts the forward limit switch, causing the servo system to report E-261. To
clear this alarm, the forward limit switch must be released; otherwise, the alarm persists. Subsequently,
the shaft resumes forward motion and contacts both the rising and falling edges of the reverse limit switch
once more. Only then does the panel display change from NOT to RUN, thereby lifting the reverse
overtravel prohibition.

The panel shows "NOT"

— —
The panel shows "RUN" ’7 —‘
e L -

Panel display: E-261

| ————
Negative limit I I

Positive limit

««— Negative direction Positive direction —p

Scenario 3: In an offside situation, upon the shaft stopping, touch the forward limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering the reverse overtravel deceleration stop. However,
when the axis passes beyond the reverse limit switch, its falling edge is triggered again. When the axis
stops, the servo reports E-260; at this point, the forward limit switch is contacted, and the servo reports
E-261. The forward limit switch must be cleared for the E-261 alarm to be resolved; otherwise, the alarm
persists. Subsequently, the axis moves forward again, contacting both the rising and falling edges of the
reverse limit switch once more. Only then does the panel display change from NOT to RUN, thereby
lifting the reverse overtravel prohibition.
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The panel shows "NOT"

]

The panel shows "RUN"

L L

Panel display: E-261

Panel display: E-260

v

Negative limit

Positive limit

«4— Negative direction Positive direction —p»

Scenario 4: In an offside situation, during axial forward movement, contact the forward limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering the reverse overtravel deceleration stop. However,
once the shaft passes beyond the reverse limit switch, its falling edge is triggered again. After the shaft
stops, the servo reports E-260; clearing this alarm allows the shaft to continue forward motion until it
contacts the forward limit switch, at which point the servo reports E-261. The forward limit switch must
be cleared for the E-261 alarm to be resolved; otherwise, the alarm persists. Continuing forward
movement causes the shaft to contact both the rising and falling edges of the reverse limit switch again,
after which the panel changes from NOT to RUN, thereby lifting the reverse overtravel prohibition.

The panel shows "NOT"

—
The panel shows "RUN" [ | | ]
| I

Panel display: E-261

Panel display: E-260

Negative limit

Positive limit

44— Negative direction Positive direction —
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7.4

STO Safe Torque shutdown

7.4.1 STO function overview

STO (Safe Torque Off) function: A safety torque shutdown feature that physically cuts off the motor
current via hardware.

The STO safety function terminal (CN5) features a dual-circuit design with two safety signal input
channels, STO1 and STO2. Activation of either terminal triggers the STO state, which uses an
independent circuit to block the PWM control signal output from the motor current control power module,
thereby cutting off the motor current and rendering the motor torque-free.

The primary functions of the safety system or product include the STO function (IEC 61800-5-2), which
can request or trigger an STO in the event of a system failure. IEC 61800-5-2 defines STO as a function
designed to prevent torque-generated power from supplying electricity to the motor; this function
complies with EN 60204-1 stop Category 0. This safety sub-function corresponds to an uncontrolled stop:
if the motor is still rotating when the STO function is activated, it will cease rotation due to inertia until

complete cessation.

7.4.2 Terminology and abbreviations

Terminology/abbreviations Description

STO Safety torque shutdown, compliant with IEC/EN 61800-5-2 safety
requirements

SIL Security and Integrity Level (derived from IEC 61508)

PFH D Average hourly frequency of hazardous failures

PL Performance Level (derived from ISO 13849)

Cat The categories of the system control safety-related sections are classified

at.

as:B,1,2,3,4

MTTFd Average Mean Time to Failure (MTTF)

DCavg Average diagnostic coverage rate (%)

Tl Test and inspection time interval

HFT Hardware Fault Tolerance

SC System Capability

MTTR Average repair time refers to the average total duration required to restore
equipment to normal operation after a failure.

MRT The average repair time refers to the average duration required for
technicians to perform physical repairs.

SI digital input

SO numeric output

AS The failure rate of safety faults that cause the system to enter a safe state
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ADD diagnostic subsystem

The failure rate of the diagnostic subsystem for detecting hazardous faults
ADU that it cannot identify
EDM External Device Monitoring

7.4.3 Safety standards and specifications

® Safety standards

Security category

Reference standard

Functional Safety

EN 61800-5-2: 2017

EN IEC 61000-6-4: 2019

clectromagnetic EN IEC 61000-6-2: 2019
compatibility EMC o

EN IEC 61800-3: 2023
LVD EN 61800-5-1: 2007/A11:2021

® FEuropean Union Directives and Standards

Instruction standard

Reference standard

Low-voltage instruction

EN61800-5-1

Electromagnetic

Compatibility Directive

EN 61800-3: 2018

Mechanical Instruction

IEC 61800-5-2

® Security parameter

Project

Security parameter

SIL3, IEC61508

SIL
Maximum SIL3, EN IEC62061
PFH D <1.6x10 -8[1/h]

PFHD (1.6% of SIL3)

Cat. 3, ENISO 13849-1

PL e, ENISO 13849-1

MTTFd 70.99 years

DCavg >90%

Tl 20 years
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HFT 1

AS 9.4x10-7 /h

DD 1.59x10-6 /h

ADU 1.61x10-8 /h

MTTR 8h

MRT 8h

Application Mode High-demand or continuous pattern
Device type Type B

7.4.4 STO wiring schematic diagram

The internal 24% dedicated
power supphy for STO

function should not be used
for other purposes.

coM |
[EID
ashel
Eignal
nput
{EDn}

Internal 24V wiring diagram

2

Aastds
signa|
imput

External 24V wiring diagram

® Electrical Characteristics of the STO Input Signal

Project

Characteristic

Explanation

voltage range

24V DC (£15%)

input currenton

4mA (Typ.)

The input current per STO port under 24V
power supply

Logic Level Standard

“L” < SV, “H” > lSV

L: Low level, H: High level

Digital

impedance

input

5.7KQ

(D

During wiring, ensure the contact area of the tubular terminal does not exceed 8 mm;
install it properly to prevent leakage outside the contact area.
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7.4.5 STO operational principle

STO detonate by contact

The driver can operate properly only when both STO1 and STO2 terminal input signals are in a valid
high-level state. Additionally, during an STO alarm, the current STO status can be determined based on
the EDM output signal status, as detailed in the table below:

STO1 Input STO2 Input EDM output state PWM control signal
H H no-output normal
H L no-output prohibit
L H no-output prohibit
L L There is output prohibit

The STO function blocks the PWM signal from reaching the driver's power layer via STO1 and STO2,
thereby stoping motor movement. When either or both STO1 and STO2 are set to a low level
simultaneously, the PWM signal is interrupted within 30 ms, causing the servo to enter the STO state. At
this point:

(D PWM control signal is prohibited;

) The servo shall shut down according to the enable/disable shutdown method specified in the P0-29
alarm shutdown procedure;

(3 The servo/S-RDY signal output is 0;

@ The panel displays STO.

When both STO1 and STO2 are at low level, the EDM output circuit becomes conductive.

When the STO1 and STO2 statuses are inconsistent and the duration exceeds the P0-88 set time, Alarm
E-340: STO statuses are out of sync.

The STO1 and STO2 pins ensure no response to pulses shorter than 1 ms, while ensuring a response to
pulses exceeding the value set by P0-89.2~3.

An alarm occurs in the STO state, and the panel displays the alarm information; however, the servo
remains in the STO state, with dynamic braking and brake engagement configurations set according to
the STO state.

The typical response time for the PWM signal is 30 ms, with a maximum response time of 100 ms.

m The EDM signal can detect whether a safety function has been triggered but cannot output

a safety signal.

STO remove

For the servo to enter the STO safety state, all of the following conditions must be met simultaneously
before the safety state can be cleared and normal operation restored:

(D Both STO1 and STO2 terminals are at high level;

@) Currently in the disabled state;

(3 No hazardous faults exist;

After the STO status is lifted, the servo ready output signal/S-RDY is output according to configuration
P5-70; dynamic braking is output according to configuration P0-27 or P0-29; and brake engagement is
triggered based on the validity of the enable signal/S-ON.
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7.4.6 STO-related parameter settings

Give
. Effective . . tacit
Parameter Parameter name Unit Scope . Function declaration
time consen
t to
STO Synchronous ) .
; immediate | STO Asynchronous Alarm
P0-88 Detection 100us | 0-1000 ] ) 60
. ly Detection Time
Configuration
STO cushion circuit . ..
) . STO cushion circuit
Abnormal Alarm immediate .
P0-89.0~1 ) 100us 0-255 Abnormal alarm detection 32
Detection and ly ] .
o filtering time
Filtering
P0-89.2~3 |STO Input Detection | 100us 10-30 | immediate | STO Input Detection and 1
and Filtering ly Filtering
o . . EDM circuit abnormality
EDM circuit immediate )
P0-90.0~1 . 100us 0-255 alarm detection and 200
abnormality alarm ly )
filtering

7.4.7 STO function precautions

After the STO function is activated, the motor safely enters a torque-free state, and the servo driver no
longer exerts control over it. Therefore, before using the STO function, assess the potential hazards that

may persist even after enabling it:

®  After enabling the STO function, the servo cannot ensure the motor moves under external forces,

such as those acting on a vertical axis.
® The STO function cannot cut off the power supply to the servo unit; the high-voltage section of the

driver remains energized, posing continued risks of electric shock or other electrical hazards. When

performing maintenance on the servo unit, always disconnect its power supply and related devices.

If the STO function is used to stop an operating servo, the motor will gradually cease operation. If this is

unacceptable, the system should employ the correct stop mode instead of using the STO function.

All cables compatible with the STO function must be properly protected, routed, and secured. During

installation, ensure the cables are free from pulling or compression. The required cables are listed in the

table below:

Cable requirements

Explanation

kind

Double-shielded or single-shielded twisted-pair cable with multiple pairs

extreme length

The maximum allowable cable length between the drive and the safety switch is
30 m.

maximum

dimensions

0.8mm2 (18 AWG)

lower limit

0.3mm2 (28 AWG)
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Even when the Safe Torque Off (STO) function is activated, a severe hardware failure
(e.g., loss of control)—such as the STO logic instructing "CUT control signals and
shut down all IGBTs" —may still cause the motor rotor to exhibit an uncontrollable
slight rotation. This occurs because the IGBTs themselves are physically damaged by
overcurrent or short circuits, rendering them incapable of responding to the logic
signal. Such rotation falls under residual risk within the operating range of permanent
magnet synchronous motors, which spans from 0° to 180°/2p (where p denotes the
number of pole pairs).

When the STO (Safety Torque Off) function is enabled, perform a periodic STO

diagnostic run to verify that the motor has stopped.
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7.5

Weak Magnetic Control

7.5.1 Overview of weak magnetic function

For servo-driven permanent magnet synchronous motors, weak magnetic control refers to a control
method that operates the motor above its rated speed by reducing the motor's magnetic field, while
complying with the inverter's maximum voltage and current limitations. This control technique expands

the speed regulation range of permanent magnet synchronous motors.

m When using the weak magnetic function, the motor speed must not exceed its maximum
speed to prevent motor failure or personal and property damage.

7.5.2 Low magnetic correlation parameter settings

Servo weak magnetic control switch PE-01.3,0 (default): Off — weak magnetic function disabled; 1: On —

weak magnetic function enabled.

When enabling the weak magnetic function via servo control, the correct motor parameters—such as back
electromotive force coefficient, Ld, and Lq—must be specified. For detailed operating conditions and

parameter settings, please consult the original manufacturer's technical support.

Effective | Give tacit

Parameter Parameter name Unit Scope )
time consent to
PE-01.3 Low-magnetic control switch — 0-1 at any time 0
PE-80 Weak magnetic control gain Kv Hz 10-1000 at any time 30

The integral time constant Ti for .
PE-81 % 10-1000 at any time 16

weak magnetic control

Weak magnetic control integrated

PE-82 o . % 0-200 at any time 60
limit amplifier

PE-83 Voltage Directive Limit Threshold % 50-150 at any time 115

PE-84 IdRef amplitude limiting % 50-150 at any time 95
Main loop voltage smoothing filter )

PE-85 i 0.1ms 0-1000 at any time 20
ime
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8 Basic Mode Usage

8.1 Position control

8.1.1 General Position Mode

8.1.1.1 Electronic gear ratio

1) Overview

The so-called "electronic gear" function has two primary applications:

(1) Determine the number of command pulses required for the motor to complete one full rotation,
ensuring the motor reaches the desired rotational speed.
The following example uses a 19-bit encoder motor, with the PLC host computer sending pulses at a

frequency of 200 kHz:

Set the number of pulses per revolution to 5000

Set the number of pulses per revolution to 10,000
The electronic gear ratio is set to 524288:5000

The electronic gear ratio is set to 524288:10000

The radius ratio of the large disk to
the small disk s still 2:1.
Therefore, to rotate the large disk 1

he maximtm
speed of the
workpiece is

Radius ratio of large disk to small disk: 2:1
If the large disk rotates 1 revolution, the

small disk driven by the motor needs to rotate
2 revolutions. To rotate the large disk 1 revolution, only 10000 pulses need

revolution, 20000 pulses need to be sent. () to be sent O

SHOAD & &

(2) For precise positioning, specify the physical unit length corresponding to the 1 instruction pulse to

The maximum
speed of the
workpiece is 600
rpm.

facilitate calculations.

As shown in the figure below, if a specified unit pulse corresponds to a workpiece movement of 1 pm, the
number of command pulses required for one full rotation of the load axis is 6 mm/1 um = 6,000
command pulses. With a reduction ratio of 1:1, the pulse count per revolution can be directly set as P0O-11
= 6,000 and P0-12 = 0. The host computer then issues 6,000 pulses to move the workpiece by 6 mm (for
the specific calculation method, refer to steps 1-6).

1

777777 7771

Encoder: 524288 (19 bits) Screw pitch: 6 mm

Change the electronic gear ratio setting
By adjusting the electronic gear ratio, the

motor requires 6,000 pulses to complete one

Without changing the electronic gear ratio
Without any adjustment, the electronic gear

ratio motor rotates one full revolution
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generating 524,288 pulses (when PO-11 =0
and P0-12 =0).

For a motor rotation of one full turn that
moves the workpiece by 6 mm, the required
number of pulses is 524,288. To move the
workpiece by 10 mm, 10/6 x 524,288 =
873,813.333 pulses are needed. However,

rounding off the decimal values during pulse

transmission introduces measurement errors.

® Relevant parameter

full rotation.

For a motor rotation of one full turn that
moves the workpiece by 6 mm, the required
number of pulses is 6000. To move the
workpiece by 10 mm, 10/6 x 6000 = 10000
pulses are needed. Since no decimal fractions
are generated during pulse transmission, no

€I1ror1s occur.

. Factory : .
Parameter Meaning . Unit | Set range Revise Take effect
settings
P0-11 | Pulse count per revolution * 1 0 pul | 0~9999 | servo OFF |immediately
po-1p |N\umber of pulses per 0 1| 0~9999 OFF |immediatel
- u ~ Servo immediate
revolution * 10000 P Y
Electronic gear ratio . )
PO-13 1 - |0~65535 V immediately
(molecular)
Electronic gear ratio . .
PO-14 . 1 - 0~ 65535 | servo OFF |immediately
(denominator)
Second set of electronic gear
. o(pattern 5) | . .
P0-92 |ratios (molecules): low 1 - 1~9999 immediately
. \/(pattern 6)
position *1
Second set of electronic gear
) ] o(pattern 5) | . .
P0-93 |ratios (molecules): high 0 - 0~ 65535 immediately
. \/(pattern 6)
position * 10000
Second set of electronic gear . )
P0-94 . . 1 - 1~9999 | servo OFF |immediately
ratios (denominator) low*1
Second set of electronic gear
P0-95 |ratios (denominator): high 0 - 0~ 65535 | servo OFF |immediately
position * 10000

m °

PO-11 to PO-14 are parameters related to the electronic gear ratio. PO-11 and
P0-12 form one group, while PO-13 and P0-14 form another group. However, the

priority of the per-turn pulse count values PO-11 and P0-12 is higher than that of

the electronic gear ratio P0O-13 and P0-14. The electronic gear ratio P0-13 and
P0-14 only become effective when both P0O-11 and P0-12 are set to 0.
® When P0O-11, PO-12, PO-13, and PO-14 are all set to 0, P0-92, P0-93, P0-94, and

P0-95 will take effect.

2) Calculation of pulse count per revolution and electronic gear ratio

Step Content

Explanation

1 Confirm mechanical

Confirm the reduction ratio n:m (where the servo motor
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specifications rotates m turns while the load shaft rotates n turns), ball
screw pitch, pulley diameter, etc.
2 Confirm encoder pulse count Confirm the encoder resolution of the servo motor used.
o . . Each pulse sent to the decision instruction controller
3 Decision Instruction Unit . .
corresponds to the actual operational distance or angle.
Number of instructions required | Based on the decision instruction unit, calculate the number
4 to rotate the load shaft one full of instructions N required for the load shaft to complete
revolution one full rotation.
Calculate the pulse count M for )
) The number of command pulses required for the motor
5 one revolution of the computer o
shaft to rotate one full revolution is M = N/(m/n).
shaft
Set the number of pulses per P0-11=M%10000
6 revolution (P0-11/P0-12) or the | P0-12=M/10000
electronic gear ratio P0—13 Encoderesolution Encoderesolutionm
(PO-13/P0-14)/(P0-92~95) P0-14 M Nxn

® In Step 6, the pulse count per revolution determines the activation priority: pulses

P0-11 to PO-12 (each with a value of 0) have higher priority than the electronic
gear ratio; only pulses P0-13 to P0-14 are activated. In special cases where the

calculated pulse count per revolution is a decimal value, the electronic gear ratio

When P0-13 and P0-14 exceed the set range, simplify the numerator and
denominator of the electronic gear ratio. If the simplified values still fall outside
the parameter range, use the second gear ratio set (P0-92—P0-95). The second
gear ratio set only becomes effective when P0-11-P0-14 = 0.

The DS5C2 series servo motor encoders offer resolutions of 524,288 (19-bit) and

should be employed.
(]
[ ]

8,388,608 (23-bit).
([ ]

The instruction unit does not equate to machining accuracy. Refining the
instruction unit based on mechanical precision enhances the servo's positioning
accuracy. For instance, when using a lead screw with a mechanical precision of
0.01 mm, an instruction unit equivalent to 0.01 mm is more precise than one

equivalent to 0.1 mm.

3) Example of Electronic Gear Setting

Ball screw Cone Belt + pulley
Load axis p Load axis TID
CI % <+> =
P: Pitch /% \
Step Name . g e Fosd s
1 revolution = ) 1 revolution — ___360° D: Pulley diameter
Command units Gommand units
1 revolution = _TTD
Command units
Confirm Ball screw pitch: 6 mm 1 full rotation The pulley diameter is
1 mechanical Mechanical gear ratio: angle, 360 100 mm.
specifications 1:1 degrees Reduction ratio: 1:2
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reduction ratio,
1:3

. Encoder .
Confirm encoder Encoder resolution: ] Encoder resolution:
2 resolution:
pulse count 524288 524288
524288
3 Decision 1 Instruction unit: 0.001 1 instruction 1 Instruction unit: 0.02
Instruction Unit mm unit: 0.1 degree mm
Number of
instructions

4 | required to rotate
the load shaft one

full revolution

6mm/0.001mm=6000

360/0.1=3600

314mm/0.02mm=15700

Calculate the
pulse count M for
one revolution of

the computer shaft

M =6000/(1/1)=6000

M=3600/(3/1)=1
200

M=15700/(2/1)=7850

Set the number of
pulses per cycle
PO-11/P0-12

P0-11=6000
P0-12=0

P0-11=1200
P0-12=0

P0-11=7850
P0-12=0

6 Set the electronic

P0-13=524288

P0-13=524288

P0-13=524288
P0-14=7850

After division

. P0-14=6000 P0-14=1200 P0-13=262144
gear ratio .. ..
After division After division P0-14=3925
(P0-13/P0-14)/(P0O
92-95) P0-13=32768 P0-13=32768 Convert to the second
P0-14=375 PO-14=75 gear ratio

P0-92=2144 P0-93=26
P0-94=3925 P0-95=0

8.1.1.2 Positioning completion signal (/COIN, /COIN_HD)

This signal indicates the completion of servo motor positioning during position control and is used by the
command controller to confirm positioning completion.

® Relevant parameter

. Factory . .
Parameter Meaning ) Unit Set range Revise Take effect
settings
Positioning Command at any ) .
P5-00 . ) 11 . 0~ 65535 . immediately
completion width Unit time
Positioning
. . atany | .
P5-01 completion detection 0 - 0~3 ¥ immediately
ime
mode
Positioning
. . at any . .
P5-02 completion retention 0 ms 0~ 65535 . immediately
. ime
time

165



DS5C2 Series Servo Driver User Manual Table of Contents

Paramet ) Factory Applicable . ) Take
Signal name . Meaning Revise
er settings mode effect
e atany | immed
P5-37 /COIN-HD n.0000 5|6 Complete positioning i )
time iately
. atany | immed
P5-38 /COIN n.0001 516 Positioning completed ) .
time iately

For details on hardware wiring, refer to Chapter 3.2.2.
If an SO2 output signal is required, set P5-37 and P5-38 to n.0002/0012. Note that each SO terminal
can only serve one signal function.

1) Conditions for completing signal output positioning

(1)/COIN-HD signal output conditions

The positioning completion hold/COIN-HD signal is only output when the detection mode P5-01 is set to

3 upon completion of positioning. The COIN-HD signal is then output after the /COIN signal remains

active for the duration specified by P5-02.

(2)/COIN signal output conditions

According to the positioning completion detection mode configured in P5-01, the positioning

completion/COIN signal is output. The following outlines the prerequisites for positioning completion

output and its schematic diagram.

P5-00, the COIN

signal is output.

P5-01 Settings Content Schematic diagram
ON
The output COIN /S-ON
signal is generated Signal status |
as long as the
0 absolute value of | U0-08 | i
the deviation Pulse deviation ] P5-00
remains below
/COIN
P5-00. Signal status | ON OFF ON
ON
/S-ON
Signal status |
After the instruction
: | U0-08 |
completes, if the A
.p .. Pulse deviation y P5-00
1 deviation is below

| AUO-12 |

Pulse command | |

/COIN

Signal status_|

jON

OFF

ON
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P5-01 Settings Content Schematic diagram
ON
/S-ON
Signal status |

When the
instruction ends and | U0-08 |
the motor speed is Pulse deviation ¢P5-OO
below the rotation
detection speed | AUO-12 |

2 . Pulse
(P5-03), while the command —+ A
absolute deviation
value is less than | U0-00 |
P5-00, the COIN Actual speed Jps-03
signal is output.

/COIN '|ON ON
Signal status | OFF
ON
The instruction _/S-ON
) Signal status |

ends; if the absolute
deviation value is | U0-08 |
below P5-00, the Pulse deviation iPS-OO

; COIN signal is
output. If COIN | AUO-12| ﬂ
remains active for Pulse Commang_i p5.02 —
P5-02 duration, the JCOIN "JON ON
COIN-HOLD signal Signal status OFF > P50
is output. /COIN-HOLD ON

Signal status OFF

2) Description of the completed positioning width

(1) The positioning completion width P5-00 varies proportionally with changes in the electronic gear

ratio, with a factory default value of 11 command units.

The table below provides an example:

The time required for a
motor to complete one
revolution

Number of instruction

Positioning completed
width P5-00

pulses
10000 (default) 11 (Default)
20000 22
5000 6
3000 4
2000 3

167

The positioning completion width P5-00 varies
proportionally with the number of command pulses
required for one motor revolution.

The output of the positioning completion signal
depends on its width; a smaller width results in a
delayed signal output, but this does not affect the

motor's actual operating condition.
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(2) The positioning completion width can also be set independently; any adjustment to this parameter

does not affect the number of command pulses required for one full motor revolution.

8.1.1.3 Locate near signal (/NEAR)

The servo motor is positioned near the positioning completion signal to enable the equipment to prepare

for the next action in advance.

® Relevant parameter

. Factory . .
Parameter Meaning ) Unit Set range Revise Take effect
settings
Approach signal Command at an
P5-06 Pproach sig 50 , 0~ 65535 Y| immediately
output width Unit time
Paramet . Factory Applicable ) ) Take
Signal name . Meaning Revise
er settings mode effect
) at any immed
P5-46 /NEAR n.0000 516 Get Close to Location . .
time iately
For details on hardware wiring, refer to Chapter 3.2.2.
To locate the proximity from the SO- output signal, set P5-46 to n.0002/0012.

1) Positioning approaches signal output conditions

When the pulse deviation value U0-08 of the servo driver is below the P5-06 set value, the output delivers

a near positioning signal (/NEAR).

U0-08
Pulse deviatign

f
/NEAR

|

|

i

Signal status !

i OFF |

/COIN  ON 1ON
Signal status
OFF

2) Description of the approach signal output

(1) The approach signal output width P5-06 varies proportionally with changes in the electronic gear ratio,

with a factory default value of 50 command units.

The table below provides an example:

The number of The signal output width P5-06 varies
command pulses i proportionally with the number of command pulses
. Approach signal output ) .
required for a motor L dth P5-06 required for one complete motor revolution.
wi -
to complete one The output of the positioning completion signal
revolution depends on its width; a smaller width results in a
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10000 (default) 50 (default) delayed signal output, but this does not affect the
20000 100 motor's actual operating condition.
5000 25
3000 15
2000 10

(2) The approach signal output width can also be set independently; changing it does not affect the

number of command pulses required for one full motor revolution.

(3) Set this parameter to be wider than the positioning completion width.

8.1.14 Instruction pulse inhibition (/INHIBIT)

Position commands are inhibited, including both internal and external position commands. This function
prevents the input of stop command pulses during position control. When the /INHIBIT signal is ON,

pulse commands are no longer counted.

® Relevant parameter

Paramet Signal Factory Applicable . . Take
) Meaning Revise
er name settings mode effect
Instruction Pulse atany | immed
P5-32 | /INHIBIT n.0000 516 o ) )
Prohibition time iately

The parameter range is n.0000-001A, allocated to other input terminals via parameter P5-32.
To disable the signal command pulse input from SI2, set P5-32 to n.0002/0012. For detailed hardware
wiring specifications, refer to Chapter 3.2.1.

1) Description of INHIBIT terminal validity

Parameter setting status Signal/INHIBIT terminal input status | Signal/iINHIB T terminal logic
P5-32=n.0000 No external terminal input required
P5-32=n.0000 No signal input at the SIo terminal of no avail
P5-32=n.0010 The SIo terminal has a signal input
P5-32=n.0010 No external input terminals required
P5-32=n.0000 The SIo terminal has a signal input valid
P5-32=n.0010 No signal input at the SIo terminal

2) Effect of the INHIBIT terminal signal on the motor operating status

Motor operating status
Control model /INHIBIT terminal logic . . .
. ) Invalid INHIBIT terminal logic
is valid
5-Internal Position i The INHIBIT signal changes from ON to OFF,
Pause the current section .
Control and the process resumes from the pause point.
. The INHIBIT signal transitions from ON to OFF;
6-External Position Pause pulse command )
) subsequent pulse commands received after the
Pulse Control reception i i
OFF state continue operation.
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8.1.1.5 Deviation Clearing (/CLR)

Position deviation = (position command-position feedback) (encoder unit)

The position deviation cancellation function enables the driver to reset the position deviation to zero

when the servo is turned off or a /CLR signal is received.

® Relevant parameter

Paramet Signal Factory Applicable ) . Take
. Meaning Revise
er name settings mode effect
Pulse Deviation atany | immedia
P5-34 /CLR n.0000 All L i
Elimination time tely

The parameter range is n.0000-001A, allocated to other input terminals via parameter P5-34.

To eliminate signal deviation from SI2, set P5-34 to n.0002/0012. For detailed hardware wiring

specifications, refer to Chapter 3.2.1.

1) /CLR Signal Validity
. Signal/CLR terminal input . . .
Parameter Setting Status Signal/CLR Terminal Logic
status
No external terminal input
P5-34=n.0000 .
required
No signal input at the SIo .
P5-34=n.0000 ) of no avail
terminal
The SIo terminal has a signal
P5-34=n.0010 )
mnput
No external input terminals
P5-34=n.0010 .
required
The SIo terminal has a signal i
P5-34=n.0000 ) valid
mput
No signal input at the SIo
P5-34=n.0010 .
terminal

2) /CLR Signal Description
Send a pulse to the servo and apply the CLR input signal. The servo will latch the current pulse count,
update the encoder's current position to the control position feedback, and simultaneously clear all
intermediate values in the position loop, speed loop, and current loop.
The /CLR signal uses edge triggering.

3) Additional remarks regarding the pulse position deviation elimination signal

Setting F0-02 to 1 also eliminates pulse position deviation.
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Position Pulse Deviation Setting

The pulse deviation value refers to the difference between the command pulse of the instruction controller
(e.g., PLC) and the servo unit's feedback pulse in position mode, measured in 1 command unit, which is
determined by the electronic gear ratio.

During position control, an alarm will be triggered when the deviation pulse exceeds a specified threshold
value, which is known as the deviation pulse limit.

® relevant parameter

. Factory . .
Parameter Meaning . Unit Set range Revise | Take effect
settings
. .. . at any . .
P0-23 Pulse deviation limit 2000 0.01 circle | 0~ 65535 d immediately
ime

When the deviation pulse threshold is 0, the magnitude of the deviation pulse will not be detected.

Alarm E-100
Deviation { Normal control [ P0-23
pulse { Normal control [ P0-23
Alarm E-100
8.1.1.6 Position Directive Filter
® Relevant parameter
. Factory . . Take
Parameter Meaning : Unit | Setrange Revise
settings effect
.. The
Position command
. . . . Servo
P1-24 acceleration/deceleration 0 0.Ims | 0~65535 | immediately h ¢
as no
filtering time
moved.
The
Position command smoothing . . SEervo
P1-25 ) 0 0.1ms | 0~ 65535 | immediately
filter time has not
moved.
Position instruction for acceleration/deceleration . .
. Position Command Smooth Filter
filtering
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Command pulse frequency Command pulse frequency )
Before filtering Before filtering
After filtering After filtering
100% 100% t----- ;
i
i
63.2% !
i
|
|
|
|
|
|
i
I
PE— PR—— A
P1-25 P1-25 Time

Command pulse frequency

Before filtering
After filtering

100%

P1-25 Time

8.1.1.7  Reference Origin

1) Find the reference origin
This function determines the physical zero point of the workbench, serving as the coordinate origin for
position control. Users can select either the forward rotation side or the reverse rotation side to identify

the reference origin.

2) Functional Settings

Take
. Factory : .
Parameter Meaning ) Unit Set range Revise effec
settings .
. imm
P4-00 Origin .
] 0 - 0~1 servo OFF ediat
n.xx(x Function
ely
Note: This feature is applicable to Location Modes 5 and 6. When this parameter is set to 0, the
origin-seeking function is disabled; it becomes available only when set to n.001x (set P9-21=0).

3) Signal Settings
Parameter Signal Facj[ory Meaning Revise
name settings
Mode 3: Internal speed The parameter range is
selection signal 0000-0014, allocated to the input
P5-28 /SPD-A n.0000 interface via parameters P5-28.

Mode 5: F d directi
ode orward direction When set to 0001, it indicates

to find the origi
o find the origin signal input from terminal SI1.
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Signal Factory

Parameter . Meaning Revise
name settings
Mode 3: Internal speed The parameter range is
selection signal 0000-0014, allocated to the input
P5-29 /SPD-B n.0000 interface via parameters P5-29.

Mode 5: Reverse direction .
When set to 0001, it indicates

to find the origin . . .
signal input from terminal SI1.

4) Relevant parameter settings

Paramet . Factory . . Take
Meaning ) Unit Set range Revise
er settings effect
P4-00 Z Number of positive o Immed
] 2 Individual 0~f servo OFF .
n.xxx[] signs iately
Speed of collision with Immed
P4-01 o ) 600 rpm 0~ 65535 servo OFF ]
the proximity switch iately
Reduce the approach Immed
P4-02 ] 100 rpm 0~ 65535 servo OFF ]
switch speed iately
Note: The origin-seeking function is only available for single-turn absolute value motors (multi-turn
absolute value motors with P0-79=1 also support this function).

5) Find the reference origin schematic diagram

/P-OT /N-OT
0 § Speed P4-01 Speed P4-01 _|
Direction CW Direction CCW |
Stop mode: 'Stop mode
P0-28 P0-28
® ' Speed P4-02 Speed P4-02
e B
'Direction CCW " Direction CW
| Z signal count . Z signal count|
P4-00 1
Forward rotation side Reverse rotation side
reference origin reference origin

The sequence for locating the reference origin for forward rotation is shown below:
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®
/SPD-A | |
| @
/P-0T 1
e e e
| TN
Ve BT
P4-01 | A
Pa-02 / t

The steps are as follows:

(1) Install a limit switch on the forward or reverse rotation side. During the rising edge of the /SPD-A
signal, the motor rotates in the forward direction at the speed specified by parameter P4-01 to locate the
reference origin for forward rotation.

(2) When the workbench strikes the limit switch, the motor stops according to the P-OT and N-OT stop
modes specified in parameter P0O-28.

(3) Continue rotating in the direction opposite to the limit switch at the speed specified by parameter
P4-02. When the motor reaches the n-th position of the Z-axis signal from the photoelectric encoder, use
that position as the coordinate origin, where n is determined by parameter P4-00.

8.1.1.8 New Origin Function

1) Function Description

The return-to-origin function refers to the process where, in position control mode with the servo enabled
(set to ON), activating this function causes the servo motor to locate the origin and complete positioning.
The identified origin serves as the reference point for subsequent position control operations.

During the return-to-origin operation, all other position commands (including the re-triggered
return-to-origin signal) are masked. Upon completion of the return-to-origin, the servo driver becomes
responsive to other position commands.

Upon completion of returning to the origin, the servo driver outputs a completion signal. Upon receiving

this signal, the host computer can confirm that the return to origin has been completed.

2) Parameter Settings

Default
Set Set | Entry-into-force
Parameter Name Meaning . i ) Hr-
range time time
setting
P9-11.0=0: Do not find
Number of Z Z-phase servo
P9-11.0 0~F . servo ON 0
phases P9-11.0=1: Find one Z-phase | OFF
P9-11.0=2: Find 2 Z phases
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Default
Set Set | Entry-into-force
Parameter Name Meaning ) y ) Hr-
range time time
setting
and so on
P9-11.1=0: Prohibited from
returning to the origin
P9-11.1=1: Trigger the return
Return to C e .
.. to origin via the SI terminal
Origin servo
P9-11.1 ) 0~2 | (P5-28) servo ON 0
Trigger o OFF
P9-11.1=2: After initial
Method
enable upon power-on,
immediately return to the
starting point
P9-11.2=0: Return to origin
mode 0
P9-11.2=1: Return to Origin
Return to servo
POo-11.2 o 0~7 | Mode 1 servo ON 0
Origin Mode o OFF
P9-11.2=2: Origin Return
Mode 2
and so on
The
deceleration P9-11.3=0: Decelerate
method according to the acceleration
when and deceleration times servo
P9-11.3 . 0.1 . . servo ON 0
encountering specified in P9-14 OFF
an P9-11.3=1: Reduce speed
out-of-range immediately
signal

The P9-11.0 model supports up to 15 Z-phase settings. When P9-11.1=0, the origin return
function is disabled; this parameter serves as the enable bit for the origin return function.
Origin return modes 1, 3, 5, and 7 correspond respectively to the opposite states of modes

0,2,4,and 6.
Leave
the
. factor
Settin | Take
Param . . y
Name Set range Unit Meaning g effect i
eter . . Give
Time | Time .
tacit
consen
tto
Return to Return to the origin at high
the original speed, identify the deceleration Servo | servo
P9-12 ) ) 0~3000 rpm ) 200
point at high point, and execute the OFF | ON
speed mechanical offset.
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Leave
the
. factor
Settin | Take
Param . . y
Name Set range Unit Meaning g effect X
eter . . Give
Time | Time .
tacit
consen
tto
Return to the origin at a low
Return to speed and locate the origin. The
. ) servo | servo
P9-13 | the origin at 0~1000 rpm | low speed should be sufficiently off | oN 20
low speed low to avoid mechanical impact
upon stopping.
Time to
accelerate The acceleration and
and deceleration time here refers to servo | servo
P9-14 0~1000 ms i i 1000
decelerate the duration required to reach OFF | ON
back to the 1000 rpm from O rpm.
origin
An alarm will be triggered if the
. total time required for the
Maximum .
. return-to-origin process exceeds
allowed time . o Servo | servo
P9-15 0~12000 10ms |the parameter-set time limit. 0
to return to . OFF ON
o When P9-15=0, a timeout alarm
the origin . .
for the return-to-origin process is
issued.
stop-and-ret
urn to origin This parameter applies only to Servo | servo
P9-16 0~1000 rpm . 2
speed origin return modes 6 and 7. OFF | ON
threshold
stop-pause . .
This parameter applies only to
type .
. origin return modes 6 and 7. servo | servo
P9-17 | return-to-ori | 0~300% % 100%
) The base value for the OFF ON
gin torque .
percentage is the rated torque.
threshold
stop-pause
origin return This parameter applies only to servo | servo
P9-18 ) 10~1500 ms .. 500
time origin return modes 6 and 7. OFF | ON
threshold
Low-order
bit of Low-order bit of quantum pulse | servo | servo
P9-19 -9999~9999 - 0
quantum count OFF ON
pulse count
High bit of . . o
o High bit of quantitative pulse servo | servo
P9-20 | quantitative | -9999~9999 - 0
count OFF ON

pulse count
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Leave
the
. factor
Settin | Take
Param . . y
Name Set range Unit Meaning g effect X
eter . . Give
Time | Time .
tacit
consen
tto
New/Old o
P9-21=0: Return to origin )
Return to . again
o function Servo
P9-21 Origin 0, 1 - . power 0
] P9-21=1: Return to origin OFF
Function . on
) function
Selection
When returning to the origin is
about to complete, this filtering
End of time is required to wait until the
filtering motor has fully stopped before
. » servo | servo
P9-22 | time for the | 50~10000 ms | completely exiting the off | oN 500
new origin return-to-origin mode. Only after
point this filtering time will the
return-to-origin completion
signal be output.

(D

The actual mechanical offset = P9-19 + P9-20 x 10000, where P9-19 and P9-20 must share
the same sign (either both positive or both negative). This mechanical offset represents the
servo's absolute position after returning to the origin.

Leave
the
. . factory
Setting . Setting | Take effect .
Parameter Name Meaning . . Give
Scope Time Time .
tacit
consent
to
Positive
5.2 ovgtravel O~fEfF Forward limit signal in origin mo.\/e immediately 1
signal return mode setting | Take effect
POT
Reverse
overtravel Reverse limit signal in origin move | immediately
P5-23 . O~ffff i 2
signal return mode setting | Take effect
NOT
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Leave
the
. . factory
Setting ) Setting | Take effect )
Parameter Name Meaning . . Give
Scope Time Time .
tacit
consent
to
When the return-to-origin action
and state are fully completed, a
return-to-origin completion
Return to . . .
.. signal is issued. Even if another
the origin ) . .
mode is executed after move | immediately
P5-54 to O~ffff , L . 0
completing the return-to-origin, | setting | Take effect
complete .o .
) this signal does not disappear.
the signal o
When the return-to-origin
process is restarted, the signal
disappears.
Origin The process of returning to the ) )
. .. ) .. ) move | immediately
P5-64 switch O~ffff | origin requires an origin switch : 0
) . setting | Take effect
signal signal.
The SI
terminal When P9-11.1 equals 1, after
initiates a assigning terminals to P5-28, the | move | immediately
P5-28 O~ffff i ) ) 0
forward terminals can be used to trigger | setting | Take effect
return to the forward return to the origin.
the origin.

3) New Return to Origin Mode Selection

Using the new origin restoration function: First set P9-21 to 1, then configure the overtravel switch
(POT/NOT) and the origin switch. If using mechanical offset (with P9-19 and P9-20 set), adjust the offset
within the travel range to prevent damage to the machinery during origin restoration.

The Z-phase count (P9-11.0) and mechanical offset (P9-19, P9-20) can operate simultaneously. If both
the Z-phase count (P9-11.0) and the mechanical offsets (P9-19, P9-20) are non-zero, the servo first
determines the Z-phase count (P9-11.0) before executing the mechanical offsets (P9-19, P9-20). If the
Z-phase count (P9-11.0) is zero but the mechanical offsets (P9-19, P9-20) are non-zero, the servo
executes the mechanical offsets (P9-19, P9-20) without determining the Z-phase. If the Z-phase count is
non-zero but the mechanical offsets are zero, the servo determines the Z-phase (P9-11.0) without
executing the mechanical offsets.

There are a total of 8 origin return modes, as follows:

(1) Positive zero return: The deceleration point is the origin switch, where the origin refers to either the
origin switch or the motor Z signal (P9-11.2=0).

(2) Reverse zero return: The deceleration point is the origin switch, where the origin refers to either the
origin switch or the motor Z signal (P9-11.2=1).

(3) Positive zero return: The deceleration point and origin are defined by the motor's Z-axis signal
(P9-11.2=2)

(4) Reverse zero return: The deceleration point and origin are defined by the motor's Z-axis signal
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(P9-11.2=3)

(5) Positive return to zero: The deceleration point is the forward overtravel switch, and the origin is either
the forward overtravel switch or the motor Z signal (P9-11.2=4).

(6) Reverse zero return: The deceleration point is the reverse overtravel switch, and the origin is either the
reverse overtravel switch or the motor Z signal (P9-11.2=5).

(7) Positive return to zero: The deceleration point is the mechanical limit position; the origin is either the
mechanical limit position or the motor Z signal (P9-11.2=6).

(8) Reverse zero return: The deceleration point is the mechanical limit position; the origin is either the

mechanical limit position or the motor Z signal (P9-11.2=7).
Below is a detailed analysis of each origin-return pattern:

(1) Origin Return Mode 0 — Forward return to zero, with the deceleration point being the origin switch; the
origin is either the origin switch or the motor Z signal (P9-11.2=0).

To use this mode, you need to connect the POT, NOT, and origin switches.

1) When the motor starts moving, the origin switch (reduction point) signal is invalid (signal terminal
assigned by P5-64:0 = invalid, 1 = valid), and the forward overtravel switch (POT, P5-22) remains
untriggered throughout the process.

The servo motor first searches for the deceleration point (origin) signal in high speed and forward
direction using the P9-12 setting (return-to-origin high-speed speed), until it detects the rising edge of the
deceleration point (origin) signal. It then gradually decelerates according to the P9-14 setting
(return-to-origin acceleration-deceleration time) until reaching the-P9-13 setting (return-to-origin
low-speed speed). Subsequently, the servo motor searches for the deceleration point (origin) signal in
reverse direction at low speed using the P9-13 setting; upon detecting the falling edge of the deceleration
point (origin) signal, it reverses its movement and continues searching for the rising edge of the
deceleration point (origin) signal at low speed using the P9-13 setting. The subsequent return-to-origin

operation involves four distinct scenarios:
(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

While continuing the low-speed search for the deceleration point (origin) using the P9-13 signal
(low-speed speed returning to origin), the system shall immediately cease operation upon detecting the

rising edge of the deceleration point (origin) signal.

Deceleration point
Overtravel switch POT

Positive direction u Speed V Deceleration point signal (Upward)

I7
—*
i il Po-12 , i
(/ 1 | |
7 7 Ky /] 7 f | x : i
@ ﬁ ﬂ |/( f{ f( (( 'f ﬂ( /( (|l \/( .( m (\ | \ Origin signal rising edge (Upward)
A ] | | \ 1
' \
|—:r\ : P9-13 i
Motion trajectory C:) }
] | »
! | Time t
! : -P9-13
1 I Trigger signal
1
Forward overtravel switch Ongin signal nsing edge(Download)
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(2 The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

During the low-speed search for the deceleration point (origin) signal using P9-13 (return-to-origin
low-speed mode), the system immediately stops upon detecting the signal's rising edge. After the motor
has completely ceased rotation, it advances a predetermined number of pulses (P9-19 and P9-20) at the
speed set by P9-13 (return-to-origin low-speed mode), following the specified mechanical offset direction

(positive or negative), before finally stopping the motor.
(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

Continue the low-speed search for the deceleration point (origin) using P9-13 (low-speed speed returning
to origin). While processing the rising edge of the deceleration point (origin) signal, proceed as usual

until encountering it; then immediately stop upon detecting the first Z signal.

Deceleration point

A Overtravel switch F Speed \t Deceleration point signal (Upward)
o | [o°] |
| I7 P9-12 —
1 f ". .
( ( i l [ f l /f (F /[ (/ (( {r /[ (/ (( ﬁ’ [( ((E () ‘; | Origin signal rising edge (Upward)
I ! \
| j i poz | | ; | Z Signal
Motion trajectory ( i i i
i | Time t
| i ! _po-
Motor Z Signal [ | j | L i o Trigger signal -
| ;1 Origin signal rising edge(Download)
Forward overtravel switch |

@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

While continuing the low-speed search for the deceleration point (origin) signal's rising edge using P9-13
(return-to-origin low-speed speed), the system proceeds after detecting the signal's rising edge. Upon
identifying the first Z-axis signal, the machine stops immediately. After the motor has completely ceased
operation, it advances a predetermined number of pulses (P9-19, P9-20) at the speed set by P9-13

(return-to-origin low-speed speed) in the specified direction (positive or negative), then stops.

2) When the motor begins movement, the origin switch (reduction point) signal is valid (signal terminal
assigned by P5-64:0 = invalid, 1 = valid), and the forward overtravel switch (P5-22) remains untriggered
throughout the process.

The servo motor directly detects the falling edge of the signal indicating the deceleration point (origin) by
setting the value to P9-13 (return-to-origin low-speed speed) and performing a low-speed reverse search.
Upon detecting this falling edge, it reverses direction (i.e., moves forward) and continues the low-speed
search for the rising edge of the deceleration point (origin) signal using P9-13. The subsequent

return-to-origin operation proceeds in four distinct scenarios:
(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

During forward acceleration or uniform forward motion, the machine shall immediately cease operation

upon encountering the rising edge of the deceleration signal (origin point).
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Deceleration point

m Overtravel switch PO™

Positive direction 7 m Speed V Deceleration point signal (Upward)

—_—

1

| ]
% ]

1
[ |' |' |I J' |' f:::l:: r |'|' |' 1' |' () Origin signal rising edge {Upward)
- ]

I
L

! i Po-13

i d—| |
I /
Motion trajectory 1 \L f.r' ,

| {

! | \ / Time t

I ! -P9-13

1 i £

1 I Tridger signal

Forward overtravel switch Origin signal rising edge(Download)

(2 The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

During forward acceleration or uniform forward motion, the machine stops immediately upon
encountering the rising edge of the origin signal. After complete motor cessation, the motor advances a
predetermined number of pulses (P9-19 and P9-20) at the speed set by P9-13 (low-speed return-to-origin
speed), following the specified mechanical offset pulse count and direction (positive or negative), before

final shutdown.
(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

During forward acceleration or uniform forward motion, continue operation after encountering the rising

edge of the origin signal, then stop immediately upon detecting the first Z signal.

Deceleration point

Overtravel switch POT

Decsleration point signal (Upward
0 Speed V p gnal (Up )

Positive direction

. o e
: I
fz f f f f ﬁ?ul:g [E i { f { fz .’Z [) QOrigin signal rising edge (Upward)
|
|

I
Motion trajectory - :’ Po-13 — Z Signal
T | ——
Motor Z Signal M I M 1 - ;‘; fimet
! 11
Forward overtravel switch l— Trigger signal Origin signal rising edge(Download)

@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

During forward acceleration or uniform forward motion, continue operation after encountering the rising
edge of the origin signal, then stop immediately upon detecting the first Z-axis signal. Once the motor has
completely ceased, it proceeds at the speed specified in P9-13 (low-speed return-to-origin speed) for a
predetermined number of pulses (P9-19, P9-20) and direction (positive or negative), before stopping

completely.

3) When the motor starts moving, the origin switch (reduction point) signal is invalid (signal terminal

assigned by P5-64:0 = invalid, 1 = valid); during this process, the forward overtravel switch (P5-22)
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becomes active.

The servo motor first performs a high-speed forward search for the deceleration point signal using the
P9-12 (return-to-origin high-speed speed) setting value. Upon detecting the forward limit switch (POT)
(P5-22), the driver immediately initiates a high-speed reverse search for the deceleration point (origin)
signal's falling edge based on the value set in P9-14 (return-to-origin acceleration/deceleration time).
After identifying the deceleration point (origin) signal's falling edge, the motor decelerates and reverses
direction (i.e., returns to forward motion) according to the P9-14 setting value. The servo motor then
performs a forward low-speed search for the deceleration point (origin) signal's rising edge using P9-13
(return-to-origin low-speed speed). The subsequent return-to-origin operation proceeds under four distinct
scenarios:

(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

Deceleration /Original point

Overtravel switch POT LGV
Positive direction IT pee pot Signal upward

\ < =]

! P9-12 - i
’;" |\ Origin signal rising edge (Upward)

i : P13 | / —

! / \ /
] /! 11 /
Maotion trajectory ! /

Time t

1 -P9-12
Forward overiravel switch

Trigger signal

' HogeERang Origin signal rising edge(Download)
During forward acceleration or uniform forward motion, the machine shall stop immediately upon
encountering the rising edge of the origin signal.

(2 The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

During forward acceleration or uniform forward motion, the system immediately stops upon encountering
the rising edge of the deceleration point (origin) signal. After the motor has completely ceased rotation, it
proceeds for a predetermined number of pulses and in the specified direction (positive or negative) at the
speed set by P9-13 (return-to-origin low-speed speed), covering a fixed distance indicated by pulses
P9-19 and P9-20, before finally stopping.
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(3 The number of Z phases is P9-11.0=1, and the mechanical offsets (P9-19, P9-20) are 0:

During forward acceleration or uniform forward motion, continue operation after encountering the rising

edge of the deceleration point (origin) signal, then stop immediately upon detecting the first Z signal.

Deceleration /Original point
Overtravel switch POT

o o
Positive direction l] T Speed V

I o ° pot Signal upward
: PO:I2 b %
. I / \ QOrigin signal rising edge (Upward)
i / { ! / \ i
({1 {1 () — . i
i | \ | Z Signal
! — 1/ /A |
Positive direction i ¥ \
(. ! Time t
I
F 1
Motor 7 Signal | !
; 1 -P9-12 . /
Forward overtravel swilch

1 Origin signal rising edge(Download)
Trigger signal

(@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

During forward acceleration or uniform forward motion, upon encountering the rising edge of the
deceleration point (origin) signal, continue operation; then immediately stop when the first Z-axis signal
is detected. After the motor has completely ceased rotation, proceed with a fixed-distance pulse run
(P9-13-P9-20) at the speed set via P9-13 (returning to the origin at low speed), based on the
predetermined number and direction of mechanical offset pulses (positive or negative), before stopping

the motor.

(2) Origin Return Mode 1 — Reverse zero return, with the deceleration point being the origin switch; the

origin is either the origin switch or the motor Z signal (P9-11.2=1).
To use this mode, you need to connect the POT, NOT, and origin switches.

1) When the motor starts moving, the origin switch (reduction point) signal is invalid, and the reverse

overtravel switch (NOT) (P5-23) remains inactive throughout the process.

The servo motor first performs a high-speed reverse search for the deceleration point signal using the
P9-12 (return-to-origin high-speed speed) setting, continuing until it encounters the rising edge of the
deceleration point signal. It then gradually accelerates according to the P9-14 (return-to-origin
acceleration-deceleration time) until reaching the P9-13 (return-to-origin low-speed speed). Subsequently,
the servo motor performs a low-speed forward search for the deceleration point (origin) signal using the
P9-13 (return-to-origin low-speed speed) setting; upon encountering the falling edge of this signal, it
reverses direction (restores its reverse state) and continues the low-speed search for the rising edge of the
deceleration point signal at the P9-13 setting. The subsequent return-to-origin operation involves four

distinct scenarios:
(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

While continuing the low-speed search for the deceleration point (origin) using the P9-13 signal
(low-speed speed returning to origin), the system shall immediately cease operation upon detecting the
rising edge of the deceleration point (origin) signal.
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Deceleration /Original point

Positive direction m Speed V-

T Overtravel switch POT Deceleration point signal rising edge
E—
I !
! 1 po-1
4 (i f [
! 1
Motion trajectory ! r_“—{ po.i Time t
1 -
i
| ]
i I ) et
! I —_— Origin signal rising edge(Download)
1 ! H :
| 1
Forward overtravel switch ! Deceleration point signal falling edge

(@) The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

During the low-speed search for the deceleration point (origin) signal using the P9-13 command (return to
origin at low speed), the system immediately stops upon detecting the signal's rising edge. After the
motor has completely ceased rotation, it advances a predetermined number of pulses (P9-19 and P9-20) at
the speed set by P9-13 (return to origin at low speed), based on the specified mechanical offset quantity

and direction (positive or negative), before finally stopping the motor.
(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

Continue the low-speed search for the deceleration point (origin) using P9-13 (low-speed speed returning
to origin). While processing the rising edge of the deceleration point (origin) signal, proceed as usual
until encountering it; then immediately stop upon detecting the first Z signal.

Deceleration /Original point

Speed V

Poste drechon Iy QOvertravel switch POT
= Origin signal rising edge (Upward)

T } i
| P9-13 | | —

0 (rycorrraacrer 0 [\

| ]
l ! \ / e
| \ | \
) ! pos | | f \ Time t
Motion trajectory I \ / T
| ! / Z Signal

: I \ /

Motor Z Signal |_| r | —| r_ Po12 |- { Deceleration point signal falling edge
1 ! |

|

Forward overtravel switch Trigger signal Deceleration point signal rising edge

@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

During the low-speed search for the deceleration point (origin) using instruction P9-13 (return to origin at
low speed), continue executing the signal's rising edge. Upon detecting the deceleration point (origin),
proceed immediately; upon identifying the first Z-axis signal, stop the machine completely. After full
motor stoppage, execute a predetermined number of pulses and direction (positive or negative) according
to the set mechanical offset value, then drive the motor forward at the P9-13 setting speed for fixed pulse
intervals (P9-19, P9-20), followed by complete motor shutdown.

2) When the motor begins movement, the origin switch (reduction point) signal is active (signal terminal
assigned by P5-64:0 = inactive, 1 = active), and the reverse overtravel switch (NOT) (P5-23) remains

inactive throughout the process.

The servo motor directly detects the falling edge of the signal indicating the deceleration point (origin) by

using the P9-13 (return-to-origin low-speed speed) set value for low-speed forward scanning. Upon
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detecting this falling edge, it reverses direction (i.e., moves in the opposite direction) and continues
scanning the rising edge of the signal for the deceleration point (origin) at the same low speed. The

subsequent return-to-origin operation proceeds under four distinct scenarios:
(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

During negative acceleration or negative constant-speed operation, the machine shall stop immediately

upon encountering the rising edge of the origin signal.

Overtravel switch POT

Deceleration /Original point

PosMect || Speed V 4
@ /[ {[i/[ /[ [[ [(’ (/'[[ (( [(’ ([ ({ [{ [f O Deceleration point signal falling edge
Motion trajectory E }—D Eal3 r/rr—:a
i i Time t
1 i i e Trigger signal

Origin signal rising edge
Reverse overtravel switch |

@ The number of Z phases P9-11.0 = 0, and the mechanical offsets (P9-19, P9-20) are not zero:

During negative acceleration or negative constant-speed operation, the machine stops immediately upon
encountering the rising edge of the origin signal. After complete motor cessation, the motor advances a

predetermined number of pulses (P9-19 and P9-20) at the speed set by P9-13 (low-speed return-to-origin
speed), following the specified mechanical offset pulse count and direction (positive or negative), before

final shutdown.
(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

During negative acceleration or negative constant-speed operation, continue running after encountering

the rising edge of the deceleration point (origin) signal, then stop immediately upon detecting the first Z

signal.
Deceleration /Onginal point
Qvertravel switch POT F Speed V. +
Positive direct
ri N .

[ [l Deceleration point signal falling edge
1

: .

| I H
. ;
1

P9-13
Motion trajectory ,:D = 7 \ Z Signal

1
! i
M = = Time t
‘ |—| i | | ‘_ -P9-13 — "
1

Trigger signal

|

1

|

I

Motor Z Signal :
}

1

Reverse overtravel SWilCi' Origin signal rising edge (Upward)

@ The number of Z phases is P9-11.0=1, and the mechanical offsets (P9-19, P9-20) are non-zero:
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During negative acceleration or negative constant-speed operation, the motor continues running after
encountering the rising edge o the deceleration point (origin) signal. Upon detecting the first Z-axis signal,
the motor stops immediately. After complete motor cessation, the motor advances a fixed number of
pulses (P9-19 and P9-20) at the speed set by P9-13 (return-to-origin low-speed speed), based on the
predetermined mechanical offset pulse count and direction (positive or negative), before stopping
completely.

3) When the motor starts moving, the origin switch (reduction point) signal is invalid (signal terminal
assigned by P5-64:0 = invalid, 1 = valid). During this process, the reverse overtravel switch (NOT) is
activated (P5-23).

The servo motor first searches for the deceleration point (origin) signal at high speed in reverse direction
using the setting value-P9-12 (return-to-origin high-speed speed). Upon encountering the reverse
overshoot switch (NOT), the driver decelerates and reverses direction (i.e., moves forward) based on the
value set by P9-14 (return-to-origin acceleration-deceleration time), then immediately searches for the
deceleration point (origin) signal's falling edge at high speed in forward direction using P9-12. After
detecting this signal's falling edge, the motor decelerates and reverses direction (i.e., moves backward)
according to P9-14. Subsequently, the servo motor searches for the deceleration point (origin) signal's
rising edge at low speed in reverse direction using-P9-13. The subsequent return-to-origin operation

proceeds under four distinct scenarios:
(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

During reverse acceleration or constant-speed reversal operation, the machine shall immediately stop

upon encountering the rising edge of the origin signal.

Deceleration /Original point

Overtravel switch POT m Speed V
Positive direct

—_— q " Deceleration point signal falling edge
| Po-12 f 1

1
1
L \ | \
Po-13 |\ f \
E._) \ / —1 Timet
! \
I
]

PO-12 J Origin signal rising edge (Upward)

NOT signal rising edge

(2 The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

During reverse acceleration or constant-speed reversal operation, the machine stops immediately upon
encountering the rising edge of the deceleration point (origin) signal. After complete motor cessation, the
motor advances a predetermined number of pulses (P9-19 and P9-20) at the speed set via P9-13
(return-to-origin low-speed setting), following the specified mechanical offset quantity and direction
(positive or negative), before final shutdown.
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(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:
Deceleration /Onginal point
Overtravel switch POT
Positive direct P pead i int si i
m ! Deceleration point signal falling edge
[T | Po-12 S :
| / Y
® rrrrr BT o [\ L
| | Trigger signal f '!\ g
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Motion trajectory (—: 1 : :‘.,‘_ ] T
: B ] 1) -P9-13 I"\.‘ .-"I‘ \ i Time t
Motor Z Signal ! : \ /
1! ! PO | LT Origin signal rising edge (Upward)
Reverse overiravel switch i

NOT signal rising edge

During reverse acceleration or reverse constant-speed operation, continue running after encountering the

rising edge of the origin signal, then stop immediately upon detecting the first Z signal.
@ The number of Z phases is P9-11.0=1, and the mechanical offsets (P9-19, P9-20) are non-zero:

During reverse acceleration or reverse constant-speed operation, continue running after encountering the
rising edge of the deceleration point (origin) signal, then immediately stop upon detecting the first Z-axis
signal. Once the motor has completely ceased rotation, it proceeds for a predetermined pulse duration at

the speed set via P9-13 (returning to the origin at low speed), based on the preset mechanical offset pulse

count and direction (positive or negative), before stopping completely.

(3) Origin Return Mode 2 — Forward zero return: The deceleration point and origin are defined by the
motor Z signal (P9-11.2=2).

In this mode, the number of motor Z-phase phases is not determined. To use this mode, connect POT and
NOT.

1) When the motor starts moving, the Z signal is either invalid or valid (signal terminal assigned by
P5-64:0 = invalid, 1 = valid), and the forward overshoot switch (POT) remains untriggered throughout

the entire process.

The servo motor first performs a high-speed forward search for the Z signal using the P9-12 setting
(return-to-origin high-speed speed). Upon detecting the rising edge of the Z signal, it decelerates and
reverses direction according to the P9-14 setting (return-to-origin acceleration-deceleration time), then
accelerates to the P9-13 setting (return-to-origin low-speed speed) before performing a reverse low-speed
search for the Z signal. The subsequent return-to-origin operation proceeds in two distinct scenarios:

(D The mechanical offset (P9-19, P9-20) is 0:
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During reverse acceleration or constant-speed reversal operation, the motor shall stop immediately upon

encountering the rising edge on the opposite side of the Z signal.
(2 The mechanical offset (P9-19, P9-20) is not equal to 0:

During reverse acceleration or reverse constant-speed operation, the motor stops immediately upon
encountering the rising edge on the opposite side of the Z signal. After complete motor cessation, the
motor advances a predetermined number of pulses (P9-19 and P9-20) at the speed set by P9-13
(return-to-origin low-speed speed), based on the preset mechanical offset quantity and direction (positive

or negative), before stopping definitively.

2) When the motor starts moving, the Z signal is either invalid or valid (signal terminal assigned by

P5-64:0 = invalid, 1 = valid), triggering the forward overshoot switch (POT, P5-22) during operation.

The servo motor first performs a high-speed forward search for the Z signal using the P9-12
(return-to-origin high-speed speed) setting value. Upon encountering the forward overshoot switch, the
driver decelerates and reverses direction based on the P9-14 (return-to-origin acceleration-deceleration
time), then continues its high-speed reverse search at the same P9-12 setting until reaching the rising edge
of the Z signal. Thereafter, it gradually decelerates and reverses back to the forward direction according
to the P9-14 setting, followed by a low-speed forward search for the opposite rising edge of the Z signal
using the P9-13 (return-to-origin low-speed speed). The subsequent return-to-origin operation proceeds
under two distinct scenarios:

(D The mechanical offset (P9-19, P9-20) is 0:

During forward acceleration or uniform forward motion, the machine stops immediately upon
encountering the rising edge of the Z signal on the opposite side.

Speed V )
POT Valid
Positive direct Overtravel switch POT
— | [ = Po-12
i 4 Z 5 | d
ignal rising edge
(@ rrrrcrrr @rrrrcro -,
i
i !
i
Positive direct d ’—?_) -
Motion trajectory [ i Trigger signal
Forward overtravel switch | ‘Fl— _—

Z Signal rising edge

(2 The mechanical offset (P9-19, P9-20) is not equal to 0:

During forward acceleration or constant-speed operation, the motor stops immediately upon encountering
the rising edge on the opposite side of the Z signal. After complete motor cessation, the motor advances a
predetermined number of pulses according to the set mechanical offset quantity and direction (positive or
negative), traveling at the P9-13 speed (low-speed return-to-origin speed) for a fixed distance before

stopping again.

(4) Origin Return Mode 3 — Reverse Zero Return: The deceleration point and origin are defined by the
motor's Z-axis signal (P9-11.2=3)

In this mode, the number of motor Z-phase phases is not determined. To use this mode, connect POT and
NOT.

1) When the motor starts moving, the Z signal is either invalid or valid (signal terminal assigned by
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P5-64:0 = invalid, 1 = valid), and the reverse overtravel switch (NOT) remains untriggered throughout

the entire process.

The servo motor first performs a high-speed reverse search of the Z signal using the P9-12 setting value
(return-to-origin high-speed speed). Upon detecting the rising edge of the Z signal, it decelerates in
reverse according to the P9-14 setting value (return-to-origin acceleration-deceleration time), then
accelerates to the P9-13 setting value (return-to-origin low-speed speed) for a forward low-speed search

of the Z signal. The subsequent return-to-origin operation proceeds under two distinct scenarios:
(D The mechanical offset (P9-19, P9-20) is 0:

During forward acceleration or uniform forward motion, the motor stops immediately upon encountering

the rising edge on the opposite side of the Z signal.

Overtravel switch POT
Paositive direct

" m i Z Signal rising edge
T ! Trigger signal

(O W o i

| Time t

Motion trajectory
Motor Z Signal

'—| Y12 [

2 | | —
Forward overtravel switch, : Z Signal rising edge

1

(@) The mechanical offset (P9-19, P9-20) is not equal to 0:

During forward acceleration or constant-speed operation, the motor stops immediately upon encountering
the rising edge on the opposite side of the Z signal. After complete motor cessation, the motor advances a
predetermined number of pulses (P9-19 and P9-20) at the speed set by P9-13 (return-to-origin low-speed

setting), following the specified mechanical offset quantity and direction (positive or negative), before

stopping definitively.

2) When the motor starts moving, the Z signal is either invalid or valid (signal terminal assigned by

P5-64:0 = invalid, 1 = valid); during this process, the reverse overtravel switch (NOT) is triggered.

The servo motor first performs a high-speed reverse search of the Z signal using the P9-12
(return-to-origin high-speed speed) setting value. Upon encountering the reverse overshoot switch, the
driver decelerates in reverse according to P9-14 and then resumes high-speed forward search using P9-12
until reaching the rising edge of the Z signal, gradually decelerating back in reverse (i.e., restoring the
reverse direction) based on the P9-14 (return-to-origin acceleration-deceleration time) setting value. The
servo motor then conducts a low-speed reverse search for the opposite rising edge of the Z signal using
P9-13 (return-to-origin low-speed speed). Subsequent return-to-origin actions proceed under two distinct

scenarios:
(D The mechanical offset (P9-19, P9-20) is 0:

During reverse acceleration or reverse constant-speed operation, the machine stops immediately upon

encountering the rising edge of the Z signal on the opposite side.
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@) The mechanical offset (P9-19, P9-20) is not equal to 0:

During reverse acceleration or reverse constant-speed operation, the motor stops immediately upon
encountering the rising edge on the opposite side of the Z signal. After complete motor cessation, the
motor advances a predetermined number of pulses (P9-19 and P9-20) at the speed set by P9-13
(return-to-origin low-speed speed), based on the preset mechanical offset quantity and direction (positive
or negative), before stopping definitively.

(5) Origin Return Mode 4 — Forward return to zero, with the deceleration point and origin served by the
forward overtravel switch POT (P5-22) (P9-11.2=4)

To use this mode, connect NOT and POT.
1) The forward travel switch (POT) is invalid when the motor starts moving.

The servo motor first performs a high-speed forward search for the forward limit switch using the P9-12
(return-to-origin high-speed speed) setting value. Upon detecting the rising edge of the forward limit
switch signal, it gradually decelerates and reverses direction according to the P9-14 (return-to-origin
acceleration/deceleration time) setting. Then, operating at the low-speed reverse speed specified by P9-13,
the servo motor searches for the falling edge of the forward limit switch signal. After identifying this

falling edge, the subsequent return-to-origin operation proceeds in one of four scenarios:
(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

Reverse the deceleration (i.e., return to forward direction), and use P9-13 (returning to the origin at low
speed) to detect the rising edge of the forward overshoot switch signal at low speed. During forward
acceleration or constant-speed operation, immediately stop the machine upon encountering the rising
edge of the forward overshoot switch signal.

Overtravel switch POT

Positive direct ] Speed V T POT rising edge
0 Po-12 |
'i @ . ' [IIIIIIIT0 OBk s
Motion trajectory L :. Po-13 ‘

2P

]

i po.q3 | Trigger signal : Time t

Forward overtravel switch A S 'pOT falling edge

(2 The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

Reverse deceleration (i.e., return to forward direction), and using P9-13 (returning to the origin at low
speed), perform a low-speed search for the rising edge of the forward travel switch signal. During
forward acceleration or constant-speed operation, immediately stop the motor upon encountering the
rising edge of the forward travel switch signal. After the motor has completely stopped, proceed with a
fixed number of pulses and in the predetermined direction (only negative direction, meaning movement
must occur between the origin switch and NOT) according to the set mechanical offset value.
Subsequently, the motor moves at the speed specified by P9-13 (returning to the origin at low speed) for a
predetermined distance before stopping.
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(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

Continue the low-speed reverse operation set at P9-13 (original low-speed speed), then stop immediately

upon encountering the rising edge of the first Z signal.

Positive direct Speed V ¢

— o o . POT signal falling edge
11 5 e R M- —

@} (e eeaso

1
Motion trajectory | : P9-13
P —
I |
Motor Z Signal B | .
: i po.13 | Trigger signal | Time t
Forward overtravel switch ' 1 :
onward oNerrave: SWG POT signal rising edge

@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

Continue the low-speed reverse operation set according to P9-13 (return to origin at low speed). Upon
encountering the rising edge of the first Z signal, stop the motor immediately. After the motor has
completely ceased, drive it forward for a predetermined number of pulses and in the specified direction
(either negative or positive, but the movement must occur between the origin switch and NOT) based on
the preset mechanical offset value. Finally, stop the motor again at the speed defined by P9-13 (return to
origin at low speed) for a fixed pulse duration.

2) The forward travel switch (POT) (P5-22) becomes effective when the motor starts moving.

The servo motor directly searches in reverse low speed using the-P9-13 setting value (return-to-origin
low-speed speed) for the falling edge of the forward travel switch signal (POT). Upon detecting this
falling edge, the subsequent return-to-origin action proceeds according to one of four predefined
scenarios:

(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

Reverse deceleration (i.e., return to forward motion): Use P9-13 (return to origin at low speed) to perform
a low-speed forward search for the POT rising edge. During forward acceleration or constant-speed

operation, immediately stop the machine upon encountering the POT rising edge.

Positive direct o o el " POT signal falling edge
_— ‘

Po-13 —

@ ff////ff(//(/fff/fiﬁ”'f/(f// 0 s
Motion trajectory C:—l . "\.,_\L , Time t

a

1 POT signal rising edge

I
Forward overtravel switch I

(2 The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:
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Reverse deceleration (i.e., return to forward motion): Using P9-13 (returning to the origin at low speed),
perform a low-speed forward search for the POT rising edge. During forward acceleration or
constant-speed forward operation, immediately stop the motor upon encountering the POT rising edge.
After the motor has completely ceased, proceed according to the preset number and direction of
mechanical offset pulses (only in negative direction, i.e., movement must occur between the origin switch
and NOT). The motor then travels a fixed distance at the speed set by P9-13 (returning to the origin at
low speed) via pulses P9-19 and P9-20 before stopping.

(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

Continue the low-speed reverse operation set at P9-13 (original low-speed speed), then stop immediately
upon encountering the rising edge of the first Z signal.

Overtravel switch POT

1 POT signal falling edge

Forward overtravel switch

Positive, direct Speed V 1
(O rrrrrrrrrrr Rrrro | oo
Motion trajectory :, : | Tt
Motor Z Signal ﬂ: 1; .=
|

@ The number of Z phases is P9-11.0=1, and the mechanical offsets (P9-19, P9-20) are non-zero:

Continue the low-speed reverse operation set according to P9-13 (return to origin at low speed). Upon
encountering the rising edge of the first Z signal, stop the motor immediately. After the motor has
completely ceased, execute a series of fixed pulses (P9-19 and P9-20) at the speed specified by P9-13
(return to origin at low speed), following the predetermined mechanical offset pulse count and direction
(which may be either negative or positive, but must move between the origin switch and NOT). Finally,
stop the motor.

(6) Origin Return Mode 5 — Reverse return to zero, with the deceleration point and origin served as the
NOT switch for reverse overtravel (P5-23) (P9-11.2=5)

To use this mode, connect POT and NOT.
1) The reverse overtravel switch (NOT) is invalid when the motor starts moving.

The servo motor first performs a high-speed reverse search for the reverse overtravel switch (NOT) using
the P9-12 setting (return-to-origin high-speed speed). Upon detecting the rising edge of NOT, it gradually
decelerates in reverse according to the P9-14 setting (return-to-origin acceleration-deceleration time).
Then, the servo motor conducts a low-speed forward search for the falling edge of NOT using the P9-13
setting (return-to-origin low-speed speed). After identifying the falling edge of NOT, the subsequent
return-to-origin operation proceeds under four distinct scenarios:

(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

Reverse decelerate (i.e., resume reverse motion), then perform a reverse low-speed search for the NOT

rising edge using-P9-13 (returning to the original low-speed state). During reverse acceleration or
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constant-speed reversal, immediately stop the machine upon encountering the NOT rising edge.

Overtravel switch POT

Pasitive direct Speed V
—

[T
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NOT signal falling edge
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1
|
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! /

—‘ -P9-12 h"\%’

ENOT signal rising edge

(2 The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

Reverse deceleration (i.e., reversal restoration): Using P9-13 (returning to the origin at low speed),
perform a reverse low-speed search for the rising edge of the reverse overtravel switch signal (NOT).
During reverse acceleration or constant-speed operation, immediately stop upon encountering the NOT
rising edge. After the motor has completely ceased rotation, proceed according to the preset number and
direction of mechanical offset pulses (only positive direction, meaning movement must occur between the
origin switch and POT). The motor then travels a fixed distance at the speed set by P9-13 (returning to
the origin at low speed) via pulses P9-19 and P9-20 before stopping.

(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

Continue operating at the low-speed forward speed set by P9-13, then stop immediately upon

encountering the rising edge of the first Z signal.

Speed V
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\ll
NOT signal falling edge
(@ rorrrrrre f/'/( TTTD  fggrsi
| : y ' | ZsSignal
T 1 1 /
Motion trajectory Q,—': ]
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1! I \ /
R il | switch po12 | /
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(@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

Continue the low-speed forward movement set by P9-13 (returning to the origin at low speed). Upon
encountering the rising edge of the first Z signal, stop immediately. After the motor has completely
ceased, operate it again at the speed specified by P9-13 (returning to the origin at low speed) for a
predetermined number of pulses and in the specified direction (positive or negative, but must move
between the origin switch and the POT). Finally, stop the motor.

2) The reverse overtravel switch (NOT) (P5-23) becomes effective when the motor starts moving.

The servo motor directly searches for the falling edge of the NOT signal (indicating reverse overtravel) at
low speed in the forward direction using the P9-13 setting value (low-speed return to origin). Upon

detecting this NOT signal falling edge, the subsequent return-to-origin action proceeds according to one
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of four predefined scenarios:
(D The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are 0:

Reverse deceleration (i.e., return to reverse mode): Use-P9-13 (return to origin low-speed speed) to
perform low-speed reverse scanning for the NOT rising edge. During reverse acceleration or

constant-speed reverse operation, immediately stop the machine upon detecting the NOT rising edge.

Overtravel switch POT SpeedV

Positive direct n

Il

1 NOT signal falling edge
_ [ O
5 ]

I Po-13

Motion trajectory !
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1
1
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1
1
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Reverse overtravel switch
1

P913 | Time t

Trigger signal NOT signal rising edge

(@) The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

Reverse deceleration (i.e., return to reverse mode): Using P9-13 (returning to the origin at low speed),
perform a low-speed reverse search for the NOT rising edge. During reverse acceleration or uniform
reverse motion, immediately stop the motor upon encountering the NOT rising edge. After the motor has
completely ceased, proceed with a predetermined number and direction of pulses (only positive direction,
meaning movement must occur between the origin switch and the POT) at the speed set by P9-13
(returning to the origin at low speed), covering a fixed pulse distance (P9-19, P9-20), after which the

motor stops.
(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

Continue the low-speed forward movement set at P9-13 (return to origin at low speed), then stop

immediately upon encountering the rising edge of the first Z signal.

Overtravel switch POT

m Speed V 1

F'osmve direct

IT
([(([ (E[{[/[[{[(({/((/{/{/f O NOTsignaif:allinged?e |
Motor Z Signal E i | —— Time t

1

Reverse overtravel switch

(@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

Continue the low-speed forward movement set by P9-13 (returning to the origin at low speed). Upon
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encountering the rising edge of the first Z signal, stop immediately. After the motor has completely
ceased, operate it again at the speed specified by P9-13 (returning to the origin at low speed) for a
predetermined number of pulses and in the specified direction (positive or negative, but must move
between the origin switch and the POT). Finally, stop the motor.

(7) Origin Return Mode 6 — Forward return to zero, where the deceleration point and origin correspond to

the forward mechanical limit position (P9-11.2=6)

With this mode, there is no need to connect the POT, NOT, or origin switches.

The servo motor first operates forward at low speed using the P9-13 setting (low-speed return to origin).
Upon reaching the mechanical limit position, if the absolute torque value reaches the upper limit of P9-17
(stop-type return-to-origin torque threshold) while the absolute speed value remains below the P9-16
setting (stop-type return-to-origin speed threshold), and this condition persists for the duration specified
by P9-18 (stop-type return-to-origin time threshold), the system determines that the mechanical limit
position has been reached. The subsequent return-to-origin action proceeds according to one of four

scenarios:

(D If the number of Z-phase positions (P9-11.0) is 0 and the mechanical offset values (P9-19, P9-20) are
both 0: stop the machine immediately.

Positive direct Speed V
_

WWWW! Deceleration point signal rising edge
P9-13 : i

Mation trajectory
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Time t

1 i :
2 ]7 Trigger signal
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(2) The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

The servo motor stops immediately. After complete cessation, it moves backward for a predetermined
number of pulses (P9-19 and P9-20) at the speed set by-P9-13 (low-speed return to origin), then stops
completely.

Posilive direct Speed V
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(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:
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Perform low-speed reverse operation set to-P9-13 (low-speed return to origin), then stop immediately

upon encountering the rising edge of the first Z signal.

Positive direct
SpeedV ¢
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@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

Perform low-speed reverse operation at the setting of-P9-13 (return-to-origin low-speed speed). Upon
encountering the rising edge of the first Z signal, stop immediately. After complete cessation, the motor
will execute a fixed number of pulses at the speed specified by-P9-13 (return-to-origin low-speed speed),

either in forward or reverse direction (within the mechanical limit range), before stopping completely.

(8) Origin Return Mode 7 — Reverse Zero Return: The deceleration point and origin correspond to the

reverse mechanical limit positions (P9-11.2=7)

With this mode, there is no need to connect the POT, NOT, or origin switches.

The servo motor first operates in reverse at low speed using the set value-P9-13 (low-speed return to
origin). Upon reaching the mechanical limit position, if the absolute torque value reaches P9-17
(stop-type return-to-origin torque threshold) and the absolute speed value remains below P9-16 (stop-type
return-to-origin speed threshold), this condition persists for the duration specified by P9-18 (stop-type
return-to-origin time threshold), indicating arrival at the mechanical limit position. The subsequent

return-to-origin action proceeds according to four distinct scenarios:

(D If the number of Z-phase positions (P9-11.0) is 0 and the mechanical offset values (P9-19, P9-20) are
both 0: stop the machine immediately.

Positive direct

— Speed V

(ﬁfnﬁrff{‘”f :l i ﬂi J ! l QJ] Po-13 i el Origin signal falling edge
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@) The number of Z phases (P9-11.0) is 0, and the mechanical offsets (P9-19, P9-20) are non-zero:

The servo motor stops immediately. After complete cessation, it advances forward at the speed set via
P9-13 (low-speed return to origin) for a predetermined number of pulses (P9-19, P9-20) based on the
preset mechanical offset value, then stops.
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(3 The number of Z phases (P9-11.0) is 1, and the mechanical offset values (P9-19, P9-20) are 0:

Operate forward at low speed using the P9-13 setting (returning to the origin at low speed), then stop

immediately upon encountering the rising edge of the first Z signal.
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@ The number of Z phases (P9-11.0) is 1, and the mechanical offsets (P9-19, P9-20) are non-zero:

The motor operates forward at low speed set by P9-13 (return-to-origin low-speed speed). Upon
encountering the rising edge of the first Z-axis signal, it stops immediately. After complete cessation, the
motor advances through a predetermined number of pulses (P9-19 and P9-20) at the speed specified by
P9-13 (return-to-origin low-speed speed), either in forward or reverse direction (within the mechanical
limit range), before stopping completely.
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For return-to-origin modes 6 and 7, once these modes are triggered, the
maximum torque during the return-to-origin process is equal to 1.1 times the set
value of P9-17 (the touch-stop return-to-origin torque threshold). If both internal
forward/reverse torque limits P3-28 and P3-29 are lower than this 1.1-fold set
value, the actual torque limit shall be determined by the minimum of P3-28,
P3-29, or the set value of P9-17. Similarly, if external forward/reverse torque
limits P3-30 and P3-31 are enabled, the effective torque limit will be the smallest
value among the internal torque limit, the external torque limit, and 1.1 times the
set value of P9-17.

The torque limit P9-17 (touch-stop origin-recovery torque threshold), set at 1.1
times its value, only becomes effective when both of these origin-recovery modes
are activated. If only origin-recovery is enabled and the origin-recovery mode
P9-11.2 equals 6 or 7, but the origin-recovery does not occur, the torque limit
P9-17 (touch-stop origin-recovery torque threshold), set at 1.1 times its value,

remains inactive.

8.1.2 Position control (external pulse position command)

The DS5C2 series supports this feature only in the 15-32 kW power range.

parameter

Essentials

Reference
Chapter

P0-01 Control Method Selection

Set to 6: External Pulse Mode

Pulse Position

Pattern
8.1.2.3
Set pulse shape Selection of
P0-10 Pulse Instruction Pattern (1): i\};\’/CCW Pulse
2: P+D Instruction
Patterns
PO-11 Set the number of pulses per
motor revolution *1 The number of command pulses required
P0-12 Sets the number of pulses per | for the motor to complete one full rotation is
motor revolution * 10000 set.
P0-13 Electronic gear ratio Both P0-11/P0-12 are wvalid at 00:00; | g 111

(molecule)

P0-14 Electronic gear ratio
(denominator)

P0-92 ~ P0-93:32-bit electronic gear
ratio molecule

P0-94 ~ P0-95:32-bit electronic gear
ratio calculator

P0-13/P0-14 take effect thereafter.

PO-11 to PO-14 are all zero; P0-92 to P0-95
are valid.

32-bit gear ratio numerator: P0-92*1 +
P0-93*10000

32-bit gear ratio: P0-94*1 + P0-95 *10000

Electronic Gear

Ratio

P0-09 Pulse Instruction Settings

Each device can set the direction of the
low-speed pulse command and the filtering
time for the low-speed pulse.

8.1.2.5
Selection of the
positive
direction for

pulse
commands
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8.1.2.1

8.1.2.2

8.1.2.3

External Pulse Position Pattern
Parameter | Set value Meaning Revise Take effect
Use external pulse sequence commands for . .
P0-01 6 . servo OFF | immediately
position control

Pulse Input Specifications

) . Maximum input voltage
Pulse Specification . . Forward current
frequency specification
Open-circuit
Low-speed . 200Kpps 24V <25mA
) collector signal
ulse
P differential wave 500Kpps 3.3~5V <25mA

Selection of Pulse Instruction Patterns

devices:

® Dual pulses (CW + CCW);
® Phase A and Phase B orthogonal pulses, 4-fold frequency;
® Pulse + direction (positive logic or negative logic).

8.1.24

Set the pulse waveform received by the servo driver according to the host computer or other pulse output

Parameter | Meaning Setting Meaning Revise Take effect
0 CW. CCW pattern
PO-10 Pulse
- servo
Instruction AB phase (not supported by the immediately
n.Xxxo 1 . OFF
Format external jog speed mode)
2 Pulse + Direction (Default)
P0O-10 Effective 0 Valid falling edge (default)
n.XXO0X edge of Servo . )
o immediately
the pulse 1 Valid rising edge OFF
signal
The logical form of the instruction pulse
P0-10.0 Corotation Reversal
ccw | OFF cew |
0: CW/CCW

CW

CW

OFF

.
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8.1.2.5

90°
90° -
T L
: Aphase _ | |
1 AB A phase .
B phase
B phase J ‘ ’7
Pulse f f Pulse- 1
2: P+D o
Direction J ON Direction —‘ OFF
Selection of the positive direction for pulse commands
. Factory . . Take
Parameter Meaning : Unit Set range Revise
settings effect
P0-09.0 Pulse command Power on
. o 0 - 0/1 servo OFF )
n.Xxxo positive direction again

P0-09.0 alters the counting direction of the servo's internal counter, which determines the motor's

rotation direction. Therefore, when operating in external pulse position mode, this parameter can be

adjusted if the motor's actual rotation direction differs from the intended one.

. Factory . . Take
Parameter Meaning ) Unit Set range Revise
settings effect
P0-09.2 Pulse command Power on
. . 2 4.167ns 0~4 servo OFF .
Nn.XOXX filtering time again

Pulse filtering time enhances the anti-interference capability of low-speed pulses (within 200 kHz).
P0-09.2 = 0: Turn off the noise filter;
P0-09.2 = 1~4: Enable the noise filter to remove pulses with a pulse width less than 30 x 4*(n—1) ns.
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8.1.3.1

8.1.3 Position Control (Internal Position Command)

Parameter

Essentials

Reference chapter

P0-01 Control Method Selection

Set to 5: Internal Position
Mode

8.1.3.1 Internal Position Pattern

P4-03 Internal Position Given
Pattern

P4-04 Number of valid segments
P4-10~P4-254: Internal position
parameter settings for paragraphs 1
to 35

The control method for the
internal positioning mode is
specified, including
step-changing mode,
positioning mode, and
adjustment time.
Configuration of pulse
displacement, velocity,
acceleration/deceleration
time, and other parameters

for each section position

8.1.3.3 Parameter settings for

paragraphs 1 to 35

P5-35 Step-change signal/ GHGSTP
P5-32 Pause current segment
signal/INHIBIT

P5-31 Skip current section number /
Z-CLAMP

Common terminal function

assignments

8.1.3.4 Step-change Signal

/CHGSTP
8.1.1.4 Instruction Pulse

Inhibition (/INHIBIT)
8.1.3.5 Skip the current segment
signal (/ZCLAMP)

The number of Z-phase signals
after the P4-00 leaves the limit
switch

P4-01 Speed of collision with the
proximity switch

P4-02 Speed of departure from the
proximity switch

P5-28: Forward rotation side search
for reference origin in position
mode / SPD-A

P5-29: Find the reference origin on
the reverse side in position mode /
SPD-B

Internal position return-to
origin point setting

parameter

8.1.1.8 Reference Origin

Internal Location Pattern

Set

value

Parameter

Meaning

Revise Take effect

P0-01 5

Perform position control using preset values from the

servo unit's internal registers.

servo bb | immediately
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Internal Location Mode Settings

. . Factory Applicable )
Parameter | Parameter function Unit ] Revise Take effect
settings mode
Internal Location . .
] — n.0000 5 servo bb | immediately
Mode Settings
. Functional Factory
Parameter setting . . Set range
meaning settings
n.OXXX insignificance

Waitin

P4-03 Nn.XOXX & 0 0~1
Mode

Step

n.XX0OxX Change 0 0~6
Mode
ioni

Nn.XXX0O POSTHONING 0 0~1
mode

1) Wait Mode
N.XOXX Meaning
0 Waiting for the positioning to complete
1 Do not wait for positioning to complete

Note: The wait mode determines whether the driver waits for the motor to complete its positioning

after issuing a position command when the internal position is specified. This mode applies in all

step-changing modes.

Waiting mode = 0, Adjustment time = 0 ms

Waiting mode = 0, adjustment time> 0 ms

P
A
1
1
|
P5-00 |
Pulse L B S i
deviation i !
i i
[ :
| !
—>| !4— tl i t
/COIN ' |
Signal status ON OFF

After sending a position command, the driver
waits for the motor to complete positioning
before immediately initiating the next position
command. In the diagram, tl represents the
the
completion of pulse transmission and the output

positioning time—the interval between

of the positioning completion signal.

P
A
I
|
|
P5-00 |
Pulse A ! i
deViationT ! i ! :
T
| 1l !
| Il !
: L L
il ! i i t
/COIN 12 i I
Signal status ~ ON | OFF | | ’7

After issuing a position command, the driver waits
for the motor to complete positioning before
initiating the next position command after the
"adjustment time." In the diagram, tl1 denotes the
positioning time and t2 denotes the adjustment
time; in this

example, these correspond to

parameter P4-16.

Waiting mode = 1, Adjustment time = 0 ms

Waiting mode = 1, adjustment time> 0 ms
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!

t

After the driver sends a position command, it
immediately proceeds to the next command
without waiting for the motor's positioning to

2 t
After issuing a position command, the driver does

not wait for the motor to complete positioning but
proceeds to issue the next position command only

complete. after the "adjustment time." In the figure, t2
represents the adjustment time, which corresponds
to parameter P4-16 in this example.
2) Step Change Mode
n.Xx0x Define
In the figure, t1 = P4-16 and t2 = P4-23.
1. If the CHGSTP signal remains ON, the servo
unit will continuously cycle through the preset
position segments.
2. If the /CHGSTP signal is set to OFF during the
0 CHGSTP ON execution of a specific segment, the servo will
Step Signal status —OFF | proceed to complete that segment without
switching b initiating the next one.
occurs 3. In this mode, the step-change signal/CHGSTP
when the is triggered by a high level.
signal ON 4. During operation, the servo enable function is
is active, deactivated, causing the motor to shut down
allowing ] according to the servo OFF shutdown procedure.
for cyclic ‘! ¢ ‘! Upon completion of shutdown, the positioning
operation. operation is deemed invalid.
5. After each segment operation is completed, the
positioning completion and positioning approach
signals remain valid.
6. In this mode, the adjustment time for each
section is valid.
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n.xxox

Define

1
The signal
transitions
on the
rising
edge,
executed in
single

steps;

/CHGSTP

Signal status

Taking the two segments as an example, in the
figure t1 = P4-16.

1. As shown in the figure, under this
step-switching mode, the preset adjustment time
is ineffective; once the previous sequence of
position commands has been executed, the
system immediately proceeds to the next
command upon receiving a new step-switching
signal.

2. In this mode, the step-change signal/CHGSTP
is triggered by its rising edge.

3. After each segment operation is completed, the
positioning completion and positioning approach
signals remain valid.

4. During operation, the servo enable function is
deactivated, causing the motor to shut down
according to the servo OFF shutdown procedure.
Upon completion of shutdown, the positioning
operation is deemed invalid.

5. Adjustments made in this mode are invalid.

2
The signal

rising edge

/CHGSTP ON
Signal status _OFF !_l I

Set two binary examples; in the figure, t1 =
P4-16.

1. The /CHGSTP signal before a cycle is
completed will not be counted, as shown in the
second /CHGSTP signal in the figure.

2. In this mode, the step-change signal/CHGSTP
is triggered by its rising edge.

initiates 3. After each segment operation is completed, the
execution positioning completion and positioning approach
of all tasks signals remain valid.
sequentiall 4. During operation, the servo enable function is
y without A deactivated, causing the motor to shut down
iteration. according to the servo OFF shutdown procedure.
Upon completion of shutdown, the positioning
operation is deemed invalid.
5. Adjustments made under this mode are
effective.
Jeuaste h In the figure, t1 = P4-16.
) P 1. The rising edge of /CHGSTP triggers the first
4 3 ' segment, while the falling edge triggers the
/CHGSTP I 1: ,,,,, second segment. For the complete execution of
bilateral | | | the first segment, the /CHGSTP signal remains
trigger ' ON until the end of the first segment.

2. Only in this mode, the number of valid
segments for P4-04 is invalid.
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Nn.XXOX Define
3. After each segment operation is completed, the
positioning completion and positioning approach
signals remain valid.
4. During operation, the servo enable function is
deactivated, causing the motor to shut down
according to the servo OFF shutdown procedure.
Upon completion of shutdown, the positioning
operation is deemed invalid.
5. Adjustments made in this mode are invalid.
6. Before using this step-switching mode, the
P5-35 terminals must be properly assigned,;
step-switching terminals should not be assigned
during operation of this mode.
/PREFC /PREFB /PREFA Segment number
0 0 0 not have
5 0 0 ) 1 (first  paragraph
/PREFA position)
(P5-57). 0 ! 0 2  (position of the
second paragraph)
/PREFB 3 (position of the third
1 0 0
(P5-58), paragraph)
/PREFC |1. After each segment operation is completed, the positioning completion and positioning
(P5-59): | approach signals remain valid.
Terminal |2. During operation, the servo enable function is deactivated, causing the motor to shut
selection |down according to the servo OFF shutdown procedure. Upon completion of shutdown, the
section | positioning operation is deemed invalid.
numbers, |3. Adjustments made under this mode are effective.
optional |4, The CHGSTP step-change signal is invalid only in this mode.
from 5. The section number selection terminal can either trigger step switching at the edge or

section 1 to

section 3

remain in the ON state. This mode supports continuous repeated triggering of a specific
section. If the terminal remains ON, the motor will stop upon receiving an overtravel
signal; in this case, the terminal must be switched to the OFF state. Otherwise, the motor
will continue executing the position section even after the overtravel signal is canceled.

6
/PREFA

(P5-57).
/PREFB
(P5-58).
/PREFC
(P5-59).

/P PREFD
(P5-60)

/PREFD | /PREFC | /PREFB | /PREFA Segment number
0 0 0 0 1 (ﬁr?t paragraph
position)
2 (position of the
0 0 0 1
second paragraph)
3 (position of the third
0 0 1 0
paragraph)
4 (position of the
0 0 1 1
fourth paragraph)
5 (position of the fifth
0 1 0 0
paragraph)
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Nn.XXOX Define
terminal 0 ) 0 ) 6 (position of the
selection sixth paragraph)
section 0 : : 0 7 (position of the
number, seventh paragraph)
optional 0 . . : 8 (position of the
from eighth paragraph)
section 1 to 9 (position of the
1 0 0 0 .
16 ninth paragraph)
10 (position of the
1 0 0 1
tenth paragraph)
11 (Location of
1 0 1 0
Paragraph 11)
12 (position of the
1 0 1 1
twelfth paragraph)
13 (position of the
1 1 0 0 i
thirteenth paragraph)
: 1 0 ! 14 (position of
paragraph 14)
’ ) ) 0 15 (position of
paragraph 15)
: 1 1 ! 16 (position of
paragraph 16)

Note: The rising edge of the P5-35 step-change signal triggers each position segment
(the rising edge is invalid during operation).

1. During operation, the servo enable function is deactivated, causing the motor to shut
down according to the servo-off shutdown procedure. Upon completion of shutdown, the
positioning command becomes invalid.

2. Adjustments made in this mode are invalid.

3. After each segment operation is completed, the positioning completion and positioning
approach signals remain valid.

4. After selecting the segment number, the position segment must be activated only when
the rising edge of the P5-35/CHGSTP step-change signal is triggered; triggering during
segment operation is invalid.

5. The terminal logic for section number selection is level-sensitive: high input levels are

valid, while low input levels are invalid.

Use the following input signals to switch between internal positions 1-3/1-16.

Leave
. the Applicable .
Parameter Signal name Set range Revise | Take effect
factory Mode
Setting
Internal Position The parameter range is
First Segment 0000-0014, allocated | atany | . )
P5-57 o n.0000 5 ) ) immediately
Position to other input time
Selection/PREFA interfaces via
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parameters P5-57.
. The parameter range is
Internal Position
00000014, allocated
Second Segment .
P5-58 . n.0000 5 to other input
Position . .
) interfaces via
Selection/PREFB
parameter P5-58.
. The parameter range is
Internal Position
. 0000-0014, allocated
Third Segment )
P5-59 o n.0000 5 to other input
Position . .
. interfaces via
Selection/PREFC
parameters P5-59.
. The parameter range is
Internal Position
. 0000-0014,
Section 4 _
P5-60 . n.0000 5 configured via
Position
. parameters P5-60 to
Selection/PREFD ] ]
other input interfaces.
3) Positioning Mode
n.XXxX0 Meaning
0 relative localization
1 Absolute Positioning
) . 1: Absolute positioning (using the "reference origin" as
0: Relative Positioning . L
the zero point for absolute positioning)
D
p !
_______________________ Second [
paragraph Second paragraph
The first
paragraph The firgt paragraph
t t—
8.1.3.3 Parameter settings for paragraphs 1 to 35
. Factory ) ) Take
Parameter Meaning . Unit Set range Revise
settings effect
Pulse count -9999 ~ Edit immed
P4-10+ (n-1)*7 . 0 1 Pulse ) )
(low bit) 9999 anytime iately
Pulse count 10,000 -32768 ~ Edit immed
P4-11+ (n-1)*7 ) . 0 ) )
(high bit) pulses 39767 anytime iately

207




DS5C2 Series Servo Driver User Manual Table of Contents

. Factory ) ) Take
Parameter Meaning . Unit Set range Revise
settings effect
Edit immed
P4-12+ (n-1)*7 speed 0 0.1rpm 0~ 65535 . .
anytime iately
Trapezoidal Edit )
. . immed
P4-13+ (n-1)*7 acceleration 0 ms 0~ 65535 anytime i
. iately
time
Trapezoidal Edit )
. . immed
P4-14+ (n-1)*7 deceleration 0 ms 0~ 65535 anytime .
. iately
time
retention
P4-15+ (n-1)*7 -
parameter
. ) Edit immed
P4-16+ (n-1)*7 | adjust the time 0 ms 0~ 65535 ) )
anytime iately

Explanation :

1) Set the pulse count = (high-order bit pulse count) x 10000 + (low-order bit pulse count);

2) In the formula P4-10+ (n-1)*7, n represents the segment number of the internal position, ranging
from 1 to 35; parameters for segments 1-12 can be configured via the panel, while parameters for
segments 13—35 must be written through communication (RS232 or RS485).

3) In relative positioning mode, if the pulse high level is set to 9999 and the pulse low level is set to
9999, or the pulse high level is set t0-9999 and the pulse low level is set t0-9999, and P4-03.2 = 1
(indicating no waiting for positioning completion), the system enters infinite pulse mode. Otherwise,
the number of pulses emitted is limited.

4) If the speed of any section is set to zero, the system will skip that section during execution and
proceed to the next section.

5) In relative positioning mode, if the speed setting for a segment is non-zero but the pulse count is
zero, the motor in that segment will not operate during execution. However, its designated waiting
mode remains active—meaning it must wait until the adjustment period concludes before proceeding to
the next segment.

6) In absolute positioning mode, if the speed setting for a specific section is non-zero but the pulse
count is set to zero, the motor will return to the reference origin at the preset speed when executing that
section.

7) In absolute positioning mode, if the speed settings for two consecutive segments are both non-zero
and the pulse count settings are identical, the motor in the latter segment will not operate, but the
corresponding waiting mode remains active.

8) In absolute positioning mode, the number of motor rotations is finite and cannot be unlimited.

9) Currently, the position segments in the internal positioning mode support only two velocity types:
step velocity and ramp velocity, with no other velocity forms available. When the trapezoidal
acceleration time and deceleration time are set to 0, the system operates in step velocity mode; when
these times exceed 0, it operates in ramp velocity mode.

10) The trapezoidal acceleration time and trapezoidal deceleration time refer to the duration required to
reach the rated speed from zero.

11) If the rotational speed in a specified parameter segment is set to 0, the position instruction for that
segment will be ignored under step-change modes 0/1/2. Under step-change modes 4/5/6, the motor

remains stationary when the position in that segment triggers a step change.
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Parameter

Meaning

Factory
settings

Unit

Set range

Revise

Take
effect

12) The position commands for setting the pulse high and pulse low levels in the internal position
segment parameters remain influenced by the electronic gear ratio. The actual number of motor
rotations is determined by combining the configured pulse commands with the electronic gear ratio.

13) In absolute positioning mode, the starting position for each step change is determined based on the
initial position when the step change is first triggered. In relative positioning mode, the starting

position for each step change is determined based on the position at the end of the previous step

change.

14) In relative positioning mode, an unlimited number of pulse position segments can be set at position

35. However, when reaching this segment, the motor will continue operating unless a trigger is issued

to skip the current segment.

The internal configuration consists of 35 sections. If process requirements necessitate switching between

operating sections 1-10 and section 5, this can be configured through the valid section count setting. For

example, if parameters are set for all sections 1-10, the valid section count for P4—04 is set to 5, meaning

sections 1-5 are valid; if set to 10, sections 1-10 are valid.

. Factory . .
Parameter Meaning ) Unit Set range Revise Take effect
settings
Number of valid . .
P4-04 ) 0 - 0~35 servo bb | immediately
entries

P4-08 sets the starting run segment number after the first round; only the step-switching mode P4-03.1
has valid settings of 0 or 1. The following Explanations the configuration: valid settings are available for

segments No.1 through No.8.

. Factory . .
Parameter Meaning " Unit Set range Revise Take effect
settings
Internal location pattern
P4-08 ) P 1 - 0~35 servo bb | immediately
starting segment number
Step
Parameter .
change Set up . Specific phenomenon
settin;
mode &
Start — First Second Third Fourth
P4-08=0 or | P4-08=8 poston porition poiton posien
P4-08>P4-04 P4-04=4 A
P4-03.1=0
Start — First Second Third Fourth
_ — Star segment > seg{qent > segment > segment
1§P4-08§P4-04 P4 08 2 position position position position —‘
P4-04=4 A
P4'08:0 or P4—08:8 First Second Third Fourth -
P4_03 . 1:1 Start —» segment . segment —— segment —> segment —> Finish
P4_08>P4_04 P4_04:4 nosition nosition nosition nosition
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8.1.34

8.1.3.5

Step
Parameter .
change Set up . Specific phenomenon
setting
mode
First Second Third Fourth
Start —» segment —> segment —> segment —> segment |
position position position position
- - P4-08=2
—tmue=taT _ First Second Third Fourth
1<P4-08<P4-04 PA-04=4
- Start —»- segment —> segment — segment — > segment ]
position position position position

When using the skip current segment function, the SI terminal assigned to P5-31 must be triggered by the

rising edge.

Step change signal (/CHGSTP)

Parameter Signal name Setting Meaning Modification scope
Default: no terminal input Parameter range: 00000014
assigned. The parameter P5-35 is

Step change Refer to 8.1.3.2 for the assigned to the input
P5-35 . n.0000 . .
signal/CHGSTP application of step-change interface. When set to 0001,
signals in the step-change it indicates that the signal is
mode table. input from terminal SI1.

Skip the current segment signal (/ZCLAMP)

Parameter Signal name Setting Meaning Modification scope
The parameter range is 0000-0014,
. allocated to the input interface via
Skip current Default unallocated
P5-31 ] n.0000 ) ) parameters P5-31. When set to
section/Z-CLAMP terminal input o . .

0001, it indicates signal input from

terminal SI1.

Under different step-switching modes, skipping the current segment produces different effects, as shown

below:
Step change
. = Skip the current .
mode . Action
section
P4-03 n.xxox
0 Cancel the current section and proceed to the next one
immediately.
1 Cancel the current segment; execute the next segment when the
step change signal is activated.
/Z-CLAMP poanee e :
5 Cancel the current section and proceed to the next one
immediately.
4 Cancel the current segment; the next segment is executed upon
the falling edge of the /CHGSTP step change signal.
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8.1.3.6

Step change .
Skip the current .
mode . Action
section
P4-03 n.xxox
5 Cancel the current paragraph. Select another paragraph and
apply the corresponding paragraph settings.
6 Current segment canceled; the /CHGSTP step signal's rising

edge executes the selected position segment.

Exercise Start Signal (/MRUN)

. Factory . .
Parameter | Signal name . Meaning Revise
settings

Default: no terminal output
assigned.
This function is only valid in The parameter range is
the internal position mode, 0000-0014, allocated to the

Exercise similar to the positioning output interface via

P5-50 n.0000 L )
Start/MRUN completion signal in the parameters P5—-50. When set

external pulse mode; there is
an output when the motor is
running and none when it

stops.

to 0001, it indicates signal

output from terminal SO1.
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8.2

8.2.1.1

8.2.1.2

Control

8.2.1 General Control for Speed Mode

Soft Start
Paramet . Factory ) ) Take
Meaning . Unit Set range Revise
er settings effect
Soft start acceleration immedia
P3-09 . 200 ms 0~ 65535 servo bb
time tely
Soft-start deceleration immedia
P3-10 . 200 ms 0~ 65535 servo bb
time tely

The soft start acceleration/deceleration time applies to modes 3/4/7; smooth speed control is achievable
when entering a step-speed command or selecting an internally set speed.
P3-09: Time from the stop state to reaching the rated speed;

P3-10: Time from operating at rated speed to stopping.
Rated speed

Target speed\ ///

|
|
|
|
|
1
|
|
|
|
|
4

Actual accelerLtion tim%

Actual dtceleration time

P3-09 ! ! P3-10

Zero Clamping Function (/ZCLAMP)

1) Functional Overview

This upper-level device utilizes a "speed command" input and is designed for systems without a "position
loop" configuration. It should be activated even when the speed command is non-zero, specifically for
stopping the motor while the servo is in a locked state.

When the "Zero Clamping" function is set to "ON", the motor is temporarily positioned at an internal
configuration point, where it undergoes clamping within =1 pulses. Even when rotated by external force,
the motor returns to the zero-clamped position.

When using zero clamping, the current speed must be below the zero clamping speed for the function to
activate, securing the motor shaft in place. Upon enabling the zero clamping function, the motor switches
from speed mode to position mode. In this state, rotating the motor shaft and then releasing it will return it
to its original position, whereas rotating the shaft in speed mode will not restore it to its original position
due to the absence of position feedback.

2) Input Signal Setting
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Parameter Signal name Setting Meaning Modification scope
n.0000 Default: No output | The parameter range is
P5.31 Zero (default) | terminals assigned | 0001-0014, which can be
Clamping/ZCLAMP 0002 Input signal via SI2 | assigned to other input
- terminal terminals via parameter P5-31.

3) Relevant parameter settings
. Factory . .
Parameter Meaning . Unit Set range Revise Take effect
settings
P3-13 Zero clamping speed 10 rpm 0~300 servo bb | immediately
P3-12 Zero Clamping Mode 0 - 0~3 servo bb | immediately
P3-12 settings Content

and locks the position servo.

When the ZCLAMP input signal is ON, the forced speed command is set to 0. Once

the actual speed drops below P3-13, the system switches to position mode control

When the ZCLAMP input signal is ON, the speed command is forcibly set to 0.

When the ZCLAMP input signal is set to ON and the feedback speed falls below
P3-13, the system switches to position mode control and locks the position servo.
Note: Once the zero-clamping mode is activated, the P3-13 motor will not operate

even at specified speeds. The motor reverts to normal operation only when the
ZCLAMP input signal is set to OFF.

When the ZCLAMP input signal is ON and the set speed falls below P3-13, the
system switches to position mode control and locks the motor at that position. If the
set speed exceeds P3-13, the motor resumes operation.

8.2.1.3

Speed arrival signal (/V-RDY)

® Relevant parameter

) Factory | Applicable ) .
Parameter Signal name ) Meaning Revise | Take effect
settings mode
Speed
. . atany | . .
P5-51 Speed arrival/V-RDY n.0000 3.4, 7 Detection ; immediately
ime
Signal
. Factory . .
Parameter Meaning ) Unit Set range Revise | Take effect
settings
Detection speed atany | . )
P5-05 1000 rpm 0~ 10000 ) immediately
reached time

1) Speed reaches the signal output condition
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When the actual motor speed exceeds the detection speed specified in P5-05, the output speed reaches the

signal (/V-RDY).

Speed n N
(rpm)
A
y P5-05
/V-RDY OFF OFF
8.2.14 Speed Command Filter
® relevant parameter
. Factory ) .
Parameter Meaning ) Unit Set range Revise Take effect
settings
Speed command filter . .
P1-23 . 0 0.Ims | 0~65535 servo bb | immediately
time constant
P3-09 acceleration time 200 Ims 0~ 65535 servo bb | immediately
P3-10 deceleration time 200 Ims 0~ 65535 servo bb | immediately
Sliding average filter . .
P3-11 ) 0 0.Ims | 0~65535 servo bb | immediately
time constant

First, set P3-09 and P3-10. Plan the acceleration and deceleration times for the speed command.

4 Speed
Target |
speed !
-
Tacc

Time

-

Specifically, the acceleration time Tacc = (target speed / rated speed) x P3-09 [ms], and the deceleration

time Tdec = (target speed / rated speed) x P3-10 [ms].

Set an appropriate moving average filter time constant P3-11 (S-type acceleration/deacceleration time

constant). Ts =P3-11 x 0.1 [ms].
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4 Speed S .
Before filtering
Target | ‘ ‘ After filtering
speed } i
Pe—— | e
Tacc Ts | Tdec Ts Time

<0.5*Tacc and Ts <0.5*Tdec. Otherwise, an excessively large sliding average filter time
will result in increased deceleration times, violating the settings outlined in P3-09 and
P3-10.

m The sliding average filter time constant must meet the specified requirements: Ts

When P3-09 and P3-10 are set to 0, setting the moving average filtering time converts the speed
command into a trapezoidal acceleration/deceleration command. Setting P1-23 (speed command filtering

time constant) and P1-24 (first-order low-pass filter time constant) produces the following effect:

4 Speed _
P Before filtering
Target | ‘ ‘ After filtering
speed } i
Pe—— | e
Tacc Ts | Tdec Ts Time
4 Speed _
P Before filtering
Target | ‘ ‘ After filtering
speed } i
pa— | e
Tacc Ts | Tdec Ts Time

When acceleration and deceleration are applied, the first-order low-pass filter increases the
lag of the speed command.
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8.2.2 Speed control (internal speed setting)

Parameter Essentials Reference chapter
P0-01 Control Method Selection Set to 3: Internal speed control 8.2.2.1 Internal Speed
mode Mode
P3-05 Internal Set Speed 1
Internal three-speed speed value 8.2.2.1 Internal Speed
P3-06 Internal Set Speed 2 ) )
setting, unit: rpm Mode
P3-07 Internal Set Speed 3
P5-28 Internal Speed
) fitetnat spee The combination of terminals
Selection/SPD-A ) ) 8.2.2.1 Internal Speed
determines the corresponding
P5-29 Internal Speed Mode

) section speed.
Selection/SPD-B

Switch direction; the default is

n.0000.
P5-27 Internal Speed Direction . . . 8.2.2.1 Internal Speed
) By applying a commutation signal
Selection/SPD-D ] Mode
through terminal SI2, P5-27 can be
set to n.0002.
P3-09 Soft-start acceleration time Set acceleration and deceleration
. ] ) 8.2.1.1 Soft Start
P3-10 Soft-start deceleration time times in ms
8.2.2.1 Internal Speed Mode
Paramet . . Take
Set value Meaning Revise
er effect
Speed Control: Internal speed selection immedi
P0-01 3 servo bb el
ately

Function Overview: The internal speed selection feature allows users to pre-set three motor speeds via
user parameters within the servo unit and select the desired speed using external input signals for
precise speed control operation. This eliminates the need for external speed generators or pulse

generators.

Service Unit

/SPD-D _©
contact /SPD-A |

/SPD-B servo motor
Speed
SPEED1
SPEED2
No external speed SPEED3 Run the motor
controller or pulse User at the set

® relevant parameter

216



DS5C2 Series Servo Driver User Manual Table of Contents

. Factory . .
Parameter Meaning ) Unit Set range Revise Take effect
settings
at any . .
P3-05 Internal set speed 1 0 rpm -9999 ~ +9999 " immediately
ime
at any . .
P3-06 Internal set speed 2 0 rpm -9999 ~ +9999 i immediately
ime
at any . .
P3-07 Internal set speed 3 0 rpm -9999 ~ +9999 i immediately
ime
. Factory .
Parameter Signal name ) Set range Revise | Take effect
settings
The parameter range is
Internal
) ) 0000-0014, allocated to other
P5-27 Direction n.0000 | . . .
. input interfaces via parameters
Selection/SPD-D
P5-27.
The parameter  range is
Internal speed 0000-0014, allocated to other | atany | . )
P5-28 ] n.0000 | . . ] ) immediately
selection/SPD-A input interfaces via parameters | time
P5-28.
The parameter range is
Internal speed 0000-0014, allocated to other
P5-29 . n.0000 | . .
selection/SPD-B input interfaces via parameters
P5-29.

1) Correlation between operating speed and terminal signals

Incoming signal
Running speed
/SPD-D (P5-27) | /SPD-A (P5-28) /SPD-B (P5-29)
0 0 Internal instruction: 0-speed
0 1 P3-05: SPEEDI
0 <Forward>
1 1 P3-06: SPEED2
1 0 P3-07: SPEED3
0 0 Internal instruction: 0-speed
0 1 P3-05: SPEEDI
1<Reversal>
1 1 P3-06: SPEED2
1 0 P3-07: SPEED3
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® The SPD-D signal controls direction; the input SI terminals can be modified
m according to P5-27. The validity of the terminal signal determines the motor
direction.
® The combination of the validity of the SPD-A and SPD-B input terminals
determines the multi-stage speed.
® In the table above, both 0 and 1 indicate the validity of the signal. The 0 terminal

input is invalid, while the 1 terminal input is valid.

2) Terminal Validity Description

The table below uses /SPD-D as an example; the same applies to /SPD-A and /SPD-B signals.

. . o Signal/SPD-D Terminal
Parameter Setting Status Signal/SPD-D terminal input status Lo
ogic
P5-27=n.0000 No external terminal input required
P5-27=n.0000 No signal input at the SIo terminal of no avail
P5-27=n.0010 The SIo terminal has a signal input
No external input terminals
P5-27=n.0010 .
required .
. . - valid
P5-27=n.0000 The SIo terminal has a signal input
P5-27=n.001o No signal input at the SIo terminal
3) Operation Example
The acceleration and deceleration
process is determinad by parameters P3-
+SPEED3|— . | 09 and P3-10
/ N/
+SPEED2 |— /r—': : Il'll\ ;
/ 18
+SPEEDT |— /—/ ! \
/ : i \Stop Stop
0 f . T T
| ; :\‘. Speed of the section /
~SPEED1|— | - | X
: I : :1\ [
1 i I I Ill
-SPEED2L ! | ! e
| . S S S |
| A : | | : \ !
-SPEED3— | ! ! | : .
| | : ; o |
s OFF : OFF : oN oM OFF 1+ OFF ] E ON OFF
SPO-B OFF | ON ' ON OFF '+ OFF ! ON E ON OFF ! OFF
spoup O | OFF OFF OFF | ON ' ON ' ON ! ON ON
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8.2.3.1

8.2.3.2

8.2.3 Speed control (pulse frequency command)

The DS5C2 series supports this feature only in the power range of 15 kW to 32 kW.

Parameter

Essentials

Reference chapter

P0-01 Control Method
Selection

Set to 7: External jog speed Mode

8.2.3.1 External jog speed Mode

frequency at rated speed

between the pulse frequency and the
rotational speed

Set pulse shape
P0-10 Pulse Instruction | 0;: CW/CCW 8.1.2.2 Positive Direction and
Pattern Pulse Shape of Pulse Instructions
2: P+D
PO-15 Command pulse | Determine the linear relationship

8.2.3.3 Command pulse frequency
at rated speed

P0-16 Speed command

pulse filtering time

When the instruction pulse frequency

is relatively low, appropriately setting

8.2.34 Speed Command Pulse

this parameter can reduce speed | Filtering Time
fluctuations.
P5-71 jog speed Mode L .
] . ) ) . 8.2.3.5 Direction Selection for
Direction Terminal | Change pulse direction
] . Speed Command Pulse
Function Selection
External jog speed Mode
Set . .
Parameter Meaning Revise | Take effect
value
Speed Control: Pulse Frequency Speed Command servo | . i
P0-01 7 bb immediately

independent of the total number of pulses.

AB phases, or a "direction + pulse" pulse configuration.

Function Overview: The speed command is determined by the frequency of the external pulses and is

The circuit connection and position instructions are identical, allowing selection of CW/CCW modes,

Pulse Frequency Instruction

The pulse frequency instruction is the same as when using position control (external pulse sequence

instruction).

8.2.3.3

Frequency of the command pulse at the rated speed

Parameter

Meaning

Facto .
: ry Unit
settings

Setrange | Revise | Take effect
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8.2.34

8.2.3.5

The rated speed
PO-15 corresponds to the pulse 1000 100Hz | 0~ 10000 | servo bb | immediately
frequency.

Note: The unit used here is 100 Hz.
For example: When the P0-15 parameter is set to 300, the command pulse frequency at the
corresponding rated speed is 30 kHz.

When the PO-15 parameter is set to 1000, the command pulse frequency at the corresponding rated
speed is 100 kHz.

Speed command pulse filtering time

. Factory . .
Parameter Meaning ) Unit Set range | Revise | Take effect
settings
Speed command pulse Servo ) .
P0O-16 . . 100 0.0lms | 0~ 10000 immediately
filtering time bb

When the instruction pulse frequency is relatively low, appropriately setting this parameter can reduce
speed fluctuations.

Direction selection for speed command pulses

. Factory . Set .
Parameter Meaning . Unit Revise | Take effect
settings range
jog speed mode direction terminal servo | . i
P5-71 . . 0 - 0~1 immediately
function selection bb
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8.3

8.3.11

Torque control

Parameter

Essentials

Reference chapter

P0-01 Control Method Selection

Set to 1: Internal torque

mode

8.3.1 Torque Control
(Internal Setting)

P3-33 Internal Torque Command Given

The given value is the
percentage of the rated
torque.

8.3.1.1 Internal torque
command setting

P3-16 Internal forward speed limit during
P3-16 torque control

P3-17 Internal reverse speed limit during
torque control

P3-14 Forward maximum speed limit
(MAX speed)

P3-15 Reverse maximum speed limit
(MAX speed)

Speed limit in torque mode

8.3.1.2 Internal speed limit

during torque control

P5-27 Speed Direction Switching/SPD-D

The direction switch
defaults to n.0000; if the
direction is specified via
the SI2 terminal, P5-27 can
be set to n.0002.

8.3.1 Torque control (internally set)

Parameter | Set value

Meaning

Revise Take effect

P0-01 1

Torque control: Internally set

servo bb | immediately

Function Overview: Uses the internally set torque as the torque command for torque control.

Internal torque command specified

Paramet ) Factory . . Take
Meaning . Unit Set range Revise
er settings effect
imme
Internal torque 1% rated at any )
P3-33 ) -1000 ~ +1000 . diatel
command specified torque time
y

This parameter is set in units of 1% of the rated torque, with positive and negative values indicating

forward and reverse motor rotation respectively.

For example: When P3-33 is set to 50, it indicates the motor is rotating forward at 50% of its rated

torque.

Set P3-33 to-20, indicating the motor operates in reverse at 20% of its rated torque.

In addition to controlling the servo direction using torque values, the /SPD-D command can also be

used to regulate the direction.
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8.3.1.2 Internal speed limit during torque control

Paramet ) Factory . . Take
Meaning . Unit Set range Revise
er settings effect
Internal forward speed . .
o . at any immedi
P3-16 limit during torque Motor rated rpm 5~10000 .
time ately
control
Internal reverse speed ) .
o . at any immedi
P3-17 limit during torque Motor rated rpm 5~10000 )
time ately
control

Note: Even if the set speed for this parameter exceeds the P3-14 speed limit, the actual effective speed
limit is only the lower value. (The maximum speed is the smaller of P3-14/P3-15 and P3-16/P3-17.)

8.3.1.3 Speed Limit Detection (/VLT)

In torque mode, if the absolute value of the servo motor's actual speed exceeds the speed limit, the servo

motor's actual speed is considered 52 PR, and the servo driver may output a VLT signal. Conversely, if

neither condition is met, the speed limitation signal is invalid.

Paramet Signal Factory Applicable Take

. Meaning Revise
er name settings mode effect

. . at any immed
P5-43 /VLT n.0000 1. 2 Speed Limit Detection

time iately
By default, no terminals are assigned, with parameter values ranging from 0000 to 0014, which are
allocated to the output interface via parameter P5-43. When set to 0002, it indicates signal output from
the SO2 terminal.

The <VLT signal is only effective in torque mode.
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9 EtherCAT bus communication

9.1

Overview of EtherCAT Technology

This section primarily introduces the fundamental concepts, system architecture, communication

specifications, and connection requirements of EtherCAT.

9.1.1 EtherCAT Overview

EtherCAT, short for Ethernet for Control Automation Technology, was developed by Beckhoff
Automation GmbH. It is a real-time Ethernet protocol designed for open network communication
between master and slave stations. As a mature industrial Ethernet technology, EtherCAT offers high

performance, low cost, and ease of use.

The XG2, XDH, or XLH series controllers (master stations) and DS5C2 servo drives (slave stations)
comply with the standard EtherCAT protocol, supporting up to 64 slave axes with a 4 ms synchronization
cycle, Touch Probe functionality, and multiple control modes including position, speed, and torque. They

are widely applicable across various industrial applications.

9.1.2 System Composition (Main Station and Slave Station)

The etherCAT connection architecture is a linear network system that links the master station (FA
controller) with multiple slave stations.

The number of nodes that can be connected from the station depends on factors such as the master
station's processing or communication cycle, and the number of bytes transmitted.
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9.2 EtherCAT Communication Specification

This section primarily covers EtherCAT's frame structure, state machine, ESC, SDO, PDO, SII regions,

and communication synchronization modes.

9.2.1 Communication specifications table

Project Specifications
physical layer 100BASE-TX (IEEE802.3)
Baud rate 100 [Mbps] (Full Duplex)
topology Line
tie cable JC-CB/JC-CA twisted pair cable (shielded twisted pair cable)
Cable length The maximum distance between nodes is 50 m.
Communication Port 2 Port (RJ45)
EtherCAT indicator light | [Run] RUN indicator light

(LED)

Range: 0-65535

Stzon Al (DY Set address: 2700h

Explicit Device ID nonsupport
Mail Protocol COE (CANopen Over EtherCAT)
SyncManager 4
Synchronization Manager
FMMU 3
Control model
Cyclic synchronous position mode (Periodic
Csp .\
synchronous position control mode)
.. Profile Position Mode (Profile Position Control
position | PP
Mode)
Hm Homing mode (origin reset position control
Modes of operation mode)
control model Csv | Cyclic synchronous speed control mode
velocity Py Profile Velocity Mode (Profile Speed Control
Mode)
Cst Cyclic synchronous torque mode (Periodic
torque synchronous torque control mode)
Tq Torque Profile Mode (Profile Torque Control
Mode)
Touch Probe Route 2
Synchronized Mode DC (concurrent with the SYNCO event)
Cyclic time (DC 250,500,1000,2000,4000,8000, 10000[us]
communication cycle)
Communication Object SDO [Service Data Object], PDO [Process Data Object]
Ig/ii);li?;um PDO allocation TxPDO: 4 [pieces] RxPDO: 4 [pieces]

Maximum byte count for a

single PDO station TxPDO: 32[byte] RxPDO: 32[byte]

224



DS5C2 Series Servo Driver User Manual Table of Contents

Email communication | 1ms
interval in PreOP mode
mail box SDO requests and SDO information

m The meanings of SDO and PDO are Explanationed in Section 9.2.3, State Machine
ESM.

9.2.2 Ethercat frame structure

EtherCAT is an industrial communication protocol based on Ethernet that enables real-time control. It
simply extends the IEEE 802.3 Ethernet specification without altering its fundamental architecture,
allowing it to transmit data directly within standard Ethernet frames.

Since the EtherType in the Ethernet Header is "88A4h", the subsequent Ethernet Data is processed as an
EtherCAT frame.

An EtherCAT frame consists of an EtherCAT header and one or more EtherCAT subframes, which are
further subdivided. EtherCAT frames with Type=1 in the header alone are processed according to the
ESC protocol.

14byte 46-1500byte 4byte
‘ Ethernet Header ] Ethernet Data FCS
‘ EtherCAT Header | EtherCAT Header “ Datagram ‘
:  Gbyte 6byte 2byte 11bit 1bit 4bit  44(*1)-1498byte
[ Datagram Source EtherType ‘ Length |_Res._‘_ Type l Datagram {
ggadh 1 T
‘ [ Ist Ethernet Header I 2nd --- ‘ ‘ Nth EtherCAT Datagram ‘
10byte 1\_/.1-2_1}}-:_1'43653&3“---- -2byte
Datagram Header | Data | WKC ‘
. _Ibyte  lbyte 4byte 11bit 3bit Ibit 1bit 2byte | i _k.T B
bu'l::ua I Index ‘ Address Area | Len | R | C l M ‘ IRQ ‘ ORCHE N
o ' ' A

| 2byte  2byte |
AP** Position | Offset [« Position Addressing

BEPEE ‘Addressl Offset l*- Node Addressing

More EtherCAT Datagrams

LE** ‘ Logical Address FiLogicalAddressing

EtherNet/EtherCAT frame structure

*1: When an Ethernet frame is shorter than 64 bytes, add 1 to 32 bytes.
(Ethernet header + Ethernet data + FCS)
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9.2.3 State machine ESM

ESM stands for EtherCAT State Machine, which coordinates the state relationships between master and
slave applications during initialization and operation.

The state change request is executed by the master station, which sends a control request to the
application-layer service. The latter generates an application-layer control event in the slave station,
which responds to the application-layer control service via its local application-layer state-writing service
upon successful or failed completion of the state change request. If the state change fails, the slave station

retains its current state and sets an error flag.

The figure below shows the state transition diagram of ESM:

»|  InitInitialization |
[} 'Y
(IP)]  (PD

| Pre-Operational |
(O1) L]

A
(PS)| (SP) (SD
1

‘ # The abbreviations like (IP) in the state
transition diagram represent state transitions.
(sO)| (Os JT (IP): Init — Pre-Operational

T (PS): Pre-Operational — Safe-Operational
l Operational ‘

'
(OP) ‘ Safe-Operational

Init: Initial state;
Pre-Operational: Pre-operational status;
Safe-Operational: A safe operating condition;

Operational: Operational status;

Communication Action
. Send and
Slave station . . PDO PDO
Actions in each state recetve SDO .
Status . post recipe
(email)
letters | letters
messages
Initialization Communication initialization: SDO and PDO
State cannot send or receive messages.
The status of SDO transmission and reception
Pre-run state Yes - -
only
) The status where only SDO transmits and
Safe operating . . ]
fatu receives messages, while PDO transmits Yes Yes -
status
messages.
) The SDO and PDO can both send and receive
running state i Yes Yes Yes
messages under this state.
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9.24.1

9.24.2

Access to the ESC register from the master station is independent of the table above and
m can be performed at any time.
The PDO (Process Data Object) is used to transmit periodic communication data.
The SDO (Service Data Object) is used to transmit non-periodic communication data.
Performing commands or interface operations during an ESM state transition may cause

communication errors.

9.2.4 Station controller ESC

Principle Overview

ESC stands for EtherCAT Slave Controller. The communication process is entirely handled by the ESC,
which features four data transmission and reception ports, each equipped with a TX and RX module.
Each port can transmit and receive Ethernet data frames. Data flows through the ESC in a fixed sequence:
Port 0 — Port 3 — Port 1 — Port 2 — Port 0. If an ESC detects that a port lacks an external PHY, it

automatically closes that port and forwards traffic internally to the next port via a loop.

Ports (MIVEBUS)

SPI/uC parallel/
o 1 2 3 Ditigal 1/0 On-chip bus
AutoForwarder+
Loopback ‘ ‘ PDI
A )
ECAT Connect PDI Connect
PHY A A A
Management
FMMU
'y
ECAT 1 \J ]
Processing ‘ SyncManager ‘
Unit
Y Y i v
ESC address space
Reset <——>‘ Reset ‘ Registers ‘ User RAM ‘ Process RAM
‘ Monitoring ‘ ‘ Distributed ‘ EEPROM ‘ ‘ Status ‘
Clocks
) Y
\ v v
SYNC LATCH I2C EEPROM LEDs

Address space

The DS5C2 series has a physical address space of 8 KB.
The initial 4 KB (0000h—OFFFh) serves as register space, while the additional 4 KB (1000h—1FFFh) is
allocated to process data PDO within the RAM domain. For detailed register specifications, refer to the
datasheets of IP components (ET1810/ET1811/ET1812).
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ESC ;Zilrsgzsr byte Length (Byte) Explanation Villllllltela’:l
Station Controller Information
0000h 1 type 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
0004h 1 FMMUs supported 03h
0005h 1 SyncManagers supported 04h
0006h 1 RAM Size 08h
0007h 1 Port Descriptor 0Fh
Station Controller Information
0008h~0009h 2 ESC Features supported 0184h
Site location
0010h~0011h 2 Configured Station Address -
0012h~0013h Configured Station Alias -
Data link layer
0100h~0103h 4 ESC DL Control -
0110h~0111h 2 ESC DL Status -
Application layer
0120h~0121h 2 AL Control -
0130h~0131h AL Status -
0134h~0135h AL Status Code -
PDI Process Data Interface
0140h 1 PDI Control 08h
0141h 1 ESC Configuration 0Ch
0150h 1 PDI Configuration -
0151h 1 SYNC/LATCH PDI Configuration 66h
0152h~153h 2 Extend PDI Configuration -
Watchdog
0400h~0401h 2 Watchdog Divider -
0410h~0411h 2 Watchdog Time PDI -
0420h~0421h 2 Watchdog Time Process Data -
0440h~0441h 2 Watchdog Status Process Data -
0442h 1 Watchdog Counter Process Data -
0443h 1 Watchdog Counter PDI -
FMMU
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ESC ;Z%lirsé[:sr byte Length (Byte) Explanation Vallrllllltela’ll
0600h~062Fh 3x16 FMMUs[2:0] -
+0h~3h 4 Logical Start Address -
+4h~5h 2 Length -
+6h 1 Logical Start bit -
+7h 1 Logical stop bit -
+8h~%h 2 Physical Start Address -
+Ah 1 Physical Start bit -
+Bh 1 Type -
+Ch 1 Activate -
+Dh~Fh 3 Reserved -

Distributed Clocks (DC)-SYNC Out Unit
0981h | 1 | Activation e
0984h | 1 |Activati0n Status | -
Distributed Clocks (DC)-SYNC Out Unit
098Eh 1 SYNCO Status -
0990h~0993h 4 Start Time Cyclic Operation/Next SYNCO Pulse -
09A0h~09A3h 4 SYNCO Cycle Time -

9.2.5 SlHlregion (0000h~03Fh)

In the ESC configuration area (EEPROM word addresses 0000h to 0007h), the Configured Station Alias
is automatically read from the ESC and written into the ESC registers upon power startup. To reflect the
updated values from the SII EEPROM in the ESC registers, a separate power startup is required.
Additionally, the initial values of the IP cores (ET1810/ET1811/ET1812) are set. For detailed information,
refer to the data sheets of the IP cores (ET1810/ET1811/ET1812).

9.2.6 SDO (Service Data Object)

The DS5C2 series supports SDO (Service Data Object). Since SDO data exchange utilizes Mailbox
communication, the SDO data refresh rate becomes unstable.

The master station reads and writes data from records in the object dictionary, enabling object
configuration and monitoring of various slave states. Responses to read/write operations on the SDO
require time. For objects refreshed via PDO, avoid using the SDO for refresh; instead, override the values
using PDO.
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9.2.6.1

Mailbox frame structure

The frame structure of Mailbox/SDO is shown below. For details, refer to the ETG specification
documents (ETG1000-5 and ETG1000-6).

‘ Ethernet Header ’ EthernCAT Header ‘ 1st EtherCAT Datagram ‘ 2nd--* ‘ ’ Nth--- ‘ FCS ‘
B obyte Max:1486byte T 2byte
‘ Datagram Header Mailbox Protocol ‘ WKC ‘
6byte 2byte Max: 1478byt\é1
Mailbox Header CoE Header ‘ Cmd Specific ‘
16bit ~16bit 6bit 2bit  4bit  4bit 9bit 3bit  4bit Max:1478byte
| Length | Address ‘ Channel ‘ Prio ’ Type ‘ Cnt ‘ Number ‘ Res ‘ Serv ‘ Cmd Specific
Frame section List range Data type Function
Length WORD Mailbox data length
Address WORD Source site address
Channel Unsigned6 (Reserved)
Prority Unsigned?2 Priority
Mailbox mould
00h: Error
01h: (Reserved)
02h: EoE (not di
MailBox Header OF (not corresponding)
Type Unsigned4 03h: CoE
04:00: FoE (not corresponding)
05:00: SoE (not applicable)
06h-0Eh: (Reserved)
0Fh: VoE (not corresponding)
Cnt Unsigned3 Mailbox Counter
Reserved Unsigned1 (Reserved)
Number Unsigned9 Reserved
CoE Header Reserved Unsigned3 Reserved
Service Unsigned4 Information-based
Size Indicator Unsignedl Data Set Size License
. Normal Transfer/Expedited Transfer
Transfer Type Unsigned1 :
Option
i Data Set Size Unsigned?2 specified data size
Cmd specific . -
Complete ) Selection of object access methods (not
- Unsignedl ]
accessibility specified)
Upload/Download
Command Specfier Unsigned3 P ) N )
Selection of requirements/responses, etc.
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9.2.6.2

9.2.6.3

Frame section List range Data type Function
Index WORD Object index
Sub Index BYTE The object's Sub- index

The object's data or an Abort message,

etc.

Mailbox timeout

This servo driver performs the following timeout settings in Mailbox communication.

Mailbox request timeout: 100 ms

The master station sends a request to the slave station (driver). If the WKC value in the transmission data
of the request frame is updated, the slave station is considered to have received the request successfully.
The process repeats until the WKC is updated; however, if the WKC remains unchanged within the
specified time limit, the master station times out.

Mailbox response timeout: 10 seconds

The master station receives responses to requests from slave stations (drives). If the WKC is updated, this
is considered a successful response reception. If the response indicating WKC update is not received by
the specified time, the master station times out.

The maximum time required for the station (driver) to complete its response.

Information during abnormal alarm

1) Alarm Code

The error code returns the same value as 603Fh (Error code).
000h ~ FEFFh is defined according to IEC 61800-7-201.

The ranges FFOOh to XXXXXh are defined by the manufacturer, as specified below.

Sub

. Name Scope Data type | Accessibility Pdo Op-mode
Index | index

Error code 0-65535 Ule6 To TxPDO All
The alarm number generated by the servo driver: General Alarm 603F displays the

complete error code, while bus-related alarms display the primary alarm number.
When no alarm occurs, display 0000h.

When an alarm occurs, the alarm (main) number (00h ~ FFh) displays FF**h.

603Fh | 00h | example :

(D When a general alarm such as E-030 (overvoltage protection) occurs, 603F = 30d
(2 Bus-related alarms such as E-850 (TxPDO configuration anomaly protection) and
E-851 (RxPDO configuration anomaly protection).

603F = FF55h... 55h = 85d, meaning either the E-850 or E-851 model is involved.
As an exception, in the case of E-817 (SyncManager2/3 configuration error), AOOOh

is displayed.
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2) Alarm type (status)

The error register returns the same value as 1001h.

Sub Accessibil
Index | . Name Scope Data type ) Pdo Op-mode
index ity
Error register 0-65535 uUle6 1o TxPDO All

Show the type of alarm (status) occurring in the servo driver.
When no alarm occurs, display 0000h.
Do not display the warning.

Bit Content
0
1
nonsupport
2
3
4 The AL status code defines the occurrence of an
1001h 00h alarm*1
5 nonsupport
6 Keep

An alarm with an AL status code not defined

occurred*2
*1: The term "alarm defined by the AL status code" refers to
communication-related anomalies in FEtherCAT, specifically codes E-800-7,
E-810-7, and E-850-7.

*2: The term "alarm with an undefined AL status code" refers to
communication-related EtherCAT anomalies (E-880-887) and

non-communication-related EtherCAT anomalies.

9.2.7 PDO (Process Data Object)

The DS5C2 series supports PDO (Process Data Object).

Real-time data transmission based on EtherCAT is achieved through data exchange via PDO (Process
Data Object).

PDO includes RxPDO for data transfer from the master station to slave stations, and TxPDO for data

transfer from slave stations back to the master station.

Sender Receiving party
RxPDO main station From Station
TxPDO From Station main station

9.2.7.1 PDO Mapping Object

PDO mapping refers to the correspondence between an object dictionary and the corresponding PDO
application object.

The table for DS5C2 series PDO mapping supports mapping objects from RxPDO (1600h—1603h) and
TxPDO (1A00h—1A03h).
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9.2.7.2

The maximum number of application objects that a mapping object can map is as follows:

TxPDO: 32[byte]

RxPDO: 32[byte]

The following is an example of PDO mapping configuration.

<Example Setting>

The application objects 6040h,6060h,607Ah, and 60B8h are mapped to the mapping object 1600h

(Receive PDO Mapping 1: RxPDO 1).

Index Sub Object contents

00h 04h

01h 6040 00 10 h

02h 6060 00 08 h
1600k 03h 607A 0020 h

04h 60B8 00 10 h

05h 0000 00 00 h

18h 0000 00 00 h
6040h 00h Controlword uUlé6
6060h 00h Mode of operation I8
607Ah 00h Target Position 132
60B8h 00h Touch probe function ule

PDO Allocation Object

For PDO data exchange, the table used for PDO mapping must be allocated to SyncManager. The

relationship between this mapping table and SyncManager is defined by the PDO allocation object. In the
DSS5C2 series, the PDO allocation objects can utilize RxPDO (SyncManager2) with 1C12h or TxPDO
(SyncManager3) with 1C13h.
The maximum number of application objects that a mapping object can map is as follows:

RxPDO: 4 [Table] (1600h~ 1603h),

TxPDO: 4 [Table] (1A00h~ 1A03h),

Usually, mapping one object is sufficient, so the default setting requires no changes.

Example of setting an PDO allocation object:

The assignment of mapping object 1600h to allocation object 1C12h (Sync Manager Channel 2).

Index Sub Object contents
1C12h 00h 0lh

01h 1600h

02h 0000h

03h 0000h

04h 0000h

The assignment of mapping object 1 A00h to allocation object 1C13h (Sync manager channel 3).

Index | Sub |

Object contents
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Index Sub Object contents
1C13h 00h 0lh
01h 1A00h
02h 0000h
03h 0000h
04h 0000h

9.2.8 Communication Synchronization Mode

The DS5C2 series supports the following synchronization modes.

Synchronization L
Content Synchronization method Feature
Mode

Synchronize the time
information of other high-accuracy

SYNCO event . . . . .

DC L slaves using the time on | Compensation processing is required on

synchronization : . . .
the first axis as the the main station side.
reference.

No transmission delay compensation; poor

accuracy
SM2 Event Sync based on the o . o
SM2 o o The transmission time must be maintained
Synchronization | RxPDO's receipt time )

on the controller side (e.g., through

dedicated hardware).

Simple to handle
FreeRun nonsynchronous | nonsynchronous i
Poor real-time performance

9.2.8.1 DC (SYNCO event synchronization)

The DS5C2 series features a 64-bit DC (Distributed Clock) architecture.

The synchronization in EtherCAT communication is performed based on this DC. Substations
synchronize using a shared System Time clock with the same reference. The local cycle of a slave begins
at the SYNCO event. Since slave processing (servo processing) starts during the SYNCO event cycle, it
remains consistently synchronized with the SYNCO event.

During communication initialization, the master station requires transmission delay compensation (offset
compensation) as well as periodic deviation compensation. The figure below illustrates the
synchronization process of the master station's response to the SYNCO event triggered by the control

power supply and the slave station's processing (servo processing).
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| About 2~3s

Synchronization completed

CPU Action  Restart Initializatiop Nommal Operation
Varies according to the ESM state
EtherCAT iy |, transition command timing. '
Communication Pre Safe -
State (ESM State) Mit | opentional e I e e
| i |
- SDO (Mailbox) transmittable/receivable
Stepper Drive -
Communication |
Action | PDOftransmittable
| T
: : PDO receivable
| |
| |
SYNCO Signal
from ESC
: Synchronization : («c m“?m hm—H :q—
| completion time | cycle) '
i (Max. 1s) |
|
|

Synchronization Synchronization incomplete |, After the SYNCO signal and

status between stepper control cycle are
SYNCO signal and " synchronized,"PDO
stepper control cycle transmission occurs in a state

synchronized with the stepper
control cycle.

9.2.8.2 SM2 (SM2 Event Synchronization)

The station's local cycle begins with the SM2 event.

Since the processing at the receiving station begins during the SM2 event cycle, it is always synchronized
with the SM2 event.

Since the SM2 event occurs upon completion of message reception by the PDO, it is essential to ensure
that the upper-level (main station) side sends messages at the scheduled time. If the variation in message
transmission timing is too significant, synchronization may fail or an alarm will be triggered.

If the above issues occur, use DC (SYNCO event synchronization).
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10 EtherCAT Bus Control Mode

10.1 EtherCAT Operation

Double-click

the master
station

Display the
master station
configuration

interface

Configure the
master station
¥ i Y
Synchronaus unit Timeout Select slave
Cycle configuration setting parametars
¥
Select
reference slave

Y

Select target
slave

onfirm curremnt
master station
configuration?

Yes

'

Refresh master station
information, target
slave configuration

information

Configuratio
n completed

The table below lists the mandatory parameters that must be configured for the CSP, CSV, CST, PP, PV,
and TQ modes.

Register Explanation

Control characters must be added to the PDO configuration and cannot be
RXPDO[0x6040] | modified via IO mapping in CSP, CSV, and CST modes; they are governed by the
NC module.
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RXPDO[0x6060] | The mode control word must be added to the PDO configuration and can be
modified via IO mapping in task mode.

RXPDO[0x607A] | The target location, i.e., the location specified by the program, must be added to
the PDO configuration.

TXPDO[0x6041] | The status byte must be added to the PDO configuration.

TXPDO[0x6061] | The status code must be added to the PDO configuration.

TXPDO[0x6064] | The actual location must be added to the PDO configuration.

TXPDO[0x606C] | The actual speed must be added to the PDO configuration.

10.2 CSP pattern

CSP (BEARLRIERRT): Its trajectory is calculated by the host computer, which periodically sends

target positions to the slave stations.

Target position (607Ah) _ @
Position range limit (607Bh) s Position Position command (6062h)
P parameter >
Software position limit (607Dh) | control
Motor maximum speed (6080h) | Drive N
. . "1 control
luick stop deceleration (608 5h) _| function
wximum acceleration (60C5h) > Electroni
iximum deceleration (60C6h) . SiSt .-
> ratio Internal position
Quick stop mode selection (605Ah) R inverse : command (60FCh)
P transfor N MOtlf)n 1
mation polarity
. . (host 4
ncoder resolution setting (608Fh) y| side)
Gear ratio setting (6091h) _
Feed constant setting (6092h) >
ZCommand polarity (607Fh)
> Limit
“maximum torque (6072h) DATAIEIer
or maximum speed (6080h) |  Limit
parameter
Position y Speed )4 Torque
> »
1 d control ~ | EB_> control ~ | 7 control ~ |
function function function
A A A
E
_ Actual torque (6077h)
Actual speed (606Ch) P P
- Electroni A
_ Actual position (6064h) cgear | Internal actual position (6063h) Electroni
< ratio  [€ ¢ gear El - .
inverse atio ectronic gear ratio

Encoder resolution setting (608Fh) e | numerator (200Dh)

transform |«

ation | Gear ratio setting (6091h) side Electr(.)mc gear ratio
(host  [< | denominator (200Eh)
side) Gear ratio setting (6091h) A
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10.2.1

Relevant parameter

1) CSP control mode associated objects (instruction/setting type)

Sub
Index ) :11 Name Unit Scope Data type | Accessibility | PDO
index
6040h 00h control word - 0~65535 Ul16 ™w RxPDO
Other positions share common associated objects.
Sub . Data o
. Name Unit Scope Accessibility PDO
Index | index Type
6072h | 00h | maximum torque 0.1% 0~65535 Ule6 ™™ RxPDO
. Command -2147483648~
607Ah | 00h | target location ) 132 ™w RxPDO
Unit 2147483647
Software
- absolute position - - - - -
limit
Represents  the
00h | 607Dh sub- - 2 Us8 o NO
607Dh .
index number
Minimum Command | -2147483648~
01h e . 132 ™w RxPDO
position limit Unit 2147483647
Maximum Command | -2147483648~
02h (. . 132 ™w RxPDO
position limit Unit 2147483647
. Unit/Unit of | -2147483648~
60B1h | 00h | jitter ) ) 132 ™w RxPDO
instruction 2147483647
60B2h | 00h | Torque deviation 0.1% -32768~32767 | 116 ™w RxPDO
There are also other related objects with common actions.
Sub Dat
Index | . " Name Unit Scope a Accessibility Pdo
index Type
Quick
”
605Ah | oon | PUEE . 0~7 116 rw NO
method
selection
Close
605Bh | 00h method - 0~1 116 ™w NO
selection
Pause
605Ch | 00h shutdown - 0~1 116 ™w NO
method
Pause
605Dh | 00h ) - 1~3 116 ™w NO
option code
Failure
605Eh | 00h - 0~2 116 ™w NO
Response
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Index

Sub
index

Name

Unit

Scope

Data
Type

Accessibility

Pdo

Option
Code

607Dh

Software
location
restriction

00h

Represents

the 607Dh

sub- index
number

Us

1(¢]

NO

0lh

Minimum
position
limit

Command Unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
position
limit

Command Unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

Origin
Offset

Command Unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

Instruction
polarity

0~255

U8

NO

6085h

00h

Quickly
stop and
reduce your
speed.

Unit of instruction
/s?

0~4294967295

U32

RxPDO

6086h

00h

Position
Trajectory
Planning

Type

-32768~32767

I16

RxPDO

608Fh

Position
Encoder
Resolution
Setting

00h

Indicates

the 608Fh

sub- index
number

Us

1(¢]

NO

01h

Encoder
movement
distance

pulse

1~4294967295

U32

1(¢]

NO

02h

Motor
rotation
speed

r(any
power-generating
or power-driven
machine )

1~4294967295

U32

1(¢]

NO

6091h

Gear ratio
setting

00h

Represents

Usg

1(¢]

NO
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Sub : Data -
Index | . Name Unit Scope Accessibility Pdo
index Type
the 6091h
sub- index
number
Motor r(any .
] power-generating
01h rotation ) 1~4294967295 | U32 w NO
or power-driven
speed .
machine )
Axis
02h rotation r(axle ) 1~4294967295 | U32 ™w NO
angle
Feed
- constant - - - - -
setting
Represents
the 6092h
00h : - 2 U8 ro NO
sub- index
6092h
number
Set the feed
oth | % Command Unit | 1~4294967295 | U32 w NO
value
Axis
02h rotation r(axle ) 1~4294967295 | U32 ™w NO
angle
60B8h | 00h | Probe Mode - 0~65535 ule ™w RxPDO
Control Byte (6040h) <Functions in Control Mode>
Sub .
Index : Name Unit Scope | Data type Pdo Op-mode
index
control
0~65535 Ulé6 Rw RxPDO All
word
Set the control commands for servo drivers, such as PDS state transitions.
bit information
15 (14 |13 12 |1 10 9 |8
om
7 6 E | 4 3 |2 |1t o
fr oms eo | gs ev | so
6040h | 00h r E E

r = reserved (not corresponding)  fr = fault reset r = reserved (not

corresponding)  fr = fault reset
oms = operation mode specific eo = enable operation
(Control mode dependent bit) qs = quick stop (Control mode
dependent bit) s = quick stop
h = stop ev = enable voltage
h = stop ev = enable voltage

so = switch on

CSP mode does not use the OMS bit.
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2) Objects associated with the CSP control mode (monitoring type)

Sub
Index | . " Name Unit Scope Data type | Accessibility Pdo
index
6041h 00h Statusword - 0~65535 Ul16 ro TxPDO
Other entities also share common correlation objects for position control.
Sub Dat
Index | . " Name Unit Scope a Accessibility Pdo
index Type
Position Command -2147483648~
6062h | 00h ) . 132 ro TxPDO
Instruction Unit 2147483647
Internal actual -2147483648~
6063h | 00h ) pulse 132 o TxPDO
location 2147483647
physical Command -2147483648~
6064h | 00h ) ) 132 ro TxPDO
location Unit 2147483647
Position
. Command
6065h | 00h deviation Unit 0~4294967295 | U32 w RxPDO
ni
threshold
6066h | 00h Error timeout | 1ms 0~65535 uUle6 ™w RxPDO
Position
Command
6067h | 00h reaches  the Unit 0~4294967295 | U32 w RxPDO
ni
threshold
Time until
position
6068h | 00h Ims 0~65535 uUlé6 w RxPDO
reaches  the
threshold
Actual motor | Unit/Unit of | -2147483648~
606Ch | 00h . . 132 ro TxPDO
speed instruction 2147483647
Internal
6074h | 00h command 0.1% -32768~32767 | 116 ro TxPDO
torque
Motor rated
6076h | 00h Mn'm 0~4294967295 | U32 ro TxPDO
torque
Actual
6077h | 00h 0.1% -32768~32767 | 116 ro TxPDO
Torque
Represent
position
60F4h | 00h deviati Command -2147483648~ 32 TxPDO
iation r
eviato Unit 2147483647 ° *
(=PERR)
Internal
nstructi
TSTUEHOR 1 Unit/Unit of | -2147483648~
60FAh | 00h speed ) ) 132 ro TxPDO
.. i instruction 2147483647
(Position ring
output)
Internal -2147483648~
60FCh | 00h | o pulse 132 ro TxPDO
Location 2147483647
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Sub . Data o
Index | . Name Unit Scope Accessibility Pdo
index Type

Instruction

Other objects also share common action associations.

Sub : Data s
Index | . Name Unit Scope Accessibility| Pdo
index Type

603Fh | 00h |Error Code - 0~65535 Ule6 ro TxPDO

Indi h f th
60Boh | oo | ndicates the status of the . 0~65535 | Ul6 ro TxPDO
touch probe function

ndi he risi
ndicates the rising edge instruct | 2147483648~

60BAh| 00h |clamping position of Touch ) 132 ro TxPDO
unit | 2147483647

Probe 1
Indicates the clamping position |
60BBh| 00h |ofthe falling edge of Touch | " ict| 2147483648~ 0, TXPDO
in r
ot the Tatling edge of toue unit | 2147483647 © X
Probe 1
ndi he risi
ndicates the rising edge instruct | 2147483648~
60BCh| 00h |clamping position of Touch ) 132 ro TxPDO
unit | 2147483647
Probe 2
Indicates the clamping position |,
60BDh| 00h |of the falling edge of Touch | "Siet| 2147483648 1) TXPDO
in r
;’) be 2a g eage of Toue unit | ~2147483647 © X
robe

Status Byte (6041h) <Functions in Control Mode>

Index i:;:x Name Scope Data type Accessibility Pdo Op-mode
status word | 0~65535 uleé ro TxPDO All
Indicates the status of the servo driver.
bit information
15| 14 13 12 11 10 | 9 8
r oms ila | oms | rm r
Following Drive follow Command r
error value
7 6 5 4 3 2 1 0
6041h 00h w | sod gs Ve f | oe | so | rSTO

r =reserved (not corresponding) w = warning

sod = switch on disabled

oms = operation mode specific gs = quick stop
(Control mode dependent bit) ve = voltage enabled

ila = internal limit active f= fault

oe = operation enabled

rm = remote so = switched on

rtso = ready to switch on

bit13,12,10 (operation mode specific):

| Bit |  Name | Value | Definition
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Bit Name Value Definition

10 | Keep - unused

12 Set Point 0 Do not perform actions based on the target location
Confirmation 1 Perform actions based on the target location

The value of 60F4h (instruction deviation) = 6062h (position
instruction) — 6064h (position feedback) must not exceed the set

0 range of 6065h (excessive position deviation threshold);
alternatively, if the value of 60F4h exceeds the set value of 6065h,
13 | Phase Error the time specified in 6066h shall not be executed.

The value of 60F4h (instruction deviation) exceeds the set range for
6065h (excessive position deviation threshold), and the duration has
exceeded the time limit specified in 6066h (follow-up error

timeout).

The term "perform an action based on the target location" means that if all of the following
conditions are met:
+ The PDS status indicates that the operation has been initiated.
+ Not in a slowdown state (stop, Quickstop, Shutdown, Disable operation, Falut);

+ Not in stop stop state.

3) Operations of the CSP control mode

® The cyclic position control mode generates the motion model (track) via the master unit rather than
the slave unit.

® The target position is the sum of 607Ah (position given) and 60BOh (position feedforward),
interpreted as the absolute position.

® The update (transmission) of the action command should be entered approximately 100 ms after the
Operation enabled command is activated.

® 60C2h (Interpolation time period) specifies the update cycle for two objects: 607Ah (position-given)
and 60BOh (position feedforward). This value matches the cycle duration of 1C32h-02h (Cycle time).
The host device must update the target position using the 60C2h cycle.

® The servo is in disabled state; implement the host processing as follows: 607Ah (position setpoint) +
60BOh (position feedforward) following 6064h (actual position value). If the motor moves due to
external forces while the servo is disabled, it becomes hazardous during the next servo activation as
the system must return to the target position. Additionally, follow this same tracking procedure when
switching from control modes other than CSP to CSP control mode.
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‘ Harmful example: Command position when servo enable is OFF (situation where the

command position is not set to the actual position value)

Command position (Command)
Servo enable ON
state [ |

PDS status: operation enable T Actual position

&

Servo enable OFF |:1\>
state [ |

PDS status: switch on T Actual position

l Command position (Command)

&

Danger due to rapid
Servo enable ON <):| return to command
state | position |

Command position (Command)

PDS status: operation enable T socstil?(l)n
10.2.2 Common Parameters
Register Explanation Unit
RXPDO[0X607A] Given the location, modifications via IO mapping are invalid in COI'nmand
CSP mode; they are governed by the NC module. Unit

TXPDO[0x6064] | Position feedback (actual motor position) Command
Unit

TXPDO[0x606C] | rate feedback Unit/Unit  of
instruction

RXPDO[0x6060] | The control mode is CSP (Periodic Synchronous Position | -

Mode); set its value to 8.
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CSYV pattern

The CSV (Periodic Synchronization Speed Mode) allows the motor to operate at a constant speed based
on the speed set by the host computer.

Speed reference (6 Olihé Speed Torque limit (231Ch~231Fh)
e paramet . i L
ytor maximum speed (6080h) | er » Motor maximum torque (6072h) q Limit |
control e parameter
Command polarity (607Eh)
Profile deceleration (6084h) :
» Drive
Quick stop deceleration (6085h) control
> function >
Maximum acceleration (60C35h) R
Maximum deceleration (60C6h) .
> Electroni
Quick stop mode selection (605A) _ C.gear
» forward Motion Speed h 4 Torque
tram?form > polarity__’ contfol ‘{D: control
Encoder resolution setting (608Fh) .| ation . fungtion funcfion
1 (host
Gear ratio setting (6091h) (| side)
Feed constant setting (6092h)
Command polarity (607Eh)
_Actual torque (6077h)
_ Actual speed (606Ch) P P
N Electroni | . N
Actual position (6064h) ¢ gear Electroni |
< ratio  [€ cgear [ Electroni "
inverse . . ratio ectronic gear ratio
il Encoder resolution setting (608Fh) inverter | ¢——numerator(200Dh)
ation Gear ratio setting (6091h) side Electronic gear ratio
(host [ le«—denominator (200Eh)—
side) | Feed constant setting (6092h)
10.2.3 Relevant parameter
1) Objects associated with the CSV control mode (instruction/setting type)
Sub : Accessibil
Index | . Name Unit Scope Data type ) PDo
index ity
6040h 00h control word - 0~65535 uUlé6 ™w RxPDO
Other objects include those with common speed control associations.
Sub . Data o
Index | . Name Unit Scope Accessibility PDo
index type
6072h 00h | maximum 0.1% 0~65535 Ule6 ™w RxPDO
torque
6080h 00h | Maximum r/min 0~4294967295 | U32 ™w RxPDO
motor speed
60B1h | 00h | Speed Offset Unit/Unit of | -2147483648~ | 132 ™w RxPDO
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instruction

2147483647

60B2h

00h

Torque offset

0.1%

-32768~32767

I16

RxPDO

60FFh

00h

Given speed

Unit/Unit of
instruction

-2147483648~
2147483647

132

RxPDO

There are also other related objects with common actions.

Index

Sub
index

Name

Unit

Scope

Data
Type

Accessibility

PDo

605Ah

00h

Quick
parking
method
selection

0~7

116

™w

NO

605Bh

00h

Close
method
selection

116

NO

605Ch

00h

Pause
shutdown
method

I16

NO

605Dh

00h

Pause
option code

116

NO

605Eh

00h

Failure
Response
Option
Code

0~2

116

NO

607Bh

Range
location
restriction

00h

Represents
the 607Bh
sub- index
number

Usg

1(¢]

NO

01h

Minimum
position
range
restriction

Command Unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
position
range
restriction

Command Unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

Origin
Offset

Command Unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

Instruction
polarity

0~255

U8

NO

6085h

00h

Quickly
stop and
reduce your

speed.

Unit of instruction

/s?

0~4294967295

u32

RxPDO
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Index

Sub
index

Name

Unit

Scope

Data
Type

Accessibility

PDo

6086h

00h

Position
Trajectory
Planning

Type

-32768~32767

I16

RxPDO

608Fh

Position
Encoder
Resolution
Setting

00h

Indicates
the 608Fh
sub- index
number

U8

I0

NO

01h

Encoder
movement
distance

pulse

1~4294967295

U32

1(¢]

NO

02h

Motor
rotation
speed

R(any
power-generating
or power-driven
machine)

1~4294967295

U32

1(¢]

NO

6091h

Gear ratio
setting

00h

Represents
the 6091h

sub- index
number

Usg

1(¢]

NO

01h

Motor
rotation
speed

r(any
power-generating
or power-driven
machine )

1~4294967295

U32

NO

02h

Axis
rotation
angle

r(axle )

1~4294967295

U32

NO

6092h

Feed
constant
setting

00h

Represents
the 6092h

sub- index
number

U8

10

NO

01h

Set the feed
value

Command Unit

1~4294967295

U32

NO

02h

Axis
rotation
angle

r(axle )

1~4294967295

u32

NO

60B8h

00h

Probe Mode

0~65535

Ulé

RxPDO
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Control Byte (6040h)> Functions in CSV Control Mode>

Sub
Index | . (111 Name Scope Data type | Accessibility PDO Op-mode
index
control word | 0~65535 Ul16 ™w RxPDO All
Set the control commands for servo drivers, such as PDS state transitions.
bit information
15 | 14 | 13 [ 12 | 1 10 9 | 8
r oms h
7 6 | 5 | 4 3211 ] o
6040h | 00h oms €o gs ev SO
r | r | r
r =reserved (not corresponding)  fr = fault reset
oms = operation mode specific eo = enable operation
(Control mode dependent bit) gs = quick stop
h = stop ev = enable voltage
so = switch on
CSV format, without using OMS bits.
2) Objects associated with the CSV control mode (monitoring type)
Sub . e
Index | . Name Unit Scope Data type | Accessibility PDo
index
6041h | 00h status word - 0~65535 uUlé6 ro TxPDO
There are also other related objects shared for speed control.
Sub Dat:
: Y Name Unit Scope a Accessibility PDo
Index | index type
Actual i 1
ctual nterna 2147483648~
6063h | 00h | position pulse 132 ro TxPDO
2147483647
feedback
6064h | 00 position Command | -2147483648~ 32 TxPDO
ro X
feedback Unit 2147483647
Speed Unit/Unit of | -2147483648~
606Bh | 00h ) i ) 132 ro TxPDO
Instruction instruction 2147483647
Unit/Unit of | -2147483648~
606Ch | 00h te feedback 132 TxPDO
rafe feedbac instruction | 2147483647 ° *
Torque
6074h | 00h 0.1% -32768~32767 | 116 ro TxPDO
Command
Motor rated
6076h | 00h Mn'm 0~4294967295 | U32 ro TxPDO
torque
Torque
6077h | 00h 0.1% -32768~32767 | 116 ro TxPDO
Feedback
There are also related objects with common patterns.
Sub . Data | Acce
Index | . Name Unit Scope o Pdo
index Type | ssibil
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ity
603Fh 00h | Error Code - 0~65535 uUlé6 ro TxPDO
Indicates the status of th
60BOh | 00h | Clowcs E SEMS OLHE | 0~65535 U6 | ro | TxPDO
touch probe function
Indicates the risi d inst
n 1ca-es e rl?lll’lg edge | instru | . o rescas.
60BAh 00h clamping position of | ct 132 1o TxPDO
i 2147483647
Touch Probe 1 unit
Indicates the clamping | instru
. i -2147483648~
60BBh 00h | position of the falling ct 132 ro TxPDO
. 2147483647
edge of Touch Probe 1 unit
Indicates the rising edge | instru
. . -2147483648~
60BCh 00h clamping position of | ct 132 1o TxPDO
i 2147483647
Touch Probe 2 unit
Indicates the clamping | instru
. i -2147483648~
60BDh 00h | position of the falling ct 132 1o TxPDO
i 2147483647
edge of Touch Probe 2 unit
Status byte (6041h)> Functions of CSV control mode>
Sub o
Index nd Name Scope Data type | Accessibility Pdo Op-mode
index
status 0~65535 ule6 ro TxPDO All
word
Indicates the status of the servo driver.
bit information
15| 14 | 13 12 11 10 9 8
r oms ila | oms | rm r
follow drive command vaule r
7 6 5 4 3 2 1 0
6041h 00h w | sod | gs ve f | oe | so | rSTO

r =reserved (not corresponding) w = warning

sod = switch on disabled

oms = operation mode specific gs = quick stop
(Control mode dependent bit) ve = voltage enabled

ila = internal limit active f= fault

oe = operation enabled

rm = remote so = switched on

rtso = ready to switch on

bit13,12,10 (operation mode specific):

Bit Name Value Definition
10 Keep - unused
. 0 The action was not executed based on the target speed.
12 velocity -
Perform the action at the target speed
13 Keep - unused

The so-called "performing actions based on target speed" must meet the following conditions:
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The PDS status is Operation enabled

Not in a slowdown procedure (stop, Quickstop, Shutdown, Disable operation, Falut)
Not in the stop stop state

Torque limit not triggered

3) Actions for the CSV format mode

In the cyclic speed control mode, the motion model (trajectory) is generated not by the slave but by
the master.

The target speed is 60 FFh (target speed).

The update (transmission) of the action command should be entered approximately 100 ms after
enabling the servo operation (via the Operation enabled command).

60C2h (Interpolation time period) specifies the cycle duration for updating the two objects 60FFh
(target speed) and 60B1h. This value is set to match the cycle time of 1C32h-02h.

As monitoring information, it provides 606Ch (speed feedback), among others.

The 60FFh (target speed) value is limited by 6080h (maximum motor speed).

10.2.4 Common Parameters

Register Explanation Unit
RXPDO[0x60FF] Given speed Unit/Unit of
instruction
TXPDO[0x6064] position feedback Command
Unit
TXPDO[0x606C] rate feedback Unit/Unit of
instruction

The maximum motor speed can be adjusted via the

RXPDO[0x6080] r/min

COE-Online online interface to set speed limits.

RXPDO[0x6060] The control mode is CSV (Periodic Synchronization Speed -

Mode); set its value to 9.
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10.3 CST pattern

The CST (Periodic Synchronous Torque Mode) operates the motor at a constant torque by receiving the
torque setting from the host computer.

rque limit (231Ch~231Fh)
> Limit
Max torque (6072h) _ | parameter
Target torque (GU71h) Torque command (6074h)
Max torque (6072h) Target . "
torque »
Command polarity (607Eh) control
. Dri
Motor maximum speed (6080h) R COII:;SI Torque
7 i > |
Torque ramp (6087h) N function fzz:tﬁr:n
Quick stop mode selection (605A) _ 4
d E
Actual torque (6077h)
Actual speed (606Ch) P —
Electroni | c gear
Actual position (6064h) egear | ratio  |g
ratio [ ; B
VEISe ) ) tl nve r: € Electronic gear ratio
transform le Encoder resolution setting (608Fh) [a ”ts ey ¢ (206Dh)
il mation
ation | Gear ratio setting (609 1h) (drive Electronic gear ratio
(host < side) |«——denominator (200Eh)—
side) Feed constant setting (6092h)

A

10.3.1 Relevant parameter

1) Objects associated with the CST control mode (instruction/setting type)

Index | Sub index Name Unit Scope Data type | Accessibility Pdo
6040h 00h control word - 0~65535 uUlé6 ™w RxPDO

Other systems also share common components related to torque control.

Sub
Index | . " Name Unit Scope Data type | Accessibility Pdo
index
6071h | 0Oh Given torque | 0.1% -32768~32767 116 ™w RxPDO
6072h | 00h | Mg e 0~65535 Ul6 rw RxPDO
torque
Maximum .
6080h | 00h r/min 0~4294967295 U32 ™w RxPDO
motor speed
6087h | 00h Torque Slope | 0.1%/S | 0~4294967295 u32 w RxPDO
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| 60B2h | 00h | Torqueoffset | 0.1% | -32768-32767

I16

™w

RxPDO

There are also other related objects with common actions.

Index

Sub
index

Name

Unit

Scope

Data
Type

Accessibility

Pdo

605Ah

00h

Quick parking
method
selection

0~7

I16

™w

NO

605Bh

00h

Close method
selection

I16

NO

605Ch

00h

Pause
shutdown
method

I16

NO

605Dh

00h

Pause option
code

I16

NO

605Eh

00h

Failure
Response
Option Code

I16

NO

607Bh

Range location
restriction

00h

Represents the
607Bh sub-
index number

U8

I0

NO

01h

Minimum
position range
restriction

Command Unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
position range
restriction

Command Unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

Origin Offset

Command Unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

Instruction
polarity

0~255

U8

NO

6085h

00h

Quickly
and

stop
reduce
your speed.

Unit of instruction / s?

0~4294967295

U32

RxPDO

6086h

00h

Position
Trajectory
Planning Type

-32768~32767

I16

RxPDO

608Fh

Position
Encoder
Resolution
Setting

00h

Indicates the
608Fh sub-

U8

I0

NO
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Sub . Data S
: Name Unit Scope Accessibility Pdo
Index | index Type
index number
01h |Encoder pulse 1~4294967295| U32 ro NO
movement
distance
02h |Motor rotation r(any 1~4294967295| U32 o NO
speed power-generating or
power-driven
machine )
- | Gear ratio - - - - -
setting
00h |Represents the - 2 Us o NO
6091h sub-
index number
6091h | 01h |Motor rotation r(any 1~4294967295| U32 ™™ NO
speed power-generating or
power-driven
machine )
02h | Axis rotation r(axle ) 1~4294967295| U32 w NO
angle
- | Feed constant - - - - -
setting
00h |Represents the - 2 Us o NO
6092h sub-
6092h index number
01h |Set the feed Command Unit 1~4294967295| U32 ™w NO
value
02h | Axis rotation r(axle ) 1~4294967295| U32 ™w NO
angle
60B8h | 00h |Probe Mode - 0~65535 ule ™w RxPDO
Control Byte (6040h) <Functions in Control Mode>
Sub o
Index index Name Scope Data type | Accessibility Pdo Op-mode
control word 0~65535 uUle Rw RxPDO All
Set the control commands for servo drivers, such as PDS state transitions.
bit information
5] 14 | 13 | 12 11 10 9 | 8
R om h
6040h | 00h ! 6 | > | 4 3 2 ! 0
oms eo | gs | ev SO
r | R | r

corresponding)

r =reserved (not corresponding)

fr = fault reset

oms = operation mode specific

fr = fault reset

eo = enable operation
(Control mode dependent bit) gs = quick stop

r = reserved (not

(Control mode

253




DS5C2 Series Servo Driver User Manual Table of Contents

Index

Sub
index

Name

Scope

Data type | Accessibility Pdo

Op-mode

h =stop
h = stop
so = switch on

dependent bit) gs = quick stop

ev = enable voltage
ev = enable voltage

CST mode does not use the OMS bit.

2) The object associated with CST moment control (monitoring type)

Index Sub index Name Unit Scope Data type | Accessibility | Pdo
6041h 00h status word - 0~65535 ule6 o TxPDO
6073h 00h maximum 0.1% 0~65535 ule o NO
current
Other torque control objects with common associations (monitoring type)
Sub . Data o
: Name Unit Scope Accessibility |  Pdo
Index | index Type
Actual internal
6063h | 00 " | -2147483648~ 132 TxPDO
ition r
PostHo puise 2147483647 © X
feedback
iti C d -2147483648~
6064h | ooh | POoNIOR omman 132 o TXPDO
feedback Unit 2147483647
Unit/Unit of | -2147483648~
606Ch 00h rate feedback .n1 n1. © 132 10 TxPDO
instruction 2147483647
T
6074h | 00h | 4% 0.1% -32768~32767 | 116 ro TXPDO
Command
Motor rated
6075h | 00h ImA 0~4294967295 | U32 o TxPDO
current
Mot ted
6076h | oon | oo € mNm | 0~4294967295 | U32 o TXPDO
torque
T
6077h | 00h | O v 0.1% -32768~32767 | 116 ro TxPDO
Feedback
C t tual
6078h | 00h | o Acha 0.1% -32768~32767 | 116 ro TxPDO
value
There are also other related objects with common patterns.
Acce
Sub . Data _
Index . Name Unit Scope ssibil Pdo
index Type .
ity
603Fh 00h Error Code - 0~65535 ul6 o TxPDO
Indicates the status of the
60B9%h 00h ) - 0~65535 ul6 o TxPDO
touch probe function
Indicates the rising edge | instru
60BAh 00h 1 i iti f Touch t 21474830648~ 132 TxPDO
clamping position of Touc c : 147483647 o X
Probe 1 unit
60BBh 00h Indicates the clamping | instru | -2147483648~ | 132 o TxPDO
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position of the falling edge ct 2147483647
of Touch Probe 1 unit
Indicates the rising edge | instru
. . -2147483648~
60BCh 00h clamping position of Touch ct 132 o TxPDO
i 2147483647
Probe 2 unit
Indicates the clamping | instru
.. . -2147483648~
60BDh 00h position of the falling edge ct 132 o TxPDO
i 2147483647
of Touch Probe 2 unit
Status Byte (6041h) <Functions of Control Mode>
Sub o
Index | . d Name Scope Data type | Accessibility Pdo Op-mode
index
status word 0~65535 Ule6 o TxPDO All
Indicates the status of the servo driver.
bit information
15| 14 | 13 12 11| 10 9 8
r oms ila | oms | rm r
Drive following command vaule
7 6 5 4 2 1 0
6041h 00h w | sod | gs ve oe | so | rSTO

r =reserved (not corresponding) w = warning

sod = switch on disabled

oms = operation mode specific

gs = quick stop

(Control mode dependent bit) ve = voltage enabled

ila = internal limit active
oe = operation enabled
rm = remote

rtso = ready to switch on

f= fault

so = switched on

bit13,12,10 (operation mode specific):

Bit Name Value Definition

10 Keep unused
Do not execute the action based on the
target torque

12 torque -
Perform the action based on the target
torque

13 Keep unused

The so-called "performing actions based on target speed" must meet the following conditions:

® The PDS status is Operation enabled
® Not in a slowdown procedure (stop, Quickstop, Shutdown, Disable operation, Falut)

® Not in the stop stop state

3) Actions of the CST mode
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Cyclic torque control mode: The Profile (track) is generated not on the slave device but on the
master device.

The target torque is 6071 Nm.

The torque feedforward is 60B2h; feedforward is not supported currently.

Update the action command (send signal): After the servo is turned on, input it approximately 100
ms later.

60C2h (Interpolation time period) specifies the cycle duration for updating the two objects 6071h
(torque given) and 60B2h. This value is set to match the cycle time of 1C32h-02h.

As monitoring information, it provides 6077h (torque feedback), among others.

The value at 6071h (torque setpoint) is subject to the maximum torque limit at 6072h, the constraints

specified in 231Ch (P3-28) and 231Dh (P3-29), as well as the minimum value limitations.
® The speed limit is 6080 h (maximum motor speed).

10.3.2 Common Parameters

Register Explanation Unit
RXPDO[0x6071] Given torque 0.1%
TXPDO[0x6064] position feedback Command Unit
TXPDO[0x606C] rate feedback Unit/Unit of

instruction
TXPDO[0x6077] Torque Feedback 0.1%
RXPDO[0x6080] Maximum motor speed r/min
RXPDO[0x6060] The control mode is CST (Periodic Synchronous Torque -
Mode); set its value to 10.
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10.4 HM pattern

The HM mode (also known as the origin reset mode) is used to initialize the slave's position. This

position control mode specifies the action speed and generates position commands within the servo driver

to execute the origin reset operation. When used in incremental mode, the origin reset must be performed

before initiating any positioning task after power supply activation.

Homing method (6098h)

h 4

Position command (6062h)

Homing speed (6099h)
Masx profile speed (607Fh) Homing
» speed P
‘otor maximum speed (6080h) - control
Homing
Homing acceleration (609Ah) _ comma.nd q
"1 Acceleratio Eeneratan
Quick stop deceleration (6085h) n/ DIOCEESN
. . 7| deceleratio
Maximum acceleration (60C5h) N i
Maximum deceleration (60C6h) | parameter Electroni .
> control e Internal position
forward! | Motion command (60FCh)
Quick stop mode selection (605A) trans_form polarity
> ation
(host
side)
Encoder resolution setting (608Fh) N
Gear ratio setting (6091h) N
Feed constant setting (6092h) N
~ommand polarity (607Eh)
Limit
Jlotor maximum torque (6072h) | parameter
Aotor maximum speed (6080h) | Limit
parameter
[ Position | Y Speed \ A Torque
1 » control ?d}} » control >d}} » control
function function function
E
_ Actual torque (6077h)
_ Actual speed (606Ch) _ -
N Electroni |
_ Actual position (6064h) cgear | Internal actual position (6063h) Electroni P
< ratio 7 cigear
inverse . . ratio Electronic gear ratio
srAnFar |4 Encoder resolution setting (608Fh) inverter g
”(‘ ;tion | Gear ratio setting (6091h) side Electronic gear ratio
ost [¢ | inator (200Eh)
side} | Feed constant setting (6092h)
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10.4.1

Relevant parameter

1) hm Control Mode Association Object (Command/Setting Type)

Index .Sub Name Unit Scope Data Accessibility Pdo
index type
6040h | 00h | control word - 0~65535 Ule6 ™w RxPDO
6098h | 00h | Return to Original - -128~127 18 ™w RxPDO
Method
- Return to original - - - - -
speed
00h | Number of entries - 2 Us8 o NO
609%h | 01h | Original switching | Unit/Unit of | 0~4294967295 | U32 ™w NO
speed instruction
02h | The speed of the Unit/Unit of | 0~4294967295 | U32 ™w NO
restoration process | instruction
609Ah | 00h | Return to original Unit of 0~4294967295 | U32 ™w RxPDO
acceleration instruction
/s?
Other objects also share common position control associations.
Index -Sub Name Unit Scope Data Accessibility Pdo
index type
6072h 00h | maximum 0.1% 0~65535 Ulé6 ™w RxPDO
torque
607Fh | 00h | Maximum Unit/Unit of | 0~4294967295 | U32 ™w RxPDO
Profile velocity instruction
Unit/Unit of | -2147483648~
60B1h | 00h | Speed Offset . . 132 ™w RxPDO
instruction 2147483647
60B2h | 00h | Torque offset 0.1% -32768~32767 | 116 ™w RxPDO
60C5h | 00h | maximal Unit of 0~4294967295 | U32 ™w RxPDO
acceleration instruction /
SZ
60C6h | 00h | maximum Unit of 0~4294967295 | U32 ™w RxPDO
deceleration instruction /
S2
There are also other related objects with common actions.
Sub : o
. Name Unit Scope Data type |Accessibilityy Pdo
Index |index
605Ah| 00h IQuick parking - 0~7 116 ™w NO
method
selection
605Bh| 00h (Close method - 0~1 116 ™™ NO
selection
605Ch| 00h [Pause - 0~1 116 w NO
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Index

Sub
index

Name

Unit

Scope

Data type

IAccessibility|

Pdo

shutdown
method

605Dh)

00h

Pause option
code

116

NO

605Eh

00h

Failure
Response
Option Code

116

NO

Software
absolute
position limit

607Dh|

00h

Represents the
607Dh sub-
index number

U8

10

NO

01h

Minimum
position limit

Command Unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
position limit

Command Unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

Origin Offset

Command Unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

Instruction
polarity

0~255

U8

NO

6085h

00h

Quickly stop
and reduce
your speed.

Unit of instruction /s?

0~4294967295

U32

RxPDO

6086h

00h

Position
Trajectory
Planning Type

-32768~32767

116

RxPDO

Position
Encoder
Resolution
Setting

00h

Indicates the
608Fh sub-
index number

Ug

1(¢]

NO

608Fh

01h

Encoder
movement
distance

Pulse

1~4294967295

uU32

I0

NO

02h

Motor rotation
speed

r(any
power-generating or
power-driven
machine )

1~4294967295

U32

1(¢]

NO

Gear ratio
setting

6091h

00h

Represents the
6091h sub-

U8

I0

NO
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.Sub Name Unit Scope Data type |Accessibility  Pdo
Index |index
index number
Motor rotation r(any 1~4294967295 U32 ™™ NO
olh speed power-generating or
power-driven
machine )
0oh IAXis rotation r(axle ) 1~4294967295 U32 ™w NO
angle
Feed constant - - - - -
i setting
Represents the - 2 uUs o NO
00h 6092h sub-
6092h index number
olh Set the feed Command Unit 1~4294967295 U32 ™w NO
value
0oh IAXis rotation r(axle ) 1~4294967295 U32 ™w NO
angle
60B8h| 00h [Probe Mode - 0~65535 Ul16 ™w RxPDO
Control Byte (6040h) <Functions in HM Control Mode>
Sub Accessibi
) Name Scope Data type ) Pdo Op-mode
Index | index lity
control word 0~65535 ule Rw RxPDO All
Set the control commands for servo drivers, such as PDS state transitions.
bit information
5 | 14 | 13 [ 12 | 1| 10 9 | 8
r oms h
7 6 | 5 | 4 3 ] 2 1 0
Fr oms €0 qs ev SO
R | R | start homing
6040h | 00h | r=reserved (not corresponding)  fr = fault reset r =reserved (not

h = stop
h =stop

corresponding)

operation mode specific
(Control mode dependent bit) gs = quick stop

so = switch on

fr=
oms = operation mode specific

fault reset
eo = enable operation oms =
eo = enable operation

(Control mode

dependent bit) gs = quick stop

ev = enable voltage
ev = enable voltage

bit9,6-4 (operation mode specific):

Bit Name Value Definition
Return to original 0->1 Initiate the origin reset action
(retained) - unused
(retained) - unused
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| 9 | (retained) | - | unused

By enabling bit4 (initiating reset) for 6040 hours, obtain the parameters associated with the origin reset
position control mode (HM)—including reset method, speed, acceleration/deceleration, etc.—and initiate
the action.

Furthermore, even if a new origin reset operation is initiated during the current operation (restarting at bit
4 of 6040h), the new operation will be ignored.

Original method (6098h)

Index -Sub Name Scope Data type ACC.eSSIbﬂ Pdo Op-mod
index ity e
Return to Original | -128~127 18 ™w RxPDO All
Method
Original Point Setting Method

Value definition
-2 Reverse collision back to original state
-1 Return to the original state after a frontal collision
0 No original restoration method specified
1 -Ve LS & index Pulse
2 +Ve LS & index Pulse
3 +Ve HS & index Pulse direction reversal
4 +Ve HS & index Pulse no direction changed
5 -Ve HS & index Pulse direction reversal
6 -Ve HS & index Pulse no direction changed
7 On +Ve HS - index P
8 On +Ve HS + index Pulse
9 After +Ve HS reverse + index Pulse
10 After +Ve HS + index Pulse
11 On -Ve HS - index Pulse

6098h | 00h -

12 On -Ve HS + index Pulse
13 After -Ve HS reverse + index Pulse
14 After -Ve HS + index Pulse
15 Reserved
16 Reserved
17 Same as 1 without index pulse
18 Same as 2 without index pulse
19 Same as 3 without index pulse
20 Same as 4 without index pulse
21 Same as 5 without index pulse
22 Same as 6 without index pulse
23 Same as 7 without index pulse
24 Same as 8 without index pulse
25 Same as 9 without index pulse
26 Same as 10 without index pulse
27 Same as 11 without index pulse
28 Same as 12 without index pulse
29 Same as 13 without index pulse
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small as possible to minimize detection errors.

Sub Accessibil Op-mod
Index | . Name Scope Data type . Pdo
index ity e
30 Same as 14 without index pulse
33 On index Pulse +Ve direction
34 On index Pulse—Ve direction
35 Current postion = home
37 Current postion = home
Return to original speed (6099h)
Index isz;:x Name Scope Data type | Accessibility | Pdo l\fl)(f(;e
Return to original speed - - - - -
) The speed when setting the origin reset position control mode (HM).
00h Number of entries | 2 | Us | o | NO | HM
The number of sub index representing 6099h (original speed)
Speed during search | 0~4294967295 | u32 | ™w |NO | HM
olh Set the speed of the action triggered by the Switch signal detection.
The maximum value is limited by the lower of the internally processed value 6080h
6099h (maximum motor speed) and 2147483647.
Speed during search for |0~4294967295| U32 ™w NO| HM
Zero
Set the detection action speed to the origin.
02h  |If the edge of the Switch signal serves as the origin detection position, set the value as

The maximum value is limited by the lower of the internally processed value 6080h
(maximum motor speed) and 2147483647.

Return to original acceleration (609 Ah)

If set to 0, internal processing is treated as 1.

The deceleration of origin reset (hm) also applies to this object.

there is no need to use the settings of this object; the servo lock will cease.

Index ir?clilet:)x Name Scope Data type | Accessibility Pdo Op-mode
Return to 0~4294967295 u32 ™w RxPDO All
original
acceleration
609Ah 00h Set the acceleration and deceleration values when resetting the origin (hm).

When the original operation mode finally stops (the origin position is detected),

2) hm Control Mode Associated Object (Monitoring Type)

Index .Sub Name Unit Scope Data type |Accessibility| Pdo
index
6041h | O0O0h |status word - 0~65535 ule6 ro TxPDO
60E3h - Select restoration method - - - - TxPDO
00h |Indicates the 60E3h sub- - 1~254 Us o TxPDO
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index number

0lh |Return to Method 1 - 0~32767 Ule6 ro TxPDO
20h | Return to Original - 0~32767 Ul16 ro TxPDO
Method 32
Other entities also share common correlation objects for position control.
Sub Dat
Index | . Y Name Unit Scope at Accessibility | Pdo
index Type
Position Command -2147483648~
6062h 00h . . 132 ro TxPDO
Instruction Unit 2147483647
Actual internal
6063h | 00h iti 1 2147483648~ ) TxPDO
position pulse 147483647 ro X
feedback
iti -2147483648~
6064h 00h position Comm.and 7483648 32 ‘o TxPDO
feedback Unit 2147483647
Position
o Command
6065h 00h | deviation Unit 0~4294967295 | U32 ™w RxPDO
ni
threshold
Error  timeout
6066h 00h . 1ms 0~65535 Ule6 ™w RxPDO
time
Position reaches Command
6067h 00h . 0~4294967295 | U32 ™w RxPDO
the threshold Unit
Position to
6068h 00h . . 1ms 0~65535 Ule6 ™w RxPDO
window time
Unit/Unit of | -2147483648~
606Ch 00h | rate feedback _m m_ © 132 ro TxPDO
instruction 2147483647
Torque
6074h 00h 0.1% -32768~32767 | 116 ro TxPDO
Command
Motor rated
6076h 00h Mn‘'m 0~4294967295 | U32 ro TxPDO
torque
Torque
6077h 00h 0.1% -32768~32767 | 116 ro TxPDO
Feedback
position Command -2147483648~
60F4h 00h o . 132 ro TxPDO
deviation Unit 2147483647
Internal
instructi
HSTUCHOn Unit/Unit of | -2147483648~
60FAh | 00h | speed i ) 132 ro TxPDO
. . instruction 2147483647
(Position  ring
output)
I 1
nterna 22147483648~
60FCh | 00h | Location pulse 132 ro TxPDO
. 2147483647
Instruction

The position feedback for HM after returning to its original position (6064h) is reset to

Z€T10.
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Other objects also share common action associations.

corresponding) w = warning
sod = switch on disabled

oms = operation mode specific gs = quick stop
operation mode specific gs = quick stop
(Control mode dependent bit) ve = voltage enabled
mode dependent bit) ve = voltage enabled

f = fault

f= fault

ila = internal limit active
internal limit active
oe = operation enabled

rm = remote so = switched on

Sub Dat
Index | . Y Name Unit Scope a Accessibility Pdo
index Type
603Fh 00h | Error Code - 0~65535 ule6 ro TxPDO
Indicates the
60B%h 00h | status of the touch - 0~65535 Ule6 o TxPDO
probe function
Indicates the
rising edge Command | -2147483648~
60BAh | 00h ) .. ) 132 ro TxPDO
clamping position Unit 2147483647
of Touch Probe 1
Indicates the
clamping position | Command | -2147483648~
60BBh | 00h X ) 132 ro TxPDO
of the falling edge Unit 2147483647
of Touch Probe 1
Indicates the
rising edge Command | -2147483648~
60BCh | 00h ) . . 132 ro TxPDO
clamping position Unit 2147483647
of Touch Probe 2
Indicates the
60BDh | 00K clamping position | Command | -2147483648~ 32 TxPDO
ro X
of the falling edge Unit 2147483647
of Touch Probe 2
Status Byte (6041h)> Functions in hm Control Mode
Sub A ibil
Index | . Y Name Scope Data type cc.esm ' Pdo Op-mode
index ity
status word 0~65535 Ule6 o TxPDO All
Indicates the status of the servo driver.
bit information
15| 14 13 12 11 10 9 8
R oms ila oms m| r
Homing error | Homing attained Target reached
7| 6 5 4 3 2 1 0
W | sod Qs ve f oe so | rST
O
60410 | oon | T reserved (not corresponding) w = warning r =reserved (not

oms =

(Control

ila=

264




DS5C2 Series Servo Driver User Manual Table of Contents

Index

Sub
index

Name

Accessibil

Scope Data type Pdo Op-mode

ity

rm = remote

so = switched on

rtso = ready to switch on

bit13,12,10 (operation mode specific):

crror

Bit Name Value Definition
10 target reached 0 In motion
current state 1 state of rest
homing attained 0 The origin reset action is not complete
12 Reduction 1 The origin reset operation was successfully executed.
completed
o No origin reset anomaly occurred
Return to original — — -
13 Abnormal origin reset occurred (the origin reset operation

could not be executed properly)

bit13,12,10 (operation mode specific):

Bitl3 Bitl2 Bit10 Definition

0 0 0 During the origin reset movement

0 0 1 The origin reset operation was interrupted or not started.

0 1 0 The origin reset action has been completed, but the target
position has not been reached.

0 1 1 The origin reset maneuver was completed normally.

1 0 0 An abnormal origin reset was detected while the operation
was in progress.

1 0 1 Abnormal origin reset detected; stop state

When the bit12 (homing attained) is in the following states, its value is 0:

®  When the power is supplied
® When the ESM state transitions from Init to PreOP
®  When the origin reset operation begins

When the homing operation (Method 35, Method 37) without motor movement is initiated, the homing

attained value is also set to 0. However, this setting period must be extremely brief (approximately 2 ms).

Original method (60E3)
Index . Sub Name Unit | Scope Data Accessibility Pdo
index type
- Supported Homing method - - - - TxPDO
Return the original method indicating support
00h Number of entries | - | 1~254 | Us8 | ro | TxPDO

60E3h

Indicates the number of return methods supported by 60E3h (Supported Homing Method).

01h 1st supported Homing - | 0~32767 Ul16 ro

method

TxPDO

Indicates support for the first original method.
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Sub . Data i
Index . Name Unit | Scope Accessibility Pdo
index type
20h 32nd supported Homing - | 0~32767 Ule6 1o TxPDO
method
Indicates support for the original method of the 32nd item
bit 15~8 bit 7~0
Index Sub index Reserved Supported Homing method: Original
method
01h 0 1
02h 0 2
03h 0 3
04h 0 4
05h 0 5
06h 0 6
07h 0 7
08h 0 8
0%h 0 9
0Ah 0 10
0Bh 0 11
0Ch 0 12
0Dh 0 13
OEh 0 14
OFh 0 17
10h 0 18
60E3
11h 0 19
12h 0 20
13h 0 21
14h 0 22
15h 0 23
16h 0 24
17h 0 25
18h 0 26
19h 0 27
1Ah 0 28
1Bh 0 29
1Ch 0 30
1Dh 0 33
1Eh 0 34
1Fh 0 35
20h 0 37

For the relationship between the value and the restoration method, refer to 6098h (Restoration Method).

3) Actions of the HM control mode (Homing actions)
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When using the incremental mode, perform a homing action to initialize the position information before
initiating the standard operation.

®  After the origin position is detected, this position serves as the reference for initializing the following
objects (predefined settings).
6062h (position command) = 6064h (position feedback) = 607Ch (return to original offset)
6063h (actual internal position feedback) = 60FCh (position demand internal value) = 0
® [fthe origin reset is executed, the position information is initialized (pre-set). Therefore, the data
obtained based on the previous position information (such as the Touch probe position) must be
retrieved again.
® During the homing action, whether or not the 607Ch (Home offset) is modified, these changes are
not reflected in the current homing operation. They will be incorporated during the next homing
action (when the position information is initialized upon completion).
® 607Ch is only valid in Origin Return Mode 35 and 37.
® Ifthe edges of the Switch signals (T, NOT, HOME) serve as the origin detection positions, assign
each positioning compensation Pin to SI1, SI2, and SI3 respectively. Failure to assign correctly will
trigger an origin reset error. (Note: For the DS5C2 series servo, P5-22 is the positive limit setting
address with a default value of 1, corresponding to servo terminal SI1; P5-23 is the negative limit
NOT setting address with a default value of 2, corresponding to servo terminal SI2; P5-27 is the
origin setting address with a default value of 3, corresponding to servo terminal SI3.)
® In the subsequent Method diagrams described, the following terms denote the corresponding

meanings.
Index pulse The Z-bit signal of the encoder
Home switch The theoretical signal state for near-origin input (ME)

Theoretical signal state of the positive-direction drive prohibition input
(POT)
The theoretical signal state of the negative-direction drive prohibition input
(NOT)

Positive limit

Negative limit

® Update the action command (send signal); after enabling the servo command (Operation enabled
command), input it approximately 100 ms later.
®  The following shows the timing of the HM control mode.

Start homing
(6040h: bit4) >

Target reached
(6041h: bit10)

Homing attained H
(6041h: bitl12)

® Conditions for Homing Error Occurrence

The conditions under which an homing error (Homing error = 1) occurs are as follows.

Conditions for homing error . .
Detailed information
occurrence

Start outside the enabled operation | Homing cannot be initiated when the PDS status is
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Operation enabled (except for methods 35 and 37).

Start at target speed 0

When the set values for 6099h-01h and 6099h-02h are 0, the
Homing function is activated.

(The values for method 33 and 34 at 6099h-02h, as well as
those for method 35 and 37 at 6099h-01h and 6099h-02h,
are excluded from time zero.)

Two limit switches were detected.

During homing startup or the homing operation, two limit
switches (Positive/Negative) are detected.

Use the limit switch

In the Method that reverses via the Limit switch, during the
decelerated reversal action following the detection of the
Limit switch's rising edge, the falling edge of the Limit
switch is also detected.

Undistributed Home switch, Limit
switch

Unallocated IO terminal

10.4.2 Common parameters

Register

Explanation Unit

RXPDO[0x6040] | Control word: Modify the control word to return to the origin -

RXPDO[0x6098] | Return to Origin Method -

RXPDO[0x609A] | Accelerating back to the origin Unit of

instruction /s?

The control mode is HM mode (i.e., return-to-origin mode). Set

RXPDO[0x6060 -
[0x ] its value to 6 when the motor is disabled.
SDO[0x6099] Return to the starting speed and modify it online via | Unit/Unit of
COE-Online instruction
Control Byte (6040h)

Set the sequence to (0x06> 0x0F> 0x1F), enable the drive, and start the motor to return to the origin.

10.4.3 Return to origin method

The current Xinje DS5C2 series

servo supports the following return-to-origin modes:

1-14,17-30,33,34,35,37, -1, and-2. For slaves from other brands, refer to their respective user manuals

for specific return-to-origin specifications.

Method-1:

The servo motor first operates in forward low-speed mode at the set value 6099h:02 (low-speed return to

origin). Upon reaching the mechanical limit position, if the absolute torque value reaches the upper limit

P9-17 (stop-triggered return-to-origin torque threshold) while the absolute speed value remains below the

set value P9-16 (stop-triggered return-to-origin speed threshold), and this condition persists for the

duration specified by P9-18 (stop-triggered return-to-origin time threshold), the system determines that

the mechanical limit position has been reached. Subsequently, two scenarios are considered:

O P7-20 = 0, and the number of quantitative pulses is 0; immediately stop the machine and set this
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position as the zero point (position reset).

Positive djrect Speed V

@D Ad IMeAeeeaaaas

Deceleration point signal rising edge

[

L Trigger signal
Deceleration signal Origin signal falling edge

Motion trajectory

|
\
|
|
|
: Time t
|

2 When P7-20> 0, the number of quantitative pulses is 0; the system operates in reverse at low speed
from the set origin point. Upon detecting the rising edge of P7-20 Z signal pulses, the machine stops
immediately to calibrate the zero point (position reset).

Positiye direct

6@ (e eas

Speed V

- Deceleration point signal rising edge

Motion trajectory I I / >
| | 5 Time t
Motor Z Signal [—I ! -P9-13 [Trigger signal |
| |
|

1

Deceleration signal

3 P7-20 = 0, and the number of quantitative pulses is non-zero. First, operate forward at low speed
(6099h:02); upon reaching the mechanical point, reverse direction to travel back to the origin at high
speed (6099h:01) for the specified pulse duration, then stop the machine and set this position as the zero
point (clear Ecat position).

Positive direct Speed V

Deceleration point signal rising edge

Motion trajectory }

Time t

|
Quantitative :
le-. pulse el 1

Deceleration signal : -P9-12 N

Trigger signal

@ When P7-20> 0 (indicating a non-zero number of quantitative pulses), first operate forward at low
speed (6099h:02). Upon reaching the mechanical point, reverse at low speed (6099h:02) back to the
origin. stop after detecting P7-20 rising edges of Z signals; then stop and proceed at high speed (6099h:01)
for the specified pulse duration before stopping again to calibrate the zero point (clearing the Ecat

position).
i .. . | Factory Effective Scope of
Parameter Functional description Unit Set range ) o
Default time application
The HM bus returns to its - 1
P7-20 |original state to determine the -9999~9999 o EtherCAT pattern
number of Z phases.

return: positive values indicate forward origin search, while negative values indicate reverse

m The positive and negative values of the P7-20 parameter indicate the direction of zero
origin search. The absolute value represents the number of Z-phase searches during zero
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return.

B Method-2:

Similar to the previous return-to-origin mode action, but in the opposite direction.

B Method 1 (6098h=1):

When using Method 1 of this return-to-origin technique, if the reverse limit switch is in a non-triggered
state, the initial movement direction is left. The origin position corresponds to the first Z-phase pulse
located to the right of the position where the negative limit switch becomes invalid.

Mechanical Origin: Motor Z Signal

Reduction point: Reverse overtravel switch

. = Negetive limit
| w— G090 01h Home high speed | —
609%h:02h Home low speed

e ——1
I
e e T . ( |
| Motion trajectory | T
Motor Z-phase signal 1
! Positive limit signal * I
Motor reverse Motor forward
direction direction

Use a negative limit switch in conjunction with the motor's Z-axis signal to return to its original position.
6098h=1 Action Description:

The reverse limit is invalid: When initiating return to origin, start the reverse return at high speed
(6099h:01h). Upon encountering the rising edge of the reverse limit (NOT), decelerate and reverse
direction, then proceed with low-speed forward movement at 6099h:02h. After detecting the falling edge
of the reverse limit, stop at the first motor Z signal.

B Method 2 (6098h=2):

When using Method 2, if the forward limit switch has not been triggered, the initial movement direction
is to the right. The origin position is located at the first Z-phase pulse to the left of the position where the
forward limit switch becomes invalid.

Mechanical Origin: Motor Z Signal

Reduction point: Forward overtravel switch
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f—

= Negetive limit
| e 60991:01h Home high speed =
6099h:02h Home low speed | _

Pl ] N
i L
|
e e 3 r | |
| Motion trajectory | L)
| Motor Z-phase signal |
Positive limit signal + I
Motor reverse Motor forward
direction direction

Use a positive limit switch with the motor's Z-axis signal to return to the original position.
6098h=2 Action Description:

The forward limit switch is invalid: When initiating return to zero, start the forward return at high speed
(6099h:01h). Upon detecting the rising edge of the forward limit switch (POT), decelerate and reverse
direction, then proceed with low-speed reverse operation at 6099h:02h. After detecting the falling edge of
the forward limit switch, stop the motor upon receiving the first Z signal.

B Method 3 (6098h=3), Method 4 (6098h=4):

Use Method 3 or 4; the initial direction of movement depends on the state of the origin switch. The origin
position is either on the reverse-side side of the origin switch or at the initially detected Z-phase position
during forward rotation.

Mechanical Origin: Motor Z Signal

Reduction point: Origin switch

e 609%h:01h Home high speed % Home switch
———  609%h:02h Home low speed

H [ |

I LI I D

I
| | ‘
| 6098h73 Motion trajectory | \ |

\ |
I \ z
\ I |
[ty 0
_ : : \
! 6098h=4 Motion trajectory ! |

|

|
7777777777777777 1 f

|

| [

1

Motor reverse Motor forward
direction direction
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Use the origin switch and the motor Z signal to return to the origin.

6098h=3 Action Description:

(D The origin switch is in an invalid state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the rising edge of the origin switch, decelerate and reverse
direction, then operate in reverse at the original return speed (6099h:02h). Upon detecting the falling edge
of the origin switch, stop the motor upon receiving the first Z-axis signal.

(2 The origin switch is in the active state: When initiating return to origin, start the reverse zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
the rising edge, decelerate, then reverse direction again, and continue running in reverse at the original
return speed (6099h:02h). After encountering the falling edge of the origin switch, stop the motor upon
receiving the first Z-axis signal.

6098h=4 Action Description:

(D The origin switch is in an invalid state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the rising edge of the origin switch, reverse direction; wait for its
falling edge, decelerate, then reverse again. Continue forward operation at the original return speed
(6099h:02h). After encountering the rising edge of the origin switch, stop the motor upon receiving its
first Z-axis signal.

() The origin switch is in the active state: When initiating return to origin, start the reverse return at high
speed (6099h:01h). Upon detecting the falling edge of the origin switch, decelerate and reverse direction,
then proceed forward at the return speed of 6099h:02h. After detecting the rising edge of the origin switch,
stop the motor upon receiving the first Z-axis signal.

Method 5 (6098h=5), Method 6 (6098h=6):

Use Method 5 or 6; the initial direction of movement depends on the state of the origin switch. The origin
position is either on the reverse-side side of the origin switch or at the initially detected Z-phase position
during forward rotation.

Mechanical Origin: Motor Z Signal

Reduction point: Origin switch
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=== 6099h:01h Home high speed .
———  6099h:02h Home low speed " [omeswitch

(]

—
-

.
I 6098h=5 Motion trajectory |

T
I 6098h=6 Motion trajectory |
1

‘H
********************* o,

AR I Motor reverse Motor forward
direction direction

Use the origin switch and the motor Z signal to return to the origin.

6098h=5 Action Description:

(D The origin switch is in an invalid state: During the return to origin, initiate reverse zero return at high
speed (6099h:01h). Upon detecting the rising edge of the origin switch, decelerate and reverse direction,
then proceed forward at the original return speed (6099h:02h). When the falling edge of the origin switch
is detected, stop the motor upon receiving the first Z-axis signal.

@) The origin switch is in the active state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
the rising edge, decelerate, then reverse again. Continue forward operation at the original return speed
(6099h:02h). After encountering the falling edge of the origin switch, stop the motor upon receiving the
first Z-axis signal.

6098h=6 Action Description:

(D The origin switch is in an invalid state: When initiating return to the origin, start the reverse zero
return at high speed (6099h:01h). Upon detecting the rising edge of the origin switch, reverse direction;
then locate the falling edge of the origin switch, decelerate, and reverse direction again. Continue running
in reverse at the original return speed (6099h:02h). After encountering the rising edge of the origin switch,
stop the motor upon receiving the first Z-axis signal.

() The origin switch is in the active state: When initiating return to origin, start forward return at high
speed (6099h:01h); upon detecting the origin switch's falling edge, decelerate and reverse direction, then
operate in reverse at the return speed of 6099h:02h; upon detecting the origin switch's rising edge, stop
the motor at the first Z-axis signal.

Methods 7-14 (6098h = 7—14):

The models 7-14 all utilize the origin switch and Z-phase signal.

For Modes 7 and 8, the initial motion direction is negative if the origin switch is activated at the start of
the movement.

For Modes 9 and 10, the initialization direction is positive if the origin switch is activated at the start of
the action.

For Modes 11 and 12, the initialization direction of the action is positive if the origin switch is already
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activated at the start of the action.

For Modes 13 and 14, the initialization action direction is negative if the origin switch is already activated
at the start of the action.

The final position returning to the origin is the Z-phase signal near the rising or falling edge of the origin
switch.

Mechanical Origin: Motor Z Signal

Reduction point: Origin switch

= 6099h:01h Home high speed
—_— 6099h:02h Home low speed Home switch E Positive

\

[

\

\

\

\

\

\

\

\

\

\

|

limit

|

| Motion trajectory: Located in the
I negative direction of the home switch

_____________________________

: Motion trajectory: Located within the |
| home switch signal I

\
\
\
\
\
\
O e T I | @
\
\
\
\
\
\

Motion trajectory: Located in the
1 _positive direction of the home switch _ | ‘ (3)

3

—

<— Motor reverse direction Motor forward direction —

Use the origin switch, forward limit signal, and the motor Z-axis signal to return to its original position.

(D Located in the negative direction of the origin switch: During initial return, initiate forward zero return
at high speed (6099h:01h). Upon encountering the rising edge of the origin switch, decelerate and reverse
direction, then proceed in reverse at the return speed of 6099h:02h. When reaching the falling edge of the
origin switch, stop the motor upon detecting the first Z-axis signal.

(2 The origin switch is in the active state: When initiating return to origin, start the reverse zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
the rising edge, decelerate, then reverse direction again, and continue running in reverse at the original
return speed (6099h:02h). After encountering the falling edge of the origin switch, stop the motor upon
receiving the first Z-axis signal.

(3 Operating in the forward direction of the origin switch: During initial return, initiate forward zero
return at high speed (6099h:01h). Upon reaching the forward limit, automatically switch direction and
continue high-speed operation. After detecting the rising edge of the origin switch, proceed forward until
encountering its falling edge—then reverse direction, identify the next rising edge, decelerate, and switch
direction again. Return in reverse at the original speed (6099h:02h). Upon detecting the falling edge of
the origin switch, stop based on the first motor Z signal.

6098h=8 Action Description:
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(D Positioned in the negative direction relative to the origin switch: During initial return, initiate forward
zero return at high speed (6099h:01h). Upon detecting the rising edge of the origin switch, reverse
direction; identify the falling edge, decelerate, then reverse again. Continue forward operation at the
original return speed (6099h:02h). When the rising edge of the origin switch is detected, stop the motor
upon receiving the first Z-axis signal.

() The origin switch is in the active state: When initiating return to origin, start the reverse return at high
speed (6099h:01h). Upon detecting the falling edge of the origin switch, decelerate and reverse direction,
then proceed forward at the return speed of 6099h:02h. After detecting the rising edge of the origin switch,
stop the motor upon receiving the first Z-axis signal.

(3 Operating in the forward direction at the origin switch: During initial return, initiate a rapid forward
zero-return movement (6099h:01h). Upon reaching the forward limit, automatically reverse direction and
maintain high-speed operation. After detecting the rising edge of the origin switch, continue forward until
encountering its falling edge—then decelerate and reverse direction, proceeding forward at the original
return speed (6099h:02h). Upon detecting the rising edge of the origin switch again, stop the motor upon
receiving the first Z-axis signal.

® 6098h=9 Action Description:

(D Located in the negative direction of the origin switch: During initial return, initiate forward zero return
at high speed (6099h:01h). Upon encountering the rising edge of the origin switch, continue forward until
reaching its falling edge, then decelerate and reverse direction, operating backward at the return speed of
6099h:02h. After detecting the rising edge of the origin switch, stop when the first motor Z signal is
detected.

2 The origin switch is in the active state: When initiating return to origin, start forward return at high
speed (6099h:01h); upon detecting the origin switch's falling edge, decelerate and reverse direction, then
operate in reverse at the return speed of 6099h:02h; upon detecting the origin switch's rising edge, stop
the motor at the first Z-axis signal.

(3 Operating in the forward direction at the origin switch: During initial return, initiate a rapid forward
zero-return movement (6099h:01h). Upon reaching the forward limit, automatically reverse direction for
high-speed operation. When the origin switch reaches its rising edge, reverse direction again; then locate
the origin switch's falling edge, decelerate, and reverse direction once more. Continue with reverse
operation at the original return speed (6099h:02h). After detecting the origin switch's rising edge, stop the
motor upon receiving the first Z-axis signal.

® 6098h=10 Action Description:

(D Located in the negative direction of the origin switch: During initial return, proceed forward at high
speed (6099h:01h) to reach zero. Upon encountering the rising edge of the origin switch, continue
forward until reaching its falling edge, then reverse direction and search for the next rising edge. Slow
down, reverse again, and resume forward movement at the original return speed (6099h:02h). Upon
encountering the falling edge of the origin switch, stop when detecting the first motor Z signal.

2 The origin switch is in the active state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
the rising edge, decelerate, then reverse again. Continue forward operation at the original return speed
(6099h:02h). After encountering the falling edge of the origin switch, stop the motor upon receiving the
first Z-axis signal.

(3 When positioned at the origin switch in forward direction: During initial return, initiate a rapid
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forward zero-return movement (6099h:01h). Upon reaching the forward limit, automatically reverse
direction and continue high-speed operation. After detecting the rising edge of the origin switch,
decelerate and reverse direction again, then proceed forward at the original return speed (6099h:02h).
Upon detecting the falling edge of the origin switch, stop the motor upon receiving the first Z-axis signal.

(D Located in the negative direction of the origin switch: During initial return, initiate reverse zero return
at high speed (6099h:01h). Upon reaching the reverse limit, automatically switch direction and continue
running at high speed. After detecting the rising edge of the origin switch, proceed forward until
encountering its falling edge—then reverse direction, identify the next rising edge, decelerate, and switch
direction again. Continue forward at the original return speed (6099h:02h), and upon detecting the falling
edge of the origin switch, stop based on the first motor Z signal.

2 The origin switch is in the active state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
the rising edge, decelerate, then reverse again. Continue forward operation at the original return speed
(6099h:02h). After encountering the falling edge of the origin switch, stop the motor upon receiving the
first Z-axis signal.

(3 When positioned in the forward direction of the origin switch: During initial return, initiate reverse
zero return at high speed (6099h:01h). Upon encountering the rising edge of the origin switch, decelerate
and reverse direction, then proceed forward at the return speed of 6099h:02h. Upon reaching the falling
edge of the origin switch, stop the motor upon detecting the first Z-axis signal.

6099h:01h Home high speed
——  6099h:02h Home low spe= Negative
limit

Home switch

—

Motion trajectory: Located in the |,
Positive direction of the home switch | |
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<— Motor reverse direction Motor forward direction —>

Use the origin switch, reverse limit signal, and motor Z-axis signal to return to the original position.

6098h=11 Action Description:

(D Located in the negative direction of the origin switch: During initial return, initiate reverse zero return
at high speed (6099h:01h). Upon reaching the reverse limit, automatically switch direction and continue
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running at high speed. After detecting the rising edge of the origin switch, proceed forward until
encountering its falling edge—then reverse direction, identify the next rising edge, decelerate, and switch
direction again. Continue forward at the original return speed (6099h:02h), and upon detecting the falling
edge of the origin switch, stop based on the first motor Z signal.

) The origin switch is in the active state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
the rising edge, decelerate, then reverse again. Continue forward operation at the original return speed
(6099h:02h). After encountering the falling edge of the origin switch, stop the motor upon receiving the
first Z-axis signal.

(3 When positioned in the forward direction of the origin switch: During initial return, initiate reverse
zero return at high speed (6099h:01h). Upon encountering the rising edge of the origin switch, decelerate
and reverse direction, then proceed forward at the return speed of 6099h:02h. Upon reaching the falling
edge of the origin switch, stop the motor upon detecting the first Z-axis signal.

® 6098h=12 Action Description:

(D Located in the negative direction of the origin switch: During initial return to zero, the system initiates
reverse zero return at high speed (6099h:01h). Upon reaching the reverse limit, it automatically switches
direction and continues running at high speed. After detecting the rising edge of the origin switch, it
proceeds forward until encountering its falling edge—at which point it decelerates and reverses direction,
operating backward at the original return speed (6099h:02h). Upon detecting the rising edge again, the
system stops at the first motor Z signal.

@) The origin switch is in the active state: When initiating return to origin, start forward return at high
speed (6099h:01h); upon detecting the origin switch's falling edge, decelerate and reverse direction, then
operate in reverse at the return speed of 6099h:02h; upon detecting the origin switch's rising edge, stop
the motor at the first Z-axis signal.

(3 When positioned in the forward direction of the origin switch: During initial return, initiate reverse
zero return at high speed (6099h:01h). Upon detecting the rising edge of the origin switch, reverse
direction; identify the falling edge, decelerate, and reverse direction again. Continue reverse operation at
the original return speed (6099h:02h). Upon encountering the rising edge of the origin switch, stop the
motor upon receiving the first Z-axis signal.

® 6098h=13 Action Description:

(D Located in the negative direction of the origin switch: During initial return, the system initiates reverse
zero return at high speed (6099h:01h). Upon reaching the reverse limit, it automatically switches
direction and continues running at high speed. When the origin switch reaches its rising edge, the system
reverses direction, waits for the falling edge, decelerates, and reverses again before operating forward at
the original return speed (6099h:02h). After encountering the origin switch's rising edge, the system stops
at the first motor Z signal.

) The origin switch is in the active state: When initiating return to origin, start the reverse return at high
speed (6099h:01h). Upon detecting the falling edge of the origin switch, decelerate and reverse direction,
then proceed forward at the return speed of 6099h:02h. After detecting the rising edge of the origin switch,
stop the motor upon receiving the first Z-axis signal.

(3 When positioned in the forward direction of the origin switch: During initial return, initiate reverse
zero return at high speed (6099h:01h). Upon encountering the rising edge of the origin switch, continue
forward until reaching its falling edge, then decelerate and reverse direction. Proceed forward at the
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original return speed (6099h:02h). After encountering the rising edge of the origin switch again, stop at
the first motor Z signal.

6098h=14 Action Description:

(D Located in the negative direction of the origin switch: During initial return, the system initiates reverse
zero return at high speed (6099h:01h). Upon reaching the reverse limit, it automatically switches
direction and continues running at high speed. After detecting the rising edge of the origin switch, it
decelerates and reverses direction, operating backward at the original return speed (6099h:02h). Upon
encountering the falling edge of the origin switch, it stops at the first motor Z signal.

(2 The origin switch is in the active state: When initiating return to origin, start the reverse zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
the rising edge, decelerate, then reverse direction again, and continue running in reverse at the original
return speed (6099h:02h). After encountering the falling edge of the origin switch, stop the motor upon
receiving the first Z-axis signal.

(3 When positioned in the forward direction of the origin switch: During initial return, initiate reverse
zero return at high speed (6099h:01h). Upon detecting the rising edge of the origin switch, continue
forward until encountering its falling edge, then reverse direction. Subsequently, identify the next rising
edge of the origin switch, decelerate, and execute another reversal. Operate in reverse at the original
return speed (6099h:02h). After detecting the falling edge of the origin switch, stop the motor upon
receiving the first Z-axis signal.

Method (6098h=17):

This method is similar to Method 1.

The key difference is that the origin detection position is not determined by the motor's Z-axis signal, but
rather by the position change of the reverse limit switch (refer to the figure below).

When the reverse limit (NOT) is not assigned, Homing error = 1.

Mechanical Origin: Reverse Limit Switch

Reduction point: Reverse limit switch

= 609%h:01h Home high speed % Negative limit
6099h:02h Home low speed
| [ D
l L]

oot 1 |
|
|

______________________ |

Motor forward

<— Motor reverse direction direction

Use the reverse limit signal to return to the original position.

6098h=17 Action Description:

The reverse limit is invalid: When starting the return process, begin the reverse zero return at high speed
(6099h:01h). Upon encountering the rising edge of the reverse limit (NOT), switch direction and
decelerate, then proceed with low-speed forward operation at 6099h:02h. stop upon reaching the falling
edge of the reverse limit.
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B Method (6098h=18):

This method is similar to Method 2.

The key difference is that the origin detection position is not determined by the motor's Z-axis signal, but
rather by the position change of the forward limit switch (refer to the figure below).

When the positive limit switch (POT) is not assigned, Homing error = 1.

Mechanical Origin: Forward Limit Switch

Reduction point: Forward limit switch

= 6099h:01h Home high speed % Positive limit
6099h:02h Home low speed
- D
LT I

fmmmm
I 6098h=18 Motion trajectory | |
,,,,,,,,,,,,,,,,,,,,, |

P ]

L _P_O_s'_tflf llr_n_lt_s_lg_n_al _i Motor reverse Motor forward

-~ direction direction -

Use the forward limit signal to return to the original position.
® 6098h=18 Action Description:

The forward limit switch is invalid: When initiating return to origin, the system starts forward zero return
at high speed (6099h:01h). Upon detecting the rising edge of the forward limit switch (POT), it reverses
direction and decelerates, then proceeds in reverse at reduced speed (6099h:02h) until reaching the falling
edge of the forward limit switch, at which point it stops.

B Method (6098h=19,6098h=20):

This method is similar to Methods 3 and 4.

The difference is that the origin detection position is not determined by the motor's Z-axis signal, but
rather by the position where the origin switch changes (see the figure below).

When HOME is not allocated, Homing error = 1.

Mechanical Origin: Origin Switch

Reduction point: Origin switch
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S—609%:01h Home high speed Home
——  609%h:02h Home low speed | switch

Tt T T T T T T T
| Home switch signal—
________________ [ Motor reverse Motor forward

b direction direction -
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switch
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|
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! Home switch signal
,,,,,,,,,,,,,,,, [ Motor reverse Motor forward

- direction direction -

Use the origin switch signal to return to the origin.
® 6098h=19 Action Description:

(D The origin switch is in an invalid state: During initial return, the system initiates forward zero return at
high speed (6099h:01h). Upon detecting the rising edge of the origin switch signal, it reverses direction
and decelerates, then proceeds in reverse at the return speed of 6099h:02h until stopping upon receiving
the falling edge of the origin switch signal.

() The origin switch is in the active state: When initiating return to origin, start the reverse zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, switch direction; then locate
the rising edge and switch direction again. Slow down and continue the reverse operation at the original
return speed (6099h:02h), stopping upon encountering the falling edge of the origin switch.

® 6098h=20 Action Description:

(D The origin switch is in an invalid state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the rising edge of the origin switch, reverse direction; locate the
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falling edge of the origin switch and reverse direction again, then decelerate. Continue forward operation
at the original return speed (6099h:02h), stopping upon encountering the rising edge of the origin switch.

() The origin switch is in the active state: When initiating return to origin, the system begins reverse zero
return at high speed (6099h:01h). Upon detecting the falling edge of the origin switch, it switches
direction and decelerates, then proceeds forward at the original return speed (6099h:02h), stopping upon
encountering the rising edge of the origin switch.

Method (6098h=21,6098h=22):

This method is similar to Methods 5 and 6.

The key difference lies in the fact that the origin detection position is not determined by the motor's
Z-axis signal, but rather by the position where the origin switch changes.

(See the figure below)

When the origin signal is not assigned, Homing error = 1.

Mechanical Origin: Origin Switch

Reduction point: Origin switch

Home
switch

]

=== 6099h:01h Home high speed
——  609%h:02h Home low speed

|

]

o
f=)
O
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T
o
S
<
o
=3
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=]
(=g
g
&,
[0
(o]
9
o
S
~<

|
! Home switch signal
7777777777777777 ! Motor reverse Motor forward

- direction direction -
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S—609%:01h Home high speed Home
——  609%h:02h Home low speed | switch

Tt T T T T T T T
| Home switch signal—
________________ [ Motor reverse Motor forward

b direction direction -

Use the origin switch signal to return to the origin.

6098h=21 Action Description:

(D The origin switch is in an invalid state: When initiating return to the origin, reverse zeroing begins at
high speed (6099h:01h). Upon detecting the rising edge of the origin switch, the system switches
direction and decelerates, then proceeds forward at the original return speed (6099h:02h), stopping upon
encountering the falling edge of the origin switch.

@) The origin switch is in the active state: When initiating return to origin, start forward return at high
speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for the
rising edge, then reverse again while decelerating. Continue forward operation at the original return speed
(6099h:02h), stopping upon encountering the falling edge of the origin switch.

6098h=22 Action Description:

(D The origin switch is in an invalid state: When initiating return to origin, the system starts reverse zero
return at high speed (6099h:01h). Upon detecting the rising edge of the origin switch, it switches
direction; then, upon identifying the falling edge, it switches direction again, decelerates, and continues
reverse operation at the original return speed (6099h:02h), stopping upon encountering the rising edge of
the origin switch.

() The origin switch is in the active state: When initiating return to origin, the forward return begins at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, the direction is reversed and
deceleration occurs, followed by reverse operation at the return speed of 6099h:02h. The machine stops
upon detecting the rising edge of the origin switch.

Method (6098h=23,24,25,26):

This method is similar to the original methods 7, 8, 9, and 10.

The difference is that the origin detection position is not determined by the motor's Z-axis signal, but
rather by the position where the origin switch changes (see the figure below).

When the origin signal and forward limit signal are not assigned, Homing error = 1.

Mechanical Origin: Origin Switch
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Reduction point: Origin switch

——  609%h:02h Home low speed switch limit

= 609%h:01h Home high speed Home % Positive
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I
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<— Motor reverse direction Motor forward direction —

Use the origin switch signal and the forward limit signal to return to the origin.
® 6098h=23 Action Description:

(D Located in the negative direction of the origin switch: During initial return, initiate forward zero return
at high speed (6099h:01h); upon encountering the rising edge of the origin switch, decelerate and reverse
direction, then proceed in reverse at the return speed of 6099h:02h; stop upon reaching the falling edge of
the origin switch.

() The origin switch is in the active state: When initiating return to origin, start the reverse zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
its rising edge, decelerate, then reverse again. Continue operating in reverse at the original return speed
(6099h:02h), stopping upon encountering the falling edge of the origin switch.

(3 Operating in the forward direction of the origin switch: During initial return, initiate a rapid
(6099h:01h) forward zero-return motion. Upon reaching the forward limit, automatically reverse direction
and continue high-speed operation. After detecting the rising edge of the origin switch, proceed forward
until encountering its falling edge—then reverse direction again while identifying the next rising edge,
decelerate, and execute another reversal. Subsequently, operate in reverse at the original return speed
(6099h:02h), stopping upon reaching the origin switch's falling edge.

® 6098h=24 Action Description:

(D Located in the negative direction of the origin switch: During initial return, initiate forward zero return
at high speed (6099h:01h). Upon encountering the rising edge of the origin switch, reverse direction;
locate the falling edge, decelerate, then reverse again. Continue forward operation at the original return
speed (6099h:02h), stopping upon encountering the rising edge of the origin switch.

(2 The origin switch is in the active state: When initiating return to origin, the system begins reverse zero
return at high speed (6099h:01h); upon detecting the falling edge of the origin switch, it decelerates and
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reverses direction, then proceeds forward at the original return speed (6099h:02h), stopping upon
encountering the rising edge of the origin switch.

(3 Operating in the forward direction at the origin switch: During initial return, initiate a rapid forward
zero-return movement (6099h:01h). Upon reaching the forward limit, automatically reverse direction and
continue high-speed operation. After detecting the rising edge of the origin switch, proceed forward until
encountering its falling edge—then decelerate, reverse direction, and resume forward movement at the
original return speed (6099h:02h). stop upon detecting the rising edge of the origin switch again.

® 6098h=25 Action Description:

(D Located in the negative direction of the origin switch: During initial return, initiate forward zero return
at high speed (6099h:01h). Upon encountering the rising edge of the origin switch, continue forward until
reaching its falling edge, then decelerate and reverse direction, operating backward at the return speed of
6099h:02h. stop upon encountering the rising edge of the origin switch.

() The origin switch is in the active state: When initiating return to origin, the forward return begins at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, deceleration occurs
followed by direction reversal, enabling reverse operation at the return speed of 6099h:02h. The machine
stops upon dete  cting the rising edge of the origin switch.

(3 Operating in the forward direction of the origin switch: During initial return, initiate forward zero
return at high speed (6099h:01h). Upon reaching the forward limit, automatically switch direction and
continue high-speed operation. When the origin switch reaches its rising edge, reverse direction; detect
the falling edge, decelerate, and switch direction again. Then operate in reverse at the original return
speed (6099h:02h), stopping upon encountering the origin switch's rising edge.

6098h=26 Action Description:

(D Located in the negative direction of the origin switch: During initial return, proceed forward at high
speed (6099h:01h) to reach zero. Upon encountering the rising edge of the origin switch, continue
forward until reaching its falling edge—then reverse direction and search for the next rising edge before
decelerating and reversing again. Continue forward at the original return speed (6099h:02h), stopping
upon encountering the falling edge of the origin switch.

) The origin switch is in the active state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
its rising edge, decelerate, then reverse again. Continue forward operation at the original return speed
(6099h:02h), stopping upon encountering the falling edge of the origin switch.

(3 When positioned at the origin switch in forward direction: During initial return, initiate forward zero
return at high speed (6099h:01h). Upon reaching the forward limit, automatically switch direction and
continue high-speed operation. After detecting the rising edge of the origin switch, decelerate and reverse
direction, then proceed forward at the return speed of 6099h:02h. stop upon detecting the falling edge of
the origin switch.

B Method (6098h=27,28,29,30):
This method is similar to the original methods 11,12,13, and 14.
The difference is that the origin detection position is not determined by the motor's Z-axis signal, but

rather by the position where the origin switch changes (see the figure below).
When the origin switch and negative limit are not assigned, Homing error = 1.
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Mechanical Origin: Origin Switch

Reduction point: Origin switch
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Use the origin switch signal and the reverse limit signal to return to the origin.
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6098h=27 Action Description:

(D Located in the negative direction of the origin switch: During initial return, the system begins reverse
zero return at high speed (6099h:01h). Upon reaching the reverse limit, it automatically switches
direction and continues running at high speed. After detecting the rising edge of the origin switch, it
proceeds forward until encountering its falling edge, at which point it reverses direction, searches for the
next rising edge, decelerates, and switches direction again. It then runs forward at the original return
speed (6099h:02h) until stopping upon encountering the origin switch's falling edge.

) The origin switch is in the active state: When initiating return to origin, start forward zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
its rising edge, decelerate, then reverse again. Continue forward operation at the original return speed
(6099h:02h), stopping upon encountering the falling edge of the origin switch.

(3 When positioned in the forward direction of the origin switch: During initial return to zero, initiate
reverse return at high speed (6099h:01h). Upon encountering the rising edge of the origin switch,
decelerate and reverse direction, then proceed forward at the return speed of 6099h:02h. stop upon
reaching the falling edge of the origin switch.

6098h=28 Action Description:

(D Located in the negative direction of the origin switch: During initial return, the system initiates reverse
zero return at high speed (6099h:01h). Upon reaching the reverse limit, it automatically switches
direction and continues running at high speed. After detecting the rising edge of the origin switch, it
proceeds forward until encountering its falling edge—at which point it decelerates, reverses direction, and
operates in reverse at the original return speed (6099h:02h), ultimately stopping upon detecting the origin
switch's rising edge again.

() The origin switch is in the active state: When initiating return to origin, the forward return begins at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, deceleration occurs
followed by direction reversal, enabling reverse operation at the return speed of 6099h:02h. The machine
stops upon detecting the rising edge of the origin switch.

(3 When positioned in the forward direction of the origin switch: During initial return, initiate reverse
zero return at high speed (6099h:01h). Upon detecting the rising edge of the origin switch, reverse
direction; identify the falling edge, decelerate, and reverse direction again. Continue operating in reverse
at the original return speed (6099h:02h), stopping upon encountering the rising edge of the origin switch.

6098h=29 Action Description:

(D Located in the negative direction of the origin switch: During initial return, the system initiates reverse
zero return at high speed (6099h:01h). Upon reaching the reverse limit, it automatically switches
direction and continues running at high speed. After detecting the rising edge of the origin switch, it
reverses direction, waits for the falling edge, decelerates, and reverses again. It then proceeds forward at
the original return speed (6099h:02h) until stopping upon encountering the rising edge of the origin
switch.

(@) The origin switch is in the active state: When initiating return to origin, the system begins reverse zero
return at high speed (6099h:01h); upon detecting the falling edge of the origin switch, it decelerates and
reverses direction, then proceeds forward at the original return speed (609%h:02h), stopping upon
encountering the rising edge of the origin switch.

(3 When positioned in the forward direction of the origin switch: During initial return to zero, initiate
reverse zero return at high speed (6099h:01h). Upon encountering the rising edge of the origin switch,
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continue forward until reaching its falling edge, then decelerate and reverse direction. Proceed forward at
the original return speed (6099h:02h), stopping upon encountering the rising edge of the origin switch.

6098h=30 Action Description:

(D Located in the negative direction of the origin switch: During initial return to zero, it begins reverse
movement at high speed (6099h:01h). Upon reaching the reverse limit, it automatically switches direction
and continues running at high speed. After detecting the rising edge of the origin switch, it decelerates
and reverses direction, operating backward at the original return speed (6099h:02h), and stops upon
encountering the falling edge of the origin switch.

(2 The origin switch is in the active state: When initiating return to origin, start the reverse zero return at
high speed (6099h:01h). Upon detecting the falling edge of the origin switch, reverse direction; wait for
its rising edge, decelerate, then reverse again. Continue operating in reverse at the original return speed
(6099h:02h), stopping upon encountering the falling edge of the origin switch.

(3 When positioned in the forward direction of the origin switch: During initial return, initiate reverse
zero return at high speed (6099h:01h). Upon encountering the rising edge of the origin switch, continue
forward until reaching its falling edge, then reverse direction. Subsequently, detect the next rising edge of
the origin switch, decelerate, and reverse again. Operate in reverse at the original return speed
(6099h:02h), stopping upon encountering the falling edge of the origin switch.

Method (6098h=33,34):

Use Method 33 or 34, with the direction back to the origin being negative or positive, respectively. The
original position is located at the Z-axis near the selected direction.

Mechanical Origin: Motor Z Signal

Reduction point: None

= 6099h:01h Home high spﬂi
6099h:02h Home low sp

ol (O
|
L1

The origin is on the Z-positive sign.

6098h=33 Action Description:

Upon returning to the original state, run in reverse at the original speed of 6099h:02h until the first motor

Z signal triggers a shutdown.

6098h=34 Action Description:

Upon returning to the original position, the system operated forward at a speed of 6099h:02h until

encountering the first motor Z signal, which triggered a shutdown.

B Method 35 (6098h=35), Method 37 (6098h=37):
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In the original 35,37 mode, after triggering the origin reset action, the current position is the origin.

Mechanical Origin: Trigger Position

m All restoration methods become effective only after being triggered by the corresponding
restoration action command.
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10.5 PP pattern

PP (Profile Position Control Mode) is a positioning control method that specifies target position, target
speed, acceleration/deceleration, etc., and generates corresponding position commands within the servo
driver before execution. This control mode should be used when the communication cycle exceeds 500

Us.
Target position (607 Ah)
Position range limit (607Bh) > pf:r):rlrtlls:tgr ntemal target positi op)
Software position limit (607Dh) control
e Position command (6062h)
Profile speed (608 1h) R niernal running speed
Max profile speed (607Fh) R R;I::;lg
Motor maximum speed P ol Position
(6086h) contro command
Internal generatio
. acceleration/ n »
Profile acceleration (6083h) > . deceleration processin
Profile deceleration (6084h) Accelerati Deceleration g
> on/ upon receiving
Quick stop deceleration (608 5h) | decelerati Quickstop
. : g on command Electron Internal position
Maximum acceleration (60CSh) » parameter ic gear Moti command (60FCh)
Maximum deceleration (60C6h) R control forward 5| on » 1
g transfor polar i
Quick stop mode selection (605A) mation it
(host
side)
Encoder method selection (608Fh) |
Gear ratio setting (6091h) R
Feed constant setting (6092h) R
Command polarity (607Eh)
Torque limit (231Ch~231Fh)
>  Limit
Maximum torque (6072h) | parameter
Motor maximum speed (6080h) Limit
g parameter
Position v Speed Torque
1 > control__| >D—> control =} control___|
function function function
Y 4 Y
E
_ Actual torque (6077h)
_ Actual speed (606Ch) B Electron |
< Electron ic gear
_ Actual position (6064h) 1 g:ar Internal actual position (6063h) ratio |
b ilf:elr(;e inverse
transfor Encoder resolution setting (608Fh) transfor | _ Electronic gear ratio numerator (200Dh)
. . . mation |-
rrz}e:g;)tn ( Ccar ratio setting (6091h) (drive Electronic gear ratio denominator (200Eh)
side) e Feed constant setting (6092h) side) 7

289




DS5C2 Series Servo Driver User Manual Table of Contents

10.5.

1 Relevant parameter

1) PP control mode associated objects (instruction/setting type)

Sub Dat
Index | . Y Name Unit Scope a Accessibility| Pdo
index type
6040h | 00h |control word - 0~65535 Uleé6 ™w RxPDO
6072h | 00h |maximum torque 0.1% 0~65535 uUleé ™w RxPDO
C d -2147483648~
607Ah| 00h [target location omn?an 132 ™ RxPDO
Unit 2147483647
Software absolute
position limit
Represents the
00h |607Dh sub- index - 2 U8 ro NO
607Dh number
Minimum position Command | -2147483648~
0lh |, . . 132 ™w RxPDO
limit Unit 2147483647
Maximum position Command | -2147483648~
02h |.. . . 132 ™w RxPDO
limit Unit 2147483647
Maximum Profile Unit/Unit of
607Fh | 00h ) i ) 0~4294967295 U32 ™w RxPDO
velocity instruction
Unit/Unit of
6081h | 00h |Profile run speed . . 0~4294967295 U32 ™w RxPDO
instruction
Unit of
6083h | 00h |Outline acceleration | instruction | 0~4294967295 U32 ™w RxPDO
/s?
Unit of
Profile deceleration . n o,
6084h | 00h ‘ instruction | 0~4294967295 U32 ™w RxPDO
rate
/s?
Unit/Unit of | -2147483648~
60B1h| 00h |Speed Offset i ) 132 ™w RxPDO
instruction 2147483647
60B2h| 00h |Torque offset 0.1% -32768~32767 116 ™w RxPDO
. Unit of
maximal . )
60C5h| 00h . instruction/ | 0~4294967295 U32 ™w RxPDO
acceleration ,
S
. Unit of
maximum i .
60C6h| 00h . instruction / | 0~4294967295 U3 ™w RxPDO
deceleration R
s
There are also other related objects with common actions.
Sub Dat
Index |, Y Name Unit Scope a Accessibility| Pdo
index Type
<k parki
605Ah| 0o | 2Uick parking ; 0~7 ne | rw NO
method selection
Cl thod
605Bh| 00h [ ¢ MO ] 0~1 116 rw NO
selection
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Index

Sub
index

Name

Unit

Scope

Data
Type

Accessibility

Pdo

605Ch

00h

Pause shutdown
method

0~1

116

NO

605Dh

00h

Pause option
code

1~3

116

NO

605Eh

00h

Failure Response
Option Code

0~2

116

NO

607Dh

Software
location
restriction

00h

Represents the
607Dh sub-
index number

U8

10

NO

01h

Minimum
position limit

Command Unit

-2147483648~2147483647

132

RxPDO

02h

Maximum
position limit

Command Unit

-2147483648~2147483647

132

RxPDO

607Ch

00h

Origin Offset

Command Unit

-2147483648~2147483647

132

RxPDO

607Eh

00h

Instruction
polarity

0~255

Us

NO

6085h

00h

Quickly stop and
reduce your
speed.

Unit of
instruction /s?

0~4294967295

uU32

RxPDO

6086h

00h

Position
Trajectory
Planning Type

-32768~32767

I16

RxPDO

608Fh

Position Encoder
Resolution
Setting

00h

Indicates the
608Fh sub- index
number

Us

10

NO

01lh

Encoder
movement
distance

pulse

1~4294967295

uU32

10

NO

02h

Motor rotation
speed

r(any
power-generating
or power-driven
machine )

1~4294967295

uU32

10

NO

6091h

Gear ratio setting

00h

Represents the
6091h sub- index
number

U8

10

NO

01h

Motor rotation
speed

r(any
power-generating

or power-driven

1~4294967295

U32

NO
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Sub : Data o
Index |, Name Unit Scope Accessibility| Pdo
index Type
machine )
Axis rotation
02h r(axle ) 1~4294967295 U32 w NO
angle
Feed constant
setting
Represents the
00h |6092h sub- index - 2 U8 ro NO
6092h number
Set the feed .
01h Command Unit 1~4294967295 U32 ™w NO
value
AXis rotation
02h r(axle ) 1~4294967295 U32 w NO
angle
60B8h| 00h |Probe Mode - 0~65535 Ule ™w RxPDO
Control Byte (6040h) <Functions in Control Mode>
Sub —
Index ind Name Scope Data type | Accessibility Pdo Op-mode
index
control 0~65535 Ule ™w RxPDO All
word
Set the control commands for servo drivers, such as PDS state transitions.
bit information
5] 14 | 13 12 | 11 10 |98
r om | h
7] 6 | 5 | 4 321 1o
fr oms eo | gs | ev | so
6040h 00h abs/rel | Change set immediately | New set-point

mapped)

stop: stop

r =reserved (not mapped)

oms = operation mode-specific

h = stop: stop

fr = fault reset r = reserved (not

fr = fault reset

eo = enable operation (Enable operation)

Specific operation mode: gs = quick stop — Quick stop
Specific operation mode: qs = quick stop — Quick stop

ev = enable voltage: Enable voltage

ev = enable voltage: Enable voltage
so = switch on; turn on

bit6-4 (operation mode specific):

Bit Name Value Definition
The initiation of positioning actions and setting value updates are
) triggered.
4 new set-point 0->1 ) .. L
Obtain new position determination tasks (e.g., 607Ah (Target
position), 6081h (Profile velocity), etc.).
change set Complete the currently executing positioning action. Specifically,
5 immediately 0 during motion execution, if the target position 607A, acceleration
6083, or deceleration 6084 changes, sending control commands will
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not proceed according to the new motion parameters. Instead, the
previous motion must be fully executed before issuing new
commands to initiate subsequent movements.

Interrogate the current positioning action and immediately initiate
the downward positioning action. During the motion, adjust the
target position 607A, acceleration 6083, and deceleration 6084. Then
1 send control commands—such as changing the control word from
0x6F (111) to Ox7F (127) (relative mode) or from 0x2F (47) to 0x3F
(63) (absolute mode)—and the system will immediately execute
based on the new motion parameters.

6 | Absolute/Relative

0 607Ah (target position) is treated as an absolute position.

607Ah (target position) is processed as a relative position.

(D

® Do not change acceleration or deceleration during motor operation (*).

If the speed is adjusted to decrease or increase, set bit 4 (new set-point) from 0 to 1 after

the motor stops.

6083h (Profile acceleration)

6084h (Profile deceleration)

60C5h (Maximum acceleration)

60C6h (Maximum deceleration)

Under the following conditions, if the set-point (bit4 (new set-point)) is changed from 0 to
1, note that the positioning task will be canceled.

--6081h (Profile speed) = Key settings when Profile speed is 0.

When the condition 'stop=1" is detected indicating drive prohibition during deceleration, all
positioning tasks are canceled.

Maintain the PP action for at least 2 ms from initiation until the next PP action begins (the
new set-point changes from 0 to 1).

2) PP Control Mode Associated Object (Monitoring Type)

Sub
Index | . " Name Unit Scope Data type | Accessibility | Pdo
index
6041h 00h control word - 0~65535 ule o TxPDO

Other entities also share common correlation objects for position control.

Sub Dat
Index | . Y Name Unit Scope a Accessibility Pdo
index Type
Positi -2147483648~
6062h | oon | oston Command 7483648~ o ro TxPDO
Instruction Unit 2147483647
Actual int 1 -2147483648~
6063h | ooh | oo AL e 132 ro TxPDO
position feedback 2147483647
. Command | -2147483648~
6064h | 00h | position feedback ) 132 ro TxPDO
Unit 2147483647
Position deviation | Command | 0~4294967295
6065h 00h ) U32 ™w RxPDO
threshold Unit
6066h 00h | Error timeout 1ms 0~65535 Ule6 ™w RxPDO
6067h 00h | Position reaches | Command | 0~4294967295 | U32 ™w RxPDO
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Sub . Data o
Index | . Name Unit Scope Accessibility Pdo
index Type
the threshold Unit
Position to 0~65535
6068h | 00h . i Ims ule6 w RxPDO
window time
Unit/Unit | -2147483648~
606Ch | 00h | rate feedback of 2147483647 132 ro TxPDO
instruction
6074h | 00h | Torque Command 0.1% -32768~32767 | 116 1o TxPDO
6076h | 00h | Motor rated torque Mn-m 0~4294967295 | U32 o TxPDO
6077h | 00h | Torque Feedback 0.1% -32768~32767 | 116 ro TxPDO
. . Command | -2147483648~
60F4h | 00h | position deviation ) 132 o TxPDO
Unit 2147483647
Internal instruction ) ) -2147483648~
d UnitUnit | | 4483647
60FAh | 00h | °PE¢ , of 132 ro TxPDO
(Position ring | . )
nstruction
output)
60FCh | 00h Internal  Location | -2147483648 ~ 32 TxPDO
r
Instruction PUSE 1 2147483647 ° *
Other objects also share common action associations.
A
Sub ) Data (.:c.e
Index . Name Unit Scope ssibil Pdo
index Type i
ity
603Fh 00h Error Code - 0~65535 ule ro TxPDO
Indicates the status of
60B9h 00h the touch probe - 0~65535 ule ro TxPDO
function
Indicates the rising
lampi -2147483648~
60BAh | oon | Sdg¢clamping Command 7483648~ 0 | 1o | TxPDO
position of Touch Unit 2147483647
Probe 1
Indicates the clamping
.. . Command | -2147483648~
60BBh 00h position of the falling : 132 ro TxPDO
Unit 2147483647
edge of Touch Probe 1
Indicates the rising
edge clamping Command | -2147483648~
60BCh 00h . } 132 ro TxPDO
position of Touch Unit 2147483647
Probe 2
Indicates the clampi
ficteates the CAMPIE | command | -2147483648~
60BDh 00h position of the falling i 132 ro TxPDO
Unit 2147483647
edge of Touch Probe 2
Status Byte (604 1h) <Functions in Control Mode>
Sub o
Index ind Name Scope Data type | Accessibility Pdo Op-mode
index
6041h 00h status word 0~65535 Ul16 ro TxPDO All
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bit information

Indicates the status of the servo driver.

15| 14 13 12 11 10 9 8
oms oms
r Following set- point ila Target rm r
Error acknowledge Reached
71 6 5 4 3 2 1 0
w | sod Qs ve f oe so | rISTO

f= fault

gs = quick stop

gs = quick stop

rm = remote
rm = remote

r =reserved (not corresponding) w = warning
sod = switch on disabled
oms = operation mode specific

oms = operation mode specific
(Control mode dependent bit) ve = voltage enabled

(Control mode dependent bit) ve = voltage enabled
ila = internal limit active

ila = internal limit active f = fault

oe = operation enabled

so = switched on
so = switched on

rtso = ready to switch on

bit13,12,10 (operation mode specific):

Bit

Name

Value

Definition

10

target reached

0

stop=0 (normal): Positioning not completed
stop=1 (based on the stop time): during shaft deceleration

stop=0 (normal): Positioning completed
stop=1 (when stop occurs): The axis stops (axis speed is 0)

12

set-point acknowledge

The new setpoint is 0, and the buffer is empty after completing
the current target-position action (currently in execution).

The new positioning task loads data into the buffer, which is
not empty.

13

following error

60F4h (Following error actual value)

The value of (= 6062h (Position demand value) — 6064h
(Position actual value)) does not exceed the set range of 6065h
(Following error window); alternatively, if the value of 60F4h
exceeds the set value of 6065h, the time specified in 6066h
will not be applied.

60F4h (Following error actual value)

The value exceeds the set range of 6065h (Following error
window); if it exceeds the set time of 6066h (Following error
timeout), continue.
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bit10: target reached (Position reached)

When the servo enable is activated (operational active state) and all set-points have generated completion
commands, the difference between 6062h (target position value) and 6064h (position feedback) falls
within the range defined by 6067h (position arrival threshold). If the time specified in 6068h (position
arrival time window) has elapsed, bit 10 of 6041h (status word) changes to 1, indicating target attainment.

Bit Name Value Definition
0 stop=0 (normal): Positioning not completed
stop=1 (based on the stop time): during shaft deceleration
10 Target reached o
! stop=0 (normal): Positioning completed
stop=1 (when stop occurs): The axis stops (axis speed is 0)
Location Map
Position Reached Window Time (6068h)
Position Reached Window (6067h) - v Target reached bit in
. Wind , Status Word (6041h)
Position Command (6062h) T —Following Error (60F4h) Conir;a‘r)::or > Timer >
Position Feedback (6064h)
Diagram
Acc Op-
Sub . Data . .
Index : Name Unit Scope essib | Pdo Mod
index Type | ...
ility ®
Position reaches | Command | 0~4294967295 | U32 w | RxPDO | PP
the threshold Unit

The difference between 6062h (position command) and 6064h (position feedback)
falls within the parameter set value. After the time specified by 6068h (position

6067h 00h ) . . . .
arrival time window), the bit10 (target reached) of 6041h (status word) is set to 1
as the threshold.
If the difference is a value other than the specified parameter setting, bit10 of
6041h is 0.
Position arrival time Ims 0~65535 Ule6 rw | RxPDO | PP

window
6068h 00h The difference between 6062h (position command) and 6064h (position feedback)

represents the duration during which bit 10 (‘target reached') of the state word
6041h is set to 1, under conditions within the range defined by 6067h (position
arrival threshold).

bitl3: Follow error

When the value of 60F4h (position deviation) exceeds the set range specified by 6065h (excessive
position deviation threshold), and if the time set by 6066h (error timeout) continues, bit 13 of 6041h
(status word) becomes 1.

Bit Name Value Definition
13 following error 0 60F4h (position deviation)
Follow-up The value of (= 6062h (position command) — 6064h (position

296




DS5C2 Series Servo Driver User Manual Table of Contents

Bit

Name

Value

Definition

Error

feedback)) does not exceed the set range of 6065h (position

deviation threshold), or the value of 60F4h exceeds the set value
of 6065h without passing through the time set by 6066h.

60F4h (position deviation)
The value exceeds the set range of 6065h (for excessive position

timeout). Continue.

deviation) or remains beyond the set time of 6066h (error

Following error time out (6066h)

Following error window (6065h)

Position demand value (6062h) 4:/

Position actual value (6064h)

>
\

T_

Schematic diagram of the tracking error function

Following error

] Window
\\3Actual value (60F4h)| Comparator

v Following error in

) statusword (6041h)
> Timer >

Sub Dat Op-
. Y Name Unit Scope at Accessibility Pdo .
Index | index Type Mode
Positi
OS'I 1.on Command PP
deviation : 0~4294967295 | U32 ™w RxPDO
Unit CSP
threshold
6065h | 00h - ;
The value of 60F4h (Following error actual value) serves as the threshold where bit 13
(following error) of the status word 6041h is set to 1 when its actual value deviates
from the specified setting value of this parameter.
Error PP
. 1ms 0~65535 Ul6 ™w RxPDO
timeout CSP
6066h | 00R When the value of 60F4h (position deviation) exceeds the set range of 6065h (overly
large position deviation threshold), the current state indicates that the parameter value
has surpassed its set limit. If operation continues under these conditions, the threshold
for setting bit 13 of 6041h (state word) to 1 should be activated.

3) Actions of the PP control mode

Example 1: (Basic set-point)

(1) For the master station, after setting the value of 607 Ah (target position), change bit 4 (new set-point)
of 6040h (control word) from 0 to 1. At the same time, also set 6081h (profile speed).
The motor does not operate when 6081h (Profile speed) is 0.
(2) From the station, confirm the rising edge (0—1) of bit 4 (new set-point) at 6040h; use 607Ah (target
position) as the starting point for positioning. Simultaneously, change bit 12 (set-point acknowledge) in
6041h (status word) from 0 to 1.
(3) At the master station, confirm that bit 12 (set-point acknowledge) at 6041h has changed from 0 to 1,
and that bit 4 (new set-point) at 6040h has returned to 0.
(4) From the station, confirm that bit 4 (new set-point) at 6040h is set to 0, and that bit 12 (set-point

acknowledge) at 6041h has also been set to 0.

(5) Upon reaching the target location, bit 10 (target reached) at position 6041h changes from 0 to 1.
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Actual speed
VW ®
/
/

t
>

new set-point
(controlword bit 4) t
|

Host A

Target position
(set-point) t
>

set-point A

acknowledge
statusword bit 12) t
>

Slave
Target reached ——

(statusword bit 10) t
L

< Set-point example >

® 6081h (Profile speed) is limited by the lower of 607Fh (maximum Profile speed) and
6080h (maximum motor speed).
® Changing the set values of 607Fh or 6080h during an operation does not reflect in the
operation.

Action Example 2: (Action data change without buffering: single set-point)

When the bit5 (change set immediately) at 6040h is set to 1, if the change in positioning action data
during the current operation has been detected, the current positioning action is interrupted and the next
positioning action is initiated immediately.

(1) At the master station, confirm that the bit12 (set-point acknowledge) in 6041h is 0; after modifying
the value of 607Ah (target position), set the bit4 (new set-point) in 6040h from 0 to 1.

m At this point, do not change the acceleration or deceleration.

(2) From the receiving station, confirm the rising edge (0—1) of bit 4 (new set-point) at 6040h; 607Ah is
immediately updated as the new target position. At this point, bit 12 (set-point acknowledge) at 6041h
changes from 0 to 1.

(3) At the master station, confirm that bit 12 (set-point acknowledge) at 6041h has changed from 0 to 1,
and that bit 4 (new set-point) at 6040h has returned to 0.

(4) From the station, confirm that bit4 (new set-point) at 6040h is 0, and bit12 (set-point acknowledge) at
6041h is 0.
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m The same steps ((1)—(4)) can be applied to adjust the 6081h (Profile speed).

After modifying 607Ah (target position) and 6081h (profile speed), update both 607Ah and 6081h

simultaneously according to the steps (1)—(4) above.

Actual speed A L B®®@
/
/
\ t
|
new set-point
(controlword bit 4) ¢
-
Host A
Target position
(set-point) i
>
Current A
Target position .
processed
|
set-point A
sl acknowledge
statusword bit 12) t
B
A
Target reached ——
(statusword bit 10) "
|

< handshaking procedure for the single set-point method >

10.5.2 Common Parameters

PP Control Mode Associated Object (Command/Setting Category)

Register Explanation Unit
RXPDO[0x6040] control word -
RXPDO[0x6060] The control mode is PP (Profile Position Control Mode). Set

its value to 1.
RXPDO[0x607A] Location Given Command Unit
RXPDO[0x6072] maximum torque 0.1%
Maximum internal speed Unit/Unit of
RXPDO[0x607F] . .
nstruction
RXPDO[0x6080] Maximum motor speed r/min
Internal speed is set Unit/Unit of
RXPDO[0x6081] . .
instruction
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Register Explanation Unit
Internal acceleration Unit of
RXPDO[0x6083] . .
instruction /s?
Internal deceleration rate Unit of
RXPDO[0x6084] . .
instruction /s?
maximal acceleration Unit of
RXPDO[0x60C5] . .
instruction /s?
maximum deceleration Unit of
RXPDO[0x60C6] . .
instruction /s?
RXPDO[0x6065] Set the number of follow-up pulse pulses Command Unit
RXPDO[0x6066] Follow error timeout time ms
RXPDO[0x6067] Position reaches the threshold Command Unit
RXPDO[0x6068] Position to window time ms

m .

6080h (maximum motor speed).

6081h (Profile speed) is limited by the lower of 607Fh (maximum internal speed) and

® Any modification to the set values of 607Fh (maximum internal speed) or 6080h

(maximum motor speed) during operation will not be reflected or take effect.

PP Control Mode Associated Object (Command/Monitoring Type)

Register Explanation Unit
TXPDO[0x6041] status word -
TXPDO[0x6063] Internal actual location Command

Unit
TXPDO[0x6064] Position feedback (actual motor position) Command
Unit
TXPDO[0x606C] rate feedback Unit/Unit of
instruction
TXPDO[0x6077] Actual Torque 0.1%
TXPDO[0x60F4] Actual following error value Command
Unit
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10.6 PV pattern

The PV (Profile Speed Control Mode) is a speed control mode that specifies target speed, acceleration,
and deceleration, generating position commands internally within the servo driver. This control mode
should be used when the communication cycle exceeds 500 ps.

Speed reference (60Fh) g Torque limit (231Ch~231Fh)
Limit
Max.proﬁle speed (607Fh) | speed . Maximum torque (6072h) | paramete
Maximum motor speed paramet > i
—(6080hy—— > T Control command polarity
(607ER)
Profile acceleration (6083h)
. 7| Acceler
Profile deceleration (6084h) o ation/ Actual speed
Quick stop deceleration (6085h) decelera Speed | value (606Bh
»| tion [—» command >
Maximum acceleration (60CSh),| Paramet genenraho
er
Maximum deceleration control processin
(60C6h) > g
Quick stop selection (605A) N
Electroni
¢ gear
Mot v
ation A A y
(host
side) E
Encoder resolution setting (608Fh) N
Gear ratio setting (6091h) N
Feed constant setting (6092h) >
Actual torque (6077h)
< Actual speed (606Ch) < _
Actual position (6064h) Electroni |
< cgear |[€
Actual ratio Electronic gear ratio
position | Encoder resolution setting (608Fh) inverter |e (206Dh)
(6064h) [~ . . side
| Gear ratio setting (609 1h) oy
_ Feed constant setting (6092h) denominator (200Eh)
10.6.1 Relevant parameter
1) pv control mode associated objects (instruction/setting type)
Sub . Data o
Index | . Name Unit Scope Accessibility Pdo
index Type
6040h | 00h | control word - 0~65535 Ul16 ™w RxPDO
607Fh | 00h | Maximum Profile | Unit/Unit 0~4294967295 U32 ™ RxPDO
velocity of
instruction
6083h | 00h | Outline Unit of 0~4294967295 U32 ™w RxPDO
acceleration instruction
/s?
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6084h | 00h | Profile Unit of 0~4294967295 U32 ™w RxPDO
deceleration rate instruction
/s?
60C5h | 00h | maximal Unit of 0~4294967295 U32 ™w RxPDO
acceleration instruction
/s?
60C6h | 00h | maximum Unit of 0~4294967295 U32 ™w RxPDO
deceleration instruction
/s?
There are also objects with common speed control associations.
Index .Sub Name Unit Scope Data Accessibility Pdo
index Type
6072h | 00h | maximum 0.1% 0~65535 Ul6 ™w RxPDO
torque
6080h | 00h | Maximum r/min 0~4294967295 U32 ™w RxPDO
motor
speed
60B1h | 00h | Speed Unit/Unit | -2147483648~2147483647 | 132 ™w RxPDO
Offset of
instruction
60B2h | 00h | Torque 0.1% -32768~32767 116 ™w RxPDO
offset
60FFh | 00h | Target Unit/Unit 0~4294967295 U32 ™w RxPDO
speed of
instruction
There are also other related objects with common actions.
Sub . Data
. Name Unit Scope Accessibility Pdo
Index | index Type
Quick
605Ah | oon | Pking 0~7 116 rw NO
method
selection
Close
605Bh | 00h | method 0~1 116 ™w NO
selection
Pause
605Ch | 00h | shutdown 0~1 116 ™w NO
method
605Dh | Oon | s 1~3 116 rw NO
option code
Failure
605Eh | oon | Nesponse 0~2 116 w NO
Option
Code
607Bh - Range - - - -
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location
restriction

00h

Represents
the 607Bh
sub- index
number

Us

1(¢]

NO

0lh

Minimum
position
range
restriction

Command Unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
position
range
restriction

Command Unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

Origin
Offset

Command Unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

Instruction
polarity

0~255

Us

NO

6085h

00h

Quickly

stop and
reduce your
speed.

Unit of instruction
/s?

0~4294967295

u32

RxPDO

608Fh

Position
Encoder
Resolution
Setting

00h

Indicates

the 608Fh
sub- index
number

U8

I0

NO

01lh

Encoder
movement
distance

pulse

1~4294967295

u32

10

NO

02h

Motor
rotation
speed

r(any
power-generating
or power-driven
machine )

1~4294967295

u32

10

NO

6091h

Motor
rotation
speed

00h

Gear ratio
setting

U8

10

NO

01h

Represents
the 6091h
sub- index
number

r(any
power-generating
or power-driven
machine )

1~4294967295

U32

NO

02h

Motor

r(axle )

1~4294967295

U32

NO
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rotation
speed

6092h

Axis
rotation - - - - -
angle

00h

Feed
constant - 2 U8 0 NO
setting

0lh

Represents

h 2h
the 6.09 Command Unit 1~4294967295 | U32 ™w NO
sub- index

number

02h

Set the feed

r(axle ) 1~4294967295 | U32 ™w NO
value

60B8h

00h

Axis
rotation - 0~65535 Ulé6 ™w RxPDO
angle

Control Byte (6040h) <Functions in PV Control Mode>

Sub Accessibili Op-mod
Index | . Name Scope Data type Pdo
index ty ®
control word 0~65535 uUlé6 ™™ RxPDO All
Set the control commands for servo drivers, such as PDS state transitions.
bit information
15 | 14 | 13 | 12 ] 1 10 9 | 8
r om
7 6 | 5 | 4 3 2] 1] o
oms eo | gs | ev $O
6040h | 00h | d |
r =reserved (not corresponding)  fr = fault reset r =reserved (not
corresponding)  fr = fault reset
oms = operation mode specific eo = enable operation
(Control mode dependent bit) gs = quick stop (Control mode
dependent bit) gs = quick stop
h = stop ev = enable voltage
h =stop ev = enable voltage

so = switch on

PV mode; OMS bits are not used.

Speed Category
Acce
Sub . Data o Op-
Index | . Name Unit Scope ssibil | Pdo
index Type i Mode
ity
Max profile . . PP
P ) Unit/Unit of 0~
607Fh 00h velocity ) ) U32 rw | RxPDO | PV
. instruction 4294967295
Maximum HM
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Profile velocity | | | | | |

The speed limit values under Profile Position Mode (pp), Origin Reset Position
Mode (hm), and Profile Speed Mode (pv).
The maximum value is limited by the 6080h internal processing (maximum motor

6080h

00h

speed).
PV
Max motor speed 0 TQ
Maximum motor r/min U32 rw | RxPDO
4294967295 CSV
speed
CST

Set the motor's maximum speed.

When controlling power supply activation, the maximum speed measured from the
motor is set.

The maximum value is determined by the maximum speed limit read from the
motor during internal processing.

For tq and CST, the speed is limited by the set value of this object.

Accelerator and Decelerator Types

Sub Dat Op-
Index | . Y Name Unit Scope a Accessibility Pdo v
index Type Mode
Profile .
] Unit of
acceleration | . . 0~ PP
. Instruction U32 ™ RxPDO
Outline 4294967295 PV
6083h | 00h ) /s?
acceleration
Set Profile Acceleration.
When set to 0, internal processing is treated as 1.
Profile
deceleration Unit of 0 PP
Profil instructi U32 RxPDO
rote | IISHUCHOT - 4994967295 v PV
6084h | 00h deceleration /s?
rate
Set Profile Reduction Speed.
When set to 0, internal processing is treated as 1.
Max .
lerati Unit of PP
ration
ACCEICTALION | 4 struction | 0~4294967295 | U32 rw RxPDO | PV
Maximum
60C5h | 00h . /82 HM
acceleration
Set the maximum acceleration.
When set to 0, internal processing is treated as 1.
Min .
decelerati Unit of PP
ration
CCCTEANON | instruction | 0~4294967295 | U32 rw RxPDO | PV
maximum
60C6h | 00h ) /82 HM
deceleration

Set the maximum deceleration.
When set to 0, internal processing is treated as 1.

2) pv control mode associated objects (monitoring type)
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Sub ) Data s
Index | . Name Unit Scope Accessibility Pdo
index Type
6041h 00h status word - 0~65535 Ule6 ro TxPDO
Position
Unit/Unit of
6065h | 00h deviation JMURIEOL 0 4294967205 | U32 rw RxPDO
nstruction
threshold
6066h 00h Error timeout Ims 0~65535 Ule6 ™w RxPDO
Unit/Unit of
6067h | 00h Speed Threshold . . 0~4294967295 | U32 ™w RxPDO
nstruction
Time to reach
6068h | 00h the speed Ims 0~65535 Ul16 ™w RxPDO
threshold
There are also other related objects shared for speed control.
Sub Dat
Index | . Y Name Unit Scope a Accessibility Pdo
index type
Actual i 1
ctual Interna 22147483648~
6063h | 00h position pulse 132 ro TxPDO
2147483647
feedback
position Command | -2147483648~
6064h 00h . 132 ro TxPDO
feedback Unit 2147483647
Speed Unit/Unit of | -2147483648~
606Bh | 00h . . . 132 ro TxPDO
Instruction instruction 2147483647
Unit/Unit of | -2147483648~
606Ch | 00h rate feedback ,m m, © 132 ro TxPDO
instruction 2147483647
Torque
6074h 00h 0.1% -32768~32767 | 116 ro TxPDO
Command
Motor rated
6076h 00h Mn‘'m 0~4294967295 | U32 ro TxPDO
torque
Torque
6077h 00h 0.1% -32768~32767 | 116 ro TxPDO
Feedback
There are also related objects with common patterns.
Sub Dat:
Index | . " Name Unit Scope a Accessibility | Pdo
index Type
603Fh 00h Error Code - 0~65535 Ule6 ro TxPDO
Indicates the
60B%h 00h status of the touch - 0~65535 Ule6 ro TxPDO
probe function
Indicates the
isi d C d | -2147483648~
60BAh | OOh | o1& ecge | omman 132 ro TxPDO
clamping position Unit 2147483647
of Touch Probe 1
Indicates the
1 i iti C d | -2147483648
60BBh 00h clamping .pos1 ton omrgan 132 ro TxPDO
of the falling edge Unit ~2147483647
of Touch Probe 1
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Sub . Data -
Index | . Name Unit Scope Accessibility | Pdo
index Type
Indicates the
rising edge | Command | -2147483648~
60BCh | 00h ) .. ) 132 ro TxPDO
clamping position Unit 2147483647
of Touch Probe 2
Indicates the
GOBDh | 00K clamping .position Comn?and -2147483648~ 32 o TxPDO
of the falling edge Unit 2147483647
of Touch Probe 2
Status byte (6041h) <Functions of the control mode>
Sub Accessibi Op-mod
Index | . Name Scope Data type ) Pdo
index lity e
status word 0~65535 Ul16 o TxPDO All
Indicates the status of the servo driver.
bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
speed Target reached
7 6 5 4 3 2 1 0
W sod gs ve f oe so | 1ISTO
r =reserved (not corresponding) w = warning r =reserved
(not corresponding) w = warning
6041h | 00h | sod = switch on disabled
oms = operation mode specific gs = quick stop
oms = operation mode specific gs = quick stop
(Control mode dependent bit) ve = voltage enabled (Control
mode dependent bit) ve = voltage enabled
ila = internal limit active f = fault
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rm = remote so = switched on
rtso = ready to switch on

(1)bitl0 (target reached (Velocity reached)):

The difference between the sum of 60FFh (speed setpoint) and 60B1h (speed offset) and 606Ch (speed
feedback) falls within the range defined by 606Dh (speed threshold arrival). If the time specified by
606Eh (speed threshold arrival time) has elapsed, bit 10 of 6041h (state word) becomes 1.

Bit Name Value Definition

0 stop=0 (normal condition): Speed control not completed
stop=1 (based on the stop time): during shaft deceleration

10 Target reached —
stop=0 (normal condition): Speed control completed

stop=1 (when stop occurs): The axis stops (axis speed is 0)
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Velocity window time (606Eh)

Velocity window (606Dh) -~
. - Target reached in
Velocity offset (60B1h) | A statusword (6041h)
‘ ) Timer B
. ) A Window
Target velocity (60FFh) N
>+ ) Comparator
Velocity actual value (606Ch) //!\
> — ) >
Acce Op-
Sub : Data o P
Index | . Name Unit Scope ssibil Pdo Mod
index Type i
ity €

Speed reaches | Command | 0~4294967295 u32 rw | RxPDO | PV
the threshold Unit
The difference between the sum of 60FFh (speed given) and 60B1h (speed offset)
and 606Ch (speed feedback) falls within the set value range of this parameter.
After the time duration specified by 606Eh (speed threshold attainment time), the
bit10 (target reached) of 6041h is set to 1 as the threshold.
If the speed deviation is a value other than the set value of this parameter, the bit10
of 6041h becomes 0.
Time to reach the Ims 0~65535 uUlé6 rw | RxPDO | PV
speed threshold
606Eh 00h The time when the sum of 60FFh (speed setpoint) and 60B1h (speed offset) minus
606Ch (speed feedback) reaches the set value of 606Dh (speed arrival threshold),
at which point the bitl0 (target reached) of 6041h is set to 1.

606Dh 00h

(2)bit12 (speed):
606Ch (velocity feedback) is set according to the value of 606Fh (velocity threshold), and if it exceeds
the time value set by 6070h (velocity threshold time), the bit 12 of 6041h becomes 0.

606Ch (Speed Feedback): If the value falls below the set value of 606Fh (Speed Threshold), bit 12 of
6041h becomes 1, indicating the motor has stopped.

Bit Name Value Definition
0 During motor operation

10 speed .
1 The motor is stopped.

Velocity thresold (6070h)

Velocity actual value (606Ch) . Y Target reached in
Window . statusword (6041h)

. Timer =

Velocity threahold (606Fh) Comparator
< Speed (functional overview) >
Sub . Data - Op-
. Name Unit Scope Accessibility Pdo .

Index | index Type Mode
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Speed Command | 0~4294967295 | U32 ™w RxPDO | PV
Threshold Unit

606Ch (Speed Feedback): If the value exceeds this parameter setting, after the time

606Fh 00h . . . . .
specified by 6070h (Velocity Threshold Time), set the bit 12 (speed) in 6041h
(Status Word) to 0 as the threshold.
If the speed is below the set value of this parameter, bit 12 of 6041h becomes 1.
Speed Ims 0~65535 Ul16 ™w RxPDO | PV
threshold
6070h 00h time

When the 606Ch (velocity feedback) exceeds the set value of 606Fh (velocity
setpoint), determine the time when bit 12 of 6041h becomes 0.

3) Operation of the PV control mode

® The Profile speed control mode generates speed command values based on the following parameters.
® Speed set (60FFh)
® Speed offset (60B1h)
®  Qutline acceleration (6083h)
® Profile deceleration rate (6084h)
® The target speed is 60 FFh (Target velocity).
® Velocity offset 60B1h is not supported.
® The update (transmission) of the action command should be performed approximately 100 ms after
servo enable is activated.
®  As detection information, it provides 606Ch (Velocity Actual Value — speed feedback).
Speed A
(Command Unit/s)
6083h 6084h
60FFh (profile acceleration) (profile deceleration)
(target velocity)
+ S A _
60B1h
(velocity offset)
\
‘ Time

® The 60FFh (fixed speed) is constrained by the 607Fh (maximum internal speed) and the 6080h
(maximum motor speed).

10.6.2 Common Parameters

PV Control Mode Association Object (Command/Setting Category)

Register Explanation Unit

RXPDO[0x6040] | control word -

RXPDO[0x6060] | The control mode is PV (Profile Speed Control Mode); set its

value to 3.
RXPDO[0xGOFF] | O1vem speed Unit/Unit of
instruction
RXPDO[0x6072] | maximum torque 0.1%
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Maximum internal speed Unit/Unit of
RXPDO[0x607F] . .
instruction
RXPDO[0x6080] | Maximum motor speed r/min
Internal acceleration Unit of
RXPDO[0x6083] . .
instruction /s?
Internal deceleration rate Unit of
RXPDO[0x6084] . .
instruction /s?
maximal acceleration Unit of
RXPDO[0x60C5] . .
instruction /s?
maximum deceleration Unit of
RXPDO[0x60C6] . .
instruction /s?
Speed reaches the threshold Unit/Unit of
RXPDO[0x606D] . .
nstruction
RXPDO[0x606E] | Speed timeout ms
Speed Threshold Unit/Unit of
RXPDO[0x606F] | ~PcC HHHEsHo o
instruction
RXPDO[0x6070] | Speed threshold time ms
PV control mode associated objects (instruction,monitoring type)

Register Explanation Unit
TXPDO[0x6041] | status word -
TXPDO[0x6064] | Position feedback (actual motor position) Command Unit
TXPDO[0x606C] | rate feedback Unit/Unit of

instruction
TXPDO[0x6077] | Actual Torque 0.1%

10.7 TQ pattern

TQ (Profile Torque Control Mode) is a torque control mode that operates based on specified target
torques, acceleration/deceleration parameters, and position commands generated internally by the servo
driver. This control mode should be used when the communication cycle exceeds 500 ps.
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Torgue limit (231Ch~231Fh)
»| Limit
Maximum torque (6072h) parameter
Target torque (6071h)
Target torque
Maximum torque (6072h) fcontrol J
> "1 Torque
d
Torque ramp (6087h) | ;;,:g?;ﬁ:n
| processing

Motion

! Torque profile type (6088)

Quick stop mode (605A)

A 4

Command polarity (607Eh)

h 4

v

A J

polarity
A

Quick stop deceleration (6085h)

Motor rated current (6075h)

Motor rated torque (6076h)

Y

Actual torque (6077h)

-

Y

Torgue
control
function

Torque command (6074h)

A\

:

Actual speed (606Ch)

-+

Y

%+

Actual position (6064h)

-

= i =
Electronic gea
ratio inverse

10.7.1

1) TQ control mode associated objects (instruction/setting type)

transformatior

(nost side)

A

Encoder resolution setting (608Fh)

'y

Gear ratio setting (6091h)

Feed constant setting (6092h)

F Y

<
Electronic
gear
ratio inverig
<

side

Relevant parameter

Electronic gear ratio numerator (200Dh})
A

Electronic gear ratio denominator (200Eh)

Sub
Index | . " Name Unit Scope Data type | Accessibility Pdo
index
6040h 00h control word - 0~65535 Ul16 ™w RxPDO
Torque
6088h | 00h . - -32768~32767 116 w RxPDO
Planning Type
Other systems also share common components related to torque control.
Sub . S
) Name Unit Scope Data type | Accessibility Pdo
Index | index
6071h | O00h | Given torque 0.1% -3276~32767 116 ™w RxPDO
6072h | 00h | maximum 0.1% 0~65535 ul16 ™w RxPDO
torque
6080h | 00h | Maximum r/min | 0~4294967295 uU32 ™™ RxPDO
motor speed
6087h | 00h | Torque Slope | 0.1%/S | 0~4294967295 u32 w RxPDO
60B2h | 00h | Torque offset 0.1% -32768~32767 116 ™w RxPDO

There are also other related objects with common actions.
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Index

Sub
index

Name

Unit

Scope

Data
Type

Accessibility

Pdo

605Ah

00h

Quick
parking
method
selection

0~7

I16

NO

605Bh

00h

Close method
selection

I16

NO

605Ch

00h

Pause
shutdown
method

I16

NO

605Dh

00h

Pause option
code

116

NO

605Eh

00h

Failure
Response
Option Code

0~2

116

NO

607Bh

Range
location
restriction

00h

Represents
the 607Bh
sub- index
number

Us

1(¢]

01h

Minimum
position
range
restriction

Command Unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
position
range
restriction

Command Unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

Origin Offset

Command Unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

Instruction
polarity

0~255

Us

NO

6085h

00h

Quickly stop
and reduce
your speed.

Unit of
instruction /s?

0~4294967295

u32

RxPDO

6086h

00h

Position
Trajectory
Planning

Type

-32768~32767

I16

RxPDO

608Fh

Position
Encoder
Resolution
Setting

00h

Indicates the
608Fh sub-

Usg

1(¢]

NO
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Sub : Data o
Index | . Name Unit Scope Accessibility Pdo
index Type
index number
Encoder
01h | movement pulse 1~4294967295 | U32 o NO
distance
r(any
Motor power-generating
02h . ) 1~4294967295 | U32 ro NO
rotation speed | or power-driven
machine )
Gear ratio
setting
Represents
the 6091h
00h | " . 2 U8 ro NO
sub- index
number
6091h
r(any
Mot - ti
oth | OOF POWCIBCNCTAlNg | 1 4294967295 | U32 rw NO
rotation speed | or power-driven
machine )
Axis rotation
02h r(axle ) 1~4294967295 | U32 w NO
angle
Feed constant
setting
Represents
the 6092h
00h | " . 2 U8 ro NO
sub- index
6092h
number
Set the feed )
01h Command Unit | 1~4294967295 | U32 w NO
value
Axis rotation
02h r(axle ) 1~4294967295 | U32 w NO
angle
60B8h | 00h | Probe Mode - 0~65535 ule ™w RxPDO
Control Byte (6040h)> Functions under TQ Control Mode>
Sub
Index ) Name Scope Data type Accessibility Pdo Op-mode
index
control 0~65535 ul6 w RxPDO All
word
Set the control commands for servo drivers, such as PDS state transitions.
bit information
soaon | oon 15 | 14 | 13 | 12 | 1 10 9 | 8
R om h
7 6 | 5 | 4 3 2] 1] o
fr oms €0 qs ev )
r | r | r

r = reserved (not corresponding)  fr = fault reset
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oms = operation mode specific eo = enable operation
(Control mode dependent bit) gs = quick stop

h = stop ev = enable voltage
so = switch on

TQ mode does not use the OMS bit.

Torque Category
Sub Data Accessi Op-
Index . Name Unit Scope . Pdo
index Type bility Mode
Torque slope tq
0.1 % | 0~4294967295 | U32 ™w RxPDO
Torque Slope cst
6087h | 00h Set the parameter value to provide the torque command.
The Cyclic Synchronous Torque Mode (CST) is only effective during deceleration
and stopping.
If set to 0, internal processing operates with 1.
Torque profile type
Torque Planning - -32768~32767 | 116 ™w RxPDO tq
Type

6088h | O00h | To adjust the torque, select the torque Profile type to be used.
0: Straight slope

1: Not supported

2) TQ Control Mode Associated Objects (Monitoring Type)

Index Sub index Name Unit Scope Data type Accessibility Pdo
6041h 00h status word - 0~65535 Ul6 ro TxPDO
6073h 00h maximum current | 0.1% | 0~65535 Ulé6 ro NO

Other torque control objects with common associations (monitoring type)

Sub Data
Index | Name Unit Scope Accessibility Pdo
index type
Actual int 1 2147483648~
6063h | oon | “CHEIema pulse 132 ro TxPDO
position feedback 2147483647
C d 2147483648~
6064h | 00h | position feedback om@an 132 10 TxPDO
Unit 2147483647
Unit/Unit of | 2147483648~
606Ch | 00h | rate feedback 'n1 n1' © 132 10 TxPDO
instruction 2147483647
T
6074h | oon | OTAU€ 0.1% -32768~32767 | 116 1o TxPDO
Command
Motor rated
6075h | 00h 1mA 0~4294967295 | U32 ro TxPDO
current
Mot ted
6076h | 00oh | ‘o orTe mNm 0~4294967295 | U32 ro TxPDO
torque
6077h | 00h | Torque Feedback 0.1% -32768~32767 | 116 ro TxPDO
Current actual
6078h | 00h 0.1% -32768~32767 | 116 ro TxPDO

value
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There are also other related objects with common patterns.

Sub Data
Index | . Name Unit Scope Accessibility Pdo
index Type
603Fh | 00h | Error Code - 0~65535 uUlé6 ro TxPDO
Indicates the status of the
60B%h | 00h ) - 0~65535 ul6 ro TxPDO
touch probe function
Indicates the rising edge )
60BAh | 00h | clamping position of Touch | "5t | 2147483648~ TxPDO
mpin ition r
campIg POSon oL TOUCh | it | 2147483647 © X
Probe 1
Indicates the clampi
ficicates the clamping instruct | -2147483648~
60BBh | 00h | position of the falling edge ) 132 ro TxPDO
unit 2147483647
of Touch Probe 1
Indicates the rising edge )
60BCh | 0oh | cl . " f Touch instruct | -2147483648~ 32 TxPDO
mpin ition r
campIg PoSton of TOUCh | it | 2147483647 © X
Probe 2
Indicates the clampi
fidicates the clamping instruct | -2147483648~
60BDh | 00h | position of the falling edge ) 132 ro TxPDO
unit 2147483647
of Touch Probe 2
Status Byte (604 1h) <Functions of Control Mode>
Sub
Index i Name Scope Data type Accessibility Pdo Op-mode
index
status 0~65535 Ul16 o TxPDO All
word
Indicates the status of the servo driver.
bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
r target reached
7 6 5 4 3 1 0
6041h 00h w sod | gs ve f oe so | rSTO
r = reserved (not corresponding) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(Control mode dependent bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on

bit13,12,10 (operation mode specific):

Bit Name Value Definition
stop=0 (normal condition): 6074h (Torque demand) has not reached
10 target reached 0 the target torque
stop=1 (based on the stop time): during shaft deceleration
1 stop=0 (normal condition): The torque demand (6074h) reaches the
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Bit Name Value Definition

target torque

stop=1 (when stop occurs): The axis stops (axis speed is 0)
12 reserved - unused
13 reserved - unused

3) Actions of the tq control mode

® The Profile Torque Control mode generates torque command values based on the following
parameters.

Target torque specified (6071h)

Torque offset (60B2h) (not supported)

Torque slope (6087h)

Update the action command (send signal): After enabling the servo, input it approximately 100 ms

later.

As monitoring information, it provides 6077h (Torque Actual Value — torque feedback).

Torque A
(0.1%)

6071h
(target torque)

+ S

60B2h

(torque offset)
6087h

| (torque slope)

|-
I =

Time

® The value of 6071h (Target torque specified) corresponds to 6072h (Maximum torque), 231Ch
(P3-28), and 231Dh (P3-29), constrained by the minimum value.
® The speed is limited by 6080 h (maximum motor speed).

10.7.2 Common Parameters

TQ Control Mode Associated Object (Command/Setting Category)

Register Explanation Unit
RXPDO[0x6040] | control word -
RXPDO[0x6060] | The control mode is tq (Profile Torque Control Mode); set its

value to 4. )
RXPDO[0x6071] Given target torque 0.1%
RXPDO[0x6072] | maximum torque 0.1%
RXPDO[0x6080] Maximum motor speed r/min
RXPDO[0x6087] Set torque slope 0.1%/S
RXPDO[0x6088] Set the torque profile type to be used -
TQ Control Mode Associated Objects (Command/Monitoring Category)
Register Explanation Unit
TXPDO[0x6041] status word -

316




DS5C2 Series Servo Driver User Manual Table of Contents

.\ . Command
TXPDO[0x6064] Position feedback (actual motor position) Unit
Unit/Unit of
TXPDO[0x606C] rate feedback -n1 m. ©
instruction
TXPDO[0x6077] Actual Torque 0.1%

TQ mode; OMS bits are not used.
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10.8 Common Pattern Functionality

10.8.1 Mode interchange function

Supports mode switching during operation with a switching time of 2 ms. When the servo is enabled, it
supports switching between position mode and speed mode, position mode and torque mode, and speed
mode and torque mode, enabling users to achieve multi-mode switching control in project applications.

| 2 |
6060h: 1(PP)4 3(PV) ——4(TQ) 8(CSP) 9(CSV)

NV

10.8.2 Parking method

v

— 10(CST)

—

PDS is a motor deceleration and stop method designed for scenarios such as main power interruption or
alarm occurrence when the system is in the Operation-enabled state (servo enable activated).

The deceleration function defined by CoE (CiA402) (selection code) shall be used in combination with
the deceleration function on the servo side (DS5C1) (free-run stop, deceleration stop).

PDS Selection Code Overview

Sub
Index : :11 Name Unit | Scope Data type | Accessibility | Pdo
index
ick parki thod
605ah | oon | Quickparkingmetho ] 0~7 116 rw NO
selection
605Bh 00h Close method selection - 0~1 116 ™w NO
Pause shutdown
605Ch 00h - 0~1 116 w NO
method
605Dh 00h Pause option code - 1~3 116 ™w NO
Failure R
605Eh |  00h arure esponse ] 0-2 116 rw NO
Option Code
List of Associated Objects
Sub Dat: Op-
Index | . Y Name Unit Scope at Accessibility Pdo v
index Type Mode
. PP
Unit
Profile . n O, PV
6084h | 00h i instruction | 0~4294967295 | U32 ™w RxPDO | HM
deceleration
/g2 CSp
CSV
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Sub Data Op-
Index | . “ Name Unit Scope ? Accessibility Pdo 5
index Type Mode
Set Profile Reduction Speed.
When set to 0, internal processing is treated as 1.
Quick stop PP
deceleration Unit of Iﬁ\l\;l
Quickly stop | instruction | 0~4294967295 | U32 ™w RxPDO CSP
and reduce /s CSV
6085h | 00h | your speed.
If the 605Ah (Quick stop Option Code) is "2" or "6", set the deceleration parameter
for the motor to stop during Quick stop.
The codes 605Dh (stop option code) and 605Eh (Fault reaction option code) are also
used when the value is "2".
T T
orque 0.1% | 0~4294967295 | U32 rw RxPDO | 12
slope CST
6087h | 00h | Set the parameter value to provide the torque command.
The cyclic synchronous torque mode (CST) is only effective during deceleration and
stop times.
) Unit of
Homing . .
) instruction | 0~4294967295 | U32 ™w RxPDO | HM
acceleration
/s?
Set the acceleration and deceleration values for the origin reset position control mode
609Ah | 00h | (HM).
The deceleration function of the Origin Reset Position Control Mode (HM) also
applies to this object.
At the final stop of each original movement (when the origin position is detected), the
set value of this object is not required, and the servo lock stops.
Max Unit of
nit o
deceleration | | . PP
: instruction | 0~4294967295 | U32 ™w RxPDO | HM
maximal CSP
60C6h | 00h . /s?
acceleration
Set the maximum deceleration.
If set to 0, internal processing is performed as an operation with value 1.

1) Rapid parking mode selection (605Ah)

Set the motor deceleration and stop method when receiving the PDS command "Quick stop".

Sub Dat

. Y Name Unit | Scope a Accessibility | Pdo | Op-mode
Index | index type

ick st ti
Quick stop option -l o7 | 116 rw NO | ALL
code
pp, csp, csv, pv

605Ah 00h 0: After the motor stops on the servo side (Sequence at Servo-off), transition to

Switch on disabled.

1: After the motor stops via 6084h (Profile deceleration), switch to "Switch on
disabled".

2: After the motor stops via 6085h (Quick stop Deceleration), switch to Switch On
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Index

Sub
index

. Data o
Name Unit | Scope Accessibility | Pdo | Op-mode

type

Disabled.

3: After the motor stops at 60°C for 6 hours (maximum deceleration), switch to
"Switch on disabled".

5: After the motor stops via 6084h (Profile deceleration), switch to Quick stop
Active.

6: After the motor stops via the 6085h (Quick stop Deceleration) function, switch
to Quick stop Active.

7: After the motor stops at 60°C for 6 hours (maximum deceleration), switch to
Quick stop Active mode.

hm

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Switch on disabled.

1: After stopping the 609Ah (Homing acceleration) motor, switch to Switch on
disabled.

2: After the motor stops via 6085h (Quick stop Deceleration), switch to Switch On
Disabled.

3: After the motor stops at 60°C for 6 hours (maximum deceleration), switch to
"Switch on disabled".

5: After the 609Ah (Homing acceleration) motor stops, switch to Quick stop Active
mode.

6: After the motor stops via the 6085h (Quick stop Deceleration) function, switch
to Quick stop Active.

7: After the motor stops at 60°C for 6 hours (maximum deceleration), switch to
Quick stop Active mode.

cst, tq

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Switch on disabled.

1,2: After the 6087h (Torque slope) motor stops, switch to "Switch on disabled".
3: After the torque 0 motor stops, transition to Switch on disabled.

5.6: After the motor stops via the 6087h (Torque slope) command, switch to Quick
stop Active mode.

7: After the torque 0 motor stops, transition to Quick stop Active.

Example of using the Quick stop command to slow down and stop:

A: If 6040h:bit2 (Controlword: quick stop) changes from 1 to 0, the speed decreases and the movement

stops.

During deceleration, the PDS status changes to Quick stop Active.

B: The motor stops when the detected actual speed falls below 10 rpm.

After stopping, the PDS status becomes "Switch on disabled" or "Quick stop active".

2) Power-off option code (605Bh)

Set the motor deceleration and stop method when receiving the PDS commands "Shutdown" and "Disable

voltage".

| Index | Sub |

Name | Unit | Scope | Data | Accessibility | Pdo | Op-mode
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index Type

Shutdown option
- 0~1 18 ™w RxPDO ALL
code

Set the timing for receiving the PDS commands "Shutdown" and "Disable voltage."
This varies depending on the control mode definition.

Prohibition is set except for the following values.

(1) When receiving the PDS command "Shutdown"

pp, ¢Sp, csv, pv

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Ready to switch on.

1: After the motor stops via 6084h (Profile deceleration), transition to Ready to
switch on.

hm

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Ready to switch on.

1: After the 609Ah (Homing acceleration) motor stops, transition to Ready to switch
on.

cst, tq

605Bh | 00h | 0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Ready to switch on.

1: After the motor stops via 6087h (Torque slope), transition to Ready to switch on.
(2) When receiving the PDS command "Disable voltage"

pp, ¢Sp, csv, pv

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Switch on disabled.

1: After the motor stops via 6084h (Profile deceleration), switch to "Switch on
disabled".

hm

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Switch on disabled.

1: After stopping the 609Ah (Homing acceleration) motor, switch to Switch on
disabled.

cst, tq

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Switch on disabled.
1: After the motor stops via 6087h (Torque slope), switch to "Switch on disabled".

An example of the deceleration and stop action triggered by the shutdown command:

A: If the PDS command "Shutdown" is received, deceleration and stop will begin.
The PDS status during deceleration remains Operation enabled.

B: The motor stops when the detected actual speed falls below 10 rpm.

After stopping, the PDS status is Ready to switch on.
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3)Disable operation option code (605Ch)

Set the motor deceleration and stop method when receiving the PDS command "Disable operation".

Sub Data
Index | . " Name Unit | Scope e Accessibility Pdo Op-mode
index Type
Disable operation - 0~1 116 ™w RxPDO ALL
option code
Set the timing for receiving the PDS command "Disable operation." This varies
depending on the control mode definition.
Prohibition is set except for the following values.
pp, ¢sp, ¢sv, pv
0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Switched on.
605Ch | 00K 1: After the motor stops at 6084h (Profile deceleration), transition to Switched on.

hm

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Switched on.

1: After stopping the 609Ah (Homing acceleration) motor, transition to Switched
on.

cst, tq

0: After the motor stops on the servo side (Sequence at Servo-off), transition to
Switched on.
1: After the motor stops via 6087h (Torque slope), transition to Switched on.

An example of slowing down and stopping the movement using theDisable operation command.

A: If the PDS command "Disable operation" is received, deceleration and stop will commence.

The PDS status during deceleration remains Operation enabled.

B: The motor stops when the detected actual speed is below 10 r/min.
After stopping, the PDS status bit is switched to On.

4)stop option code (605Dh)

Set the motor deceleration and stop method when bit 8 (stop) of control word 6040h is set to 1.

Index ,SUb Name Unit | Scope Data Accessibility | Pdo | Op-mode
index type
stop option code - 1~3 116 ™w NO ALL
Set the timing for receiving the PDS command "Disable operation." This varies
depending on the control mode definition.
605Dh 00h Prohibition is set except for the following values.

,Set the timing for the stop action, which varies depending on the control mode
definition.
Prohibition is set except for the following values.
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pp, ¢sp, Csv, pv

1: After the motor stops via 6084h (Profile deceleration), maintain Operation
enabled.

2: After the motor stops via the 6085h (Quick stop Deceleration) function,
maintain Operation enabled.

3: After the motor stops at 6072 h (Maximum Torque) and 60C6 h (Maximum
Deceleration), maintain Operation enabled.

hm

1: After the 609Ah (Homing acceleration) motor stops, maintain Operation
enabled.

2: After the motor stops via the 6085h (Quick stop Deceleration) function,
maintain Operation enabled.

3: After the motor stops at 6072 h (Maximum Torque) and 60C6 h (Maximum
Deceleration), maintain Operation enabled.

cst, tq

1,2: After the 6087h (Torque slope) motor stops, maintain Operation enabled.
3: After the torque 0 motor stops, maintain Operation enabled.

An example of the stop function slowing down and stopping movements

A: When 6040h:bit8 (Controlword: stop) changes from 0 to 1, deceleration begins and stops. During

deceleration, the PDS status remains Operation enabled.

B: The motor stops when the detected actual speed is below 10 r/min. After stopping, the PDS status

remains Operation enabled.

5)Fault reaction option code (605Eh)

Set the motor stop method when an alarm occurs.

Index .Sub Name Unit | Scope Data Accessibility | Pdo | Op-mode
index Type
Fault reaction option - 0~2 116 ™w NO ALL
code
,Set the timing for alarm occurrence, which varies depending on the control mode
definition.
Setting outside the specified range is prohibited.
(1) When Err values occur in the ranges of 80.0-80.7, 81.0-81.7, 85.0-85.7, or
88.0-88.7
605Eh 00h

pp, ¢Sp, csv, pv

0: After the servo-side (Sequence at alarm) motor stops, proceed to Fault.

1: After the motor stops via 6084h (Profile deceleration), transition to Fault.
2: After the motor stops via the 6085h (Quick stop Deceleration) function, the
system transitions to Fault mode.

hm

0: After the servo-side (Sequence at alarm) motor stops, proceed to Fault.
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1: After the 609Ah (Homing acceleration) motor stops, transition to Fault.
2: After the motor stops via the 6085h (Quick stop Deceleration) function, the

system transitions to Fault mode.

cst, tq

0: After the servo-side (Sequence at alarm) motor stops, proceed to Fault.
1,2: After the 6087h (Torque slope) motor stops, transition to Fault.

(2) When an alarm occurs other than those specified in (1) above

0,1,2: After the servo-side (Sequence at alarm) motor stops, proceed to Fault.

Example of the deceleration and stop action triggered by an alarm

A: If an alarm occurs, deceleration begins and stops. During deceleration, the PDS status is Fault

Reaction Active.
B: The motor stops when the detected actual speed is below 10 r/min. The PDS status after stopping is

Fault.

10.8.3 Probe function (position clamping request/unclamping)

The probe function serves as a position latch mechanism. When the trigger conditions (EXT1/EXT2) are
met, the function is activated and stores the motor encoder value corresponding to the triggered condition.
Depending on the configuration of probe control word 60BS, the function can be triggered either once or

multiple times.

m ® The probe function is not supported in HM mode.
® Currently, only external signals are supported as trigger sources.

1) Composition of the probe function

FB
S15 EXTI EXTI Clamp trigger
— > (2 Clamp data 60BAh/60BBh _
3404h Z.%, LTI (Touch probe 1)
60B8h (bit2) FB
= > (2 |~ampes IfClamp data GOBCh/GOBDh
3405h Zphase | LT2 (Touch probe 2)
60B8h (bit10)

60B8h: Touch probe function

60BAh: Touch probe posl pos value (clamping position for the rising edge of Touch probe 1)
60BBh: Touch probe pos1 negative value (clamping position of the falling edge of Touch probel)
60BCh: Touch probe pos2 pos value (clamping position for the rising edge of Touch probe2)
60BDh: Negative value of Touch probe pos2 (clamping position of the falling edge of Touch probe2)
If the triggering point coincides with exactly one position during a full motor rotation, the theoretical
difference between the two latched probe values should equal the number of pulses generated by the

motor encoder over one complete cycle.
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It should be noted that there is a delay between the generation of an external trigger signal and the driver's
reception of the signal followed by the latch operation. Consequently, the value latched by the probe
inevitably deviates from the actual measured value, with the magnitude of this deviation depending on the
motor's speed, hardware performance, and software processing.

Key points for using the feature:

Factory default Settings when using the probe
value function
Product model P56 P5.63
P5-62 | P5-63 . .
(Terminal) (Terminal)
DS5C2 (7.5 kW and
( an 0 0 1 (SI) 2 (SI2)
below)
DS5C2 (15~32kW) 6 7 6 (P-) 7 (D-)

(1) The clamping trigger signal uses external inputs (EXT1/EXT2). P5-62 and P5-63 are the terminal
allocation parameters for Touch Probe 1 and Touch Probe 2 functions, respectively. The default
parameters for the driver probe functions are shown in the table above.

60B8h (probe function)
Bitl0 LT2 Bit2 LT1
0 EXT2 0 EXT1
1 Z Xiang 1 Z Xiang

(2) If the Touch probe is applied to an unallocated port, E-883 (abnormal operation protection) occurs.
(3) When the clamping trigger signal is an external input (EXT1/EXT2), acquisition errors occur. Keep
the speed near the clamping signal input as low as possible.
(4) The ON and OFF durations of the clamping trigger signal input shall each exceed 2 ms.
(5) In the following cases, the Touch probe is invalid (canceled). (The value of 60B%h is cleared.)

(D The ESM status is Init

2 Switching to HM mode

(6) Do not set both rising and falling edges for the same Touch Probe simultaneously. The system cannot
guarantee proper operation when both settings are configured concurrently.

(7) It should be noted that there is a delay between the generation of an external trigger signal and the
driver's reception of the signal followed by the latch operation. Consequently, the value latched by the
probe inevitably deviates from the actual measured value, with the magnitude of this deviation depending
on the motor speed, hardware performance, and software processing.

Sub Data

Index| . Name Unit Scope Accessibility|  Pdo
index type

60B8h| 00h |Probe Function Settings - 0~65535 uUle6 ™w RxPDO
Indicates the status of the touch -

60B9h| 00h . 0~65535 ul16 1o TxPDO
probe function
Indicates the rising edge instruct

60BAh| 00h |clampi iti f Touch it 2147483648~ 132 TxPDO
clamping position of Touc uni 147483647 1o X
Probe 1
Indi he clampi iy .
ndicates t e clamping position 1ns.truct 2147483648~

60BBh| 00h |of the falling edge of Touch unit 132 o TxPDO

2147483647

Probe 1

60BCh| 00h |Indicates the rising edge instruct|-2147483648~| 132 o TxPDO
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Sub . Data o
Index| . Name Unit Scope Accessibility|  Pdo
index type
clamping position of Touch unit 2147483647
Probe 2
Indicates the clamping position |instruct
60BDh| 00h |ofthe falling edge of Touch unit 2147483648~ 132 o TxPDO
Probe 2 2147483647
2) Probe function settings (60B8h)
Sub . -
Index index Name Unit | Scope | Data type | Accessibility| Pdo |Op-mode
Touch probe function - | 0~65535 Ul16 ™w RxPDO | ALL
60B8h| 00h -
Set the Touch Probe function.
Description of the corresponding bit
Bit | Value Annotate
0 0 Switch off touch probe 1 Touch Probe 1
1 Enable touch probe 1 Execute/stop
) 0 Trigger first event Touch Probe 1
1 Continuous Event Pattern Selection
0 Trigger with touch probe 1 input Touch Probe 1
2 1 Trigger with zero impulse signal of position Trigger selection (external
encoder input/Z phase)
3 - Reserved unused
0 Switch off sampling at positive edge of touch probe | Touch Probe 1
4 1 NN
1 Enable sampling at positive edge of touch probe 1 LFrmiEE
0 Switch off sampling at negative edge of touch Touch Probe 1
5 probe 1 Descending Edge Selection
1 Enable sampling at negative edge of touch probe 1
6-7 - Not Supported unused
g 0 Switch off touch probe 2 Touch Probe 2
1 Enable touch probe 2 Execute/stop
9 0 Trigger first event Touch Probe 2
1 Continuous Event Pattern Selection
0 Trigger with touch probe 2 input Touch Probe 2
10 1 Trigger with zero impulse signal of position Trigger selection (external
encoder input/Z phase)
11 - Reserved unused
0 Switch off sampling at positive edge of touch probe | Touch Probe 2
12 2 N
1 Enable sampling at positive edge of touch probe 2 Lt
0 Switch off sampling at negative edge of touch Touch Probe 2
13 probe 2 Descending Edge Selection
1 Enable sampling at negative edge of touch probe 2
14-15 - Not Supported unused
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m Do not set both rising and falling edges under the same probe.

3) Probe functional status (60B9h)

Index : Sub Name Unit | Scope Data Accessibility | Pdo Op-mode
index type
Touchprobe | 1 (o535 | U6 ro TxPDO | ALL
60B%h 00h status
Indicates the status of the touch probe function.
Description of the corresponding bit
Bit | Value Annotate
0 0 Touch probe 1 is switch off Touch probe 1 has stopped moving
1 Touch probe 1 is enabled Touch Probe 1 is in action
0 Touch probe 1 no positive edge value The rising edge of Touch Probe 1 is
! stored incomplete
1 Touch probe 1 positive edge value stored | Status of the rising edge completed by
Touch Probe 1
0 Touch probe 1 no negative edge value The falling edge of Touch Probe 1 is
5 stored incomplete
1 Touch probe 1 negative edge value stored | completion status of the falling edge on
Touch Probe 1
3-5 - Reserved unused
6-7 - Not Supported unused
g 0 Touch probe 2 is switch off Touch Probe 2 has stopped moving
1 Touch probe 2 is enabled Touch Probe 2 is in action
0 Touch probe 2 no positive edge value The rising edge of Touch Probe 2 is
9 stored incomplete
1 Touch probe 2 positive edge value stored | Status of the rising edge completed by
Touch Probe 2
0 Touch probe 2 no negative edge value The falling edge of Touch Probe 2 is
10 stored incomplete
1 Touch probe 2 negative edge value stored | completion status of the falling edge on
Touch Probe 2
11-13 - Reserved unused
14-15 - Not Supported unused
4) Obtained clamp position (0x60BA—-0x60BD)
Index .Sub Name Unit Scope Data Accessibility Pdo Op-
index Type Mode
Touch probe |, et | 2147483648~
60BAh | oon | POSIPOS it | 2147483647 | 12 o TxPDO | ALL
value
Indicates the rising edge clamping position of Touch Probe 1.
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Touch probe | .
instruct | -2147483648~
posl neg ) 132 ro TxPDO | ALL
60BBh | 00h unit 2147483647
value
Indicates the clamping position of the falling edge of Touch Probe 1.
Touch probe | .
instruct | -2147483648~
pos2 pos ) 132 ro TxPDO | ALL
60BCh | 00h unit 2147483647
value
Indicates the rising edge clamping position of Touch Probe 2.
Touch probe | .
instruct | -2147483648~
pos2 neg ) 132 ro TxPDO | ALL
60BDh | 00h unit 2147483647
value
Indicates the clamping position of the falling edge of Touch Probe 2.

5) Initiation of probe movement

During the transition from "0 (stop)" to "1 (start)" for bitO(bit8) in 60B8h (probe function setting), the
system acquires various configuration parameters (bits 1-7 and 9-15 of 60B8h) and initiates the Touch
probe operation.

To make changes to various settings effective, return "0 (stop)" at bit 0/8 and then proceed to "1 (start)".
To switch control modes and use the probe function again, set bitO(bit8) to "0 (stop)" and then set it back
to "1 (start)".

6) Probe Event Pattern

According to bit 1/19 (event mode selection) in the 60B8h probe function settings, you can choose either

"0 (Trigger first event mode)" or "1 (Continuous mode)".

(1) <Trigger first event mode> (60B8h: bit1=0 / bit9=0)
After startup, the system operates in a bit-setting mode triggered only by the initial signal. To retrieve
data again, the Touch probe must be restarted.

60BSh
bitObits L

» Start | Start
60B% ‘

L
bitObits "] ‘ ‘
60Boh T T
bit1 /bit9 >

60BAh/60BCh ” >< Value stored position 1 f‘ /,/'><Value stored position 3
Prode signal |_| |_| |_|
1 2 3

Positive edge case

60BSh
bitObits | ]

~ Start L~ |- Start
60B%h ; ‘
bitobits 4 L L
COBh Ak d

bit1/bit9
60BBh/60BDh “‘ b >< Value stored position 1 ’/'><Value stored position 3
Prode signal |_| H h

1 2 3
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Negative edge case

(2) <Continuous mode> (60B8h: bitl=1 / bit9=1)
After startup, the pattern of triggered signal bit masking is detected each time. The obtained value is
retained for the next probe signal.

60B8h
bit0/bit8

\ |~ Start
60B9h .
e
60B9h |
bit1/bit9

T

Value stored

,1>< position 1 ,,v>< position 2 /,v>< position 3

Prode signal J |_| |_| |_|

1 2 3

60BAh/60BCh

Positive edge case

60B&h
bit0/bit8

60B%h
bitO/bit8 "]
60B%h
bit1/bit9

T

, Value stored
’,>< position 1 ,,>< position 2 /,>< position 3

Prode signal H |_| |_|
3

1 2

60BBh/60BDh

Negative edge case

10.8.4 Digital input (60FDh)

The bits of the 60FDh digital input are represented by functional signals assigned through parameters
P5-22 (POT setting address), P5-23 (NOT setting address), P5-27 (HOME origin setting address), P5-62
(Probe 1 setting address), P5-63 (Probe 2 setting address), P5-72 (Remote SI Input 1), P5-73 (Remote SI
Input 2), P5-74 (Remote SI Input 3), and P5-75 (Remote SI Input 4) of the DS5C2 series servo controller.
These signals correspond to the input states of the positive limit switch (POT), negative limit switch
(NOT), home switch (HOME), Touch Probe 1 (Probe 1), Touch Probe 2 (Probe 2), Remote Input State 1,
Remote Input State 2, Remote Input State 3, and Remote Input State 4, respectively.

Digital input (60FDh)

Index .Sub Name Scope Data Accessibility| Pdo |Op-mode
index type
Digital inputs 0~4294967295 u32 o TxPDO All
Represents the theoretical input state of the external input signal.
bit information
60FDh| 00h 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24
r
23 | 22 | 21 | 20 19 18 17 16
r ris4 ris3 ris2 risl
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5 | 14 [ 13 | 12 | 11| w0 | 9 | 8
r
7 | 6 5 4 3 2 1 0
r Z0S tp2 tpl hs pls nls
r = reserved (not corresponding)  pls = positive limit switch r=

reserved (not corresponding)  pls = positive limit switch

nls = negative limit switch (reverse overtravel switch); hs = home switch (origin
switch)

tpl=Touch probe 1 (Probe 1)  tp2=Touch probe 2 (Probe 2)

tpl=Touch probe 1 (Probe 1)  tp2=Touch probe 2 (Probe 2)

Z0SS = zero impulse signal output (Z-phase output)

risl = remote input statel (Remote SI Input State 1)

ris2 = remote input state2 (Remote SI Input State 2)

ris3 = Remote Input State 3 (Remote SI Input State 3)

ris4 = Remote Input State 4 (Remote SI Input State 4)

The details for each Bit are as follows:

Numeric ..
Description
value
0 input mode OFF
1 input mode ON

The values of bit0 (reverse overshoot switch), bitl (forward overshoot switch), bit2 (origin switch), bit3
(probe 1), bit4 (probe 2), bit5S (Z-phase output), bit16 (remote SI input 1), bit17 (remote SI input 2), bit18
(remote SI input 3), and bit19 (remote SI input 4) on the 60FD (digital input) respectively indicate the
signal states of the forward drive limit input, negative drive limit input, near-origin input, probe 1 input,
probe 2 input, Z-phase output, remote SI input 1, remote SI input 2, remote SI input 3, and remote SI
input 4.

The Z-phase output hold time is modified via driver parameters:

Parame ) Factory . ) Take
Meaning ) Unit Set range Revise
ter settings effect
Z-phase output hold at any immediate
P5-19 ) 2 ms 1~ 65535 .
time time ly

The Z-phase output is affected by the EtherCAT communication cycle and its own software processing,
resulting in poor consistency.

10.8.5 Digital output (60FEh)

Bit 0 in sub-object word 1 of the 60FEh digital output indicates the zero-crossing Z-phase output status
bit, while bit 0 in sub-object word 2 indicates the zero-crossing Z-phase output enable bit. When the
Z-phase output enable bit is set to 1, the Z-phase output status bit changes from 0 to 1 upon encoder
zero-crossing; after the retention time specified by P5-19, it changes back from 1 to 0. When the Z-phase
output enable bit is set to 0, no Z-phase output status is present, and the Z-phase output status bit remains
at 0.

Digital output (60FEh)
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Sub Accessibilit
Index | . Name Scope Data type Pdo Op-mode
index y
00h Number of entries 2 Us ro NO All
The number of sub- indexes representing 60FEh.
Physical outputs | 0~4294967295 | U32 | rw | RxPDO | Al
Indicates the output status of the external output signal.
bit information
31 | 30 | 20 | 28 | 27 | 26 | 25 | 24
r
23 | 22 | 21 | 20 | 19 18 17 16
olh r ros3 ros2 rosl
15 | 14 | 13 | 12 | 11 10 9 8
r
7 | 6 | s | 4 | 3 | 2| 1 | o
r
r =reserved (not mapped) ros1 = remote output statel (Remote SO Output State 1)
ros2= Remote Output State 2 (Remote SO Output State 2)
60FEh ros3 = Remote Output State 3 (Remote SO Output State 3)
Bitmask | 0~4294967295 | U32 | rw | RxPDO| Al
This indicates the function of the output host for setting external output signals.
bit information
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
r
23 | 2 | 21 | 20 | 19 18 17 16
r roe3 roe2 roel
02h 5 | 14 | 3 | 12 | n 10 9 8
r
7 | 6 | 5 | 4 | 3 | 2| 1 | o
r
r = reserved (not mapped) roel = remote output enablel (Remote SO Output
Enable 1)

roe2 = remote output enable2 (Remote SO Output Enable 2)
Roe3 = Remote Output Enable3 (Remote SO Output Enable 3)

The details for each Bit are as follows:

Sub index 01h: Physical outputs

Bit Name Numeric Description
value
16 Remote SO1 output 0 Remote SO1 status: OFF
status bit 1 Remote SO1 status: ON
17 Remote SO2 output 0 Remote SO2 status: OFF
status bit 1 Remote SO2 status ON
18 Remote SO3 output 0 Remote SO3 status: OFF
status bit 1 Remote SO3 status ON

Sub index 02h: Bit mask
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Bit Name Numeric Description
value

0 Remote SO1 output

16 Remote SO1 output enabled OFF
enable bit 1 Remote SO1 output

enabled ON
0 Remote SO2 output

17 Remote SO2 output enabled OFF
enable bit 1 Remote SO2 output

enabled ON
0 Remote SO3 output

18 Remote SO3 output enabled OFF
enable bit 1 Remote SO3 output

enabled ON

In the digital output 60FEh, bits 16,17, and 18 in Sub index 01h (sub-object word 1) represent the remote
SO1 output status bits, while bits 16,17, and 18 in Sub index 02h (sub-object word 2) indicate the remote
SO1 output enable bit, remote SO2 output enable bit, and remote SO3 output enable bit, respectively.

10.8.6 Location information: Location

1) Initialization time for location information

This servo driver performs initialization (pre-setting) of position information-related objects according to
the following timing sequence.

® Initialization sequence (conditions)
. When the power is supplied
. When communication is established (ESM state Init — OP migration)
. When origin reset is completed
. When performing a complete reset of the absolute multi-turn system

® Initialize object
. 6062h (Position demand value — Position command)
. 6063h (Position Actual Internal Value: Feedback on the actual internal position)
. 6064h (Position actual value feedback)
. 60FCh (Position demand internal value)

The objective here is to utilize the actual internal position feedback (6063h) representing the motor's
position, combined with the subsequent electronic gear functionality that incorporates factors such as
Home offset based on polarity change signs, and perform initialization (pre-setting) upon communication
establishment.

Additionally, changes to the electronic gear ratio, polarity of the Polarity command, and the Home offset
setting values are reflected according to the timing described later in this chapter.

For details on precautions when using absolute encoders, refer to Section 4 of this chapter
titled "Initialization of Absolute Encoders".
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2) Electronic gear ratio

(1) Functional Description

The electronic gear function multiplies the position command input from the higher-level controller by
the electronically set gear ratio specified by the user, thereby generating the position command for the
position control unit. By utilizing this function, the rotational or linear displacement of the motor for each

command unit can be precisely defined.

(2) Electronic Gear Ratio Setting Method for the DS5C2 Series

Method 1: Set the electronic gear ratio based on the servo internal parameters; refer to Section 8.1.1.1 for
the specific configuration method.

Method 2: Set the electronic gear ratio according to the parameters specified in CoE (CiA402):608Fh

(Position encoder resolution), 6091h (Gear ratio), and 6092h (Feed constant).

The following primarily Explanations how to set the electronic gear ratio according to the CoE (CiA402)
specification.

The relationship between the user-defined unit (instruction unit) and the internal unit (pulse) is calculated
using the following equation.

Electronic gear ratio calculation formula:

Flectronic Position encoder resolutionxGear ratio

gear ratio= Feed constant

608F: 01 (encoderincrements)
608F: 02 (motorrevolutions)

Position encoder resolution =

6091: 01 (Motorrevolutions)
6091: 02 (Shafirevolutions)

Gear ratio=

6092: 01 (Feed)
6092: 02 (Shafirevolutions)
Position demand value (6062h) xElectronic gear ratio—Position demand internal value

Feed constant=

(60FCh)
® The electronic gear ratio is effective within the range of 8,000 to 1/1,000.
If values outside the range saturate within it, E-883 (abnormal operation protection)

occurs.
® 608Fh-01h (Encoder increments) are automatically set according to the encoder
resolution. The factory value of 6092h-01h (Feed) is determined based on the
encoder resolution.
® The setting of the electronic gear ratio is reflected through the following timing
sequence.
When the power is supplied
When communication is established (ESM state Init — OP migration)
When origin reset is completed
When performing a complete reset of the absolute multi-turn system

@ ¢ ¢ o o

This does not reflect changes to the set values of associated objects, so please
note.
+  When initializing position information during the Init= Op transition in absolute

mode, set the absolute encoder position value ([pulseB8{i/]/electronic gear ratio)

333



DS5C2 Series Servo Driver User Manual Table of Contents

within the range of-231 (-2147483648) to +231-1 (2147483647). Operations

outside this range cannot be guaranteed.

+ Please confirm the operating range of the absolute encoder and the gear ratio.

® Use the electronic gear ratio settings from the Cia402 protocol whenever

possible.

® Relevant parameter

Position encoder resolution (608Fh)

Sub ) Data o Op-
Index| . Name Unit Scope IAccessibility| Pdo
index Type Mode
Position encoder
- resolution
The encoder resolution is automatically set.
Highest supported sub
. - 2 U8 1o NO | ALL
00h index
The number of sub index representing 608Fh.
Encoder increments | Pulse  [1~4294967295U32] ro [ NO | ALL

608Fh

resolution.

01h | Represents the encoder movement distance. The value is automatically set by the encoder

Motor revolutions

r(any
[power-generating
02h or power-driven
machine )

1~4294967295

U32

10

NO

ALL

Represents the motor rotation count. The value is fixed to 1.

This object defines the encoder resolution per full rotation of the motor.
Position encoder resolution = Encoder increments (608Fh-01h) / Motor revolutions (608Fh-02h)

This object is automatically configured based on the information read from the motor connected to the

servo driver.

Example: Connection scenario for a 19-bit/r encoder

608Fh-01h (Encoder increments)= 524288

608Fh-02h (Motor revolutions)= 1

Position encoder resolution = 524288 / 1 = 524288
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Gear ratio (6091h)
Sub Dat:
Index| Y Name Unit Scope a )AccessibilitylPdoOp-mode]
index type
Gear ratio - - - - - -
Set the gear ratio.
The highest sub-
Jhe melestsu ; 2 Us ro  INO| ALL
00h |index supported
The number of sub index for 6091h.
6091h Motor
. Pulse 1~4294967295| U32 w NO| ALL
01h revolutions
Set the motor rotation speed.
- ti
Shaft revolutions|" (Y POWEIGENEIAtNg Orly o 0c005 U32 | rw  NO| ALL
02h power-driven machine )
Set the axis rotation number.
This object defines the motor speed and the shaft speed after gearbox output.
Gear ratio = Motor shaft revolutions (6091h-01h) / Driving shaft revolutions (6091h-02h)
Feed constant (6092h)
Sub Dat:
. Y Name Unit Scope a )AccessibilityPdoOp-mode]
Index | index type
Feed constant - - - - - -
Set the feed constant.
The highest sub-
. - 2 Ug ro NO| ALL
00h |index supported
6092k The number of sub index for 6092h.
| otk Feed |  Command Unit  [1~4294967295U32| rw  |NO| ALL
Set the feed rate.
- t
Shaft revolutions| " POWCI-enerating orly 1o 1567705 32| rw  NO| ALL
02h power-driven machine )

Set the axis rotation number.

This object represents the angular displacement per full rotation of the shaft after gearbox output.

Feed constant =Feed (6092h-01h)/ Driving shaft revolutions (6092h-02h)

3) Instruction polarity (607Eh) Polarity

For position, speed, torque commands and their offsets, the polarity (motor rotation direction) can be

specified. The DS5C2 series determines the rotation direction based on the Object Polarity command
polarity (607Eh) defined in CoE (CiA402). However, this Object Polarity command polarity (607Eh)
varies depending on the rotation direction setting specified by parameter P0-05. For example, when P0-05

is set from 0 to 1, the CiA402 object word 607Eh becomes 0xEO, enabling the driver to execute reverse

motion; when P0-05 is set from 1 to 0, the object word 607Eh returns to 0, and the driver resumes the

default forward motion.

Additionally, the polarity (607Eh) specified by the Object Polarity instruction does not directly replace
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parameter PO-05 (rotation direction setting). This applies when transmitting object data between the CoE

(CiA402) processing unit and the motor control processing unit, as outlined in the table below.

Index

Sub
index

Name Unit | Scope | Data type | Accessibility | Pdo | Op-mode

607Eh

00h

Polarity instruction - 0~255 Us ™w NO ALL
polarity

Set the polarity for transmitting position commands, speed commands, torque
commands, as well as position offsets, speed offsets (speed accumulation), and
torque offsets (torque accumulation) values from the object to internal processing,
and the polarity for transmitting position feedback, speed feedback, and torque
feedback values from internal processing back to the object.

Note: For this object, set the position, speed, and torque polarity to all 0 (bit7-5 =
all 0) or to 224 (bit7-5 =all 1).

Actions under other settings cannot be guaranteed.

Set value Content

0 The signs for position, speed, and torque are not
reversed.

224 The signs for position, velocity, and torque are
reversed.

The above Not supported (do not set)

mentioned

items

bit7: Position polarity

0: No symbol reversal 1: Symbol reversal
bit6: Speed polarity

0: No symbol reversal 1: Symbol reversal
bitS: Torque polarity

0: No symbol reversal 1: Symbol reversal
bit4-0: Reserved. Set it to 0

Object <Instruction-Setting Class>

607 Ah (Target position)

‘60BOh (Position offset)

‘60FFh (Target velocity)

60B1h (Velocity offset)

-6071h (Target torque specified)

‘60B2h (Torque offset)

<Monitoring Category>

-6062h (Position demand value — Position command)

-6064h (Position actual value feedback)

‘606Bh (Velocity demand value)
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Sub
Index :11 Name Unit | Scope | Data type | Accessibility | Pdo | Op-mode
index

-606Ch (Actual velocity value — speed feedback)
6074h (Torque demand)
-6077h (Torque actual value — torque feedback)

-6078h (Current actual value)

No symbol reversal: For forward-direction commands, the motor rotates counterclockwise (CCW).
The symbol is reversed: for forward-direction commands, the motor rotates in the CW direction.

The rotation direction of the motor is defined as clockwise (CW) and counterclockwise (CCW) when
viewed from the shaft end on the load side.

4) Initialization of an absolute encoder

In position control mode, using an absolute encoder eliminates the need for an origin reset operation
(except when the absolute encoder is used as an incremental encoder). After installing the battery, the
multi-turn data must be reset upon the device's initial startup.

(1) Absolute data

The data read from the absolute encoder includes built-in single-turn data representing one complete
rotation of the motor and multi-turn data that increments with each full rotation. Since the multi-turn data
is an electrical count, it requires a battery for backup. Both types of data increase when the motor shaft
rotates counterclockwise (CCW). An E-228 alarm is triggered when the multi-turn data overflows
(absolute counter overflow protection).

(2) Absolute-to-32-bit data mapping

The servo driver initializes the position information: for a 23-bit encoder, single-turn data occupies 23
bits and multi-turn data occupies 16 bits, resulting in a synthesized position information with a width of
39 bits; however, the value set for the target as position information has a width of 32 bits. Since the
6063h model uses only the lower 32 bits of absolute encoder data for position information setting, the
valid bit length of multi-turn data becomes 9 bits (with the upper 7 bits of the 16-bit data being discarded).
The 6064h model calculates the position information using the following formula, yielding a result with a
32-bit width. Consequently, the effective bit length of multi-turn data varies according to the electronic
gear inverse transformation value.

. . . Location information (using the motor of a 19-bit encoder as an
607Eh (instruction polarity)

example)
607Eh = 0 (CCW is the positive | 6063h = M*219+S
direction) 6064h = 6063h x Electronic gear inverse transformation value

607Eh = 224 (CW is the

e 6063h=- (M*219 +S
positive direction) ( )
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| | 6064h = 6063h x Electronic gear inverse transformation value

M: Number of circles S: Single circle position
5) Position range limit (607Bh) Position range limit

The DS5C2 series drives do not support wrap-around.
The infinite rotation mode operates internally as 607Bh-01h=80000000h and 607Bh-02h=7FFFFFFFh.
Modifying this object does not affect the behavior.

6) Return to original offset (607Ch) Home offset

Set the offset from the mechanical origin. Use this position as the mechanical zero point; if set to 0, the
mechanical origin coincides with the mechanical zero point. The origin offset can be a positive or
negative value, indicating deviation to the left or right of the mechanical origin.

This object can be updated at any time, but the actual location information must be reflected according to
the following time sequence.

®  When the power is supplied

® When communication is established (the ESM state transitions from Init to OP migration)

®  When origin reset is completed

Use the position under the aforementioned time sequence as the reference to initialize (pre-set) the
following objects.

®  When the origin position is detected

6063h (Actual internal position feedback) = 60FCh (Position demand internal value) =0

6062h (Position demand value) = 6064h (Position actual value) = 607Ch (Home offset)

® [Initialization (pre-setting) at a time other than when the origin position is detected

6063h (Actual internal position feedback) = 60FCh (Position demand internal value)

6062h (Position demand value) = 6064h (Position actual value)

=6063h (Position Actual Internal Value — Actual Internal Position Feedback) + 607Ch (Home Offset)

m The above describes the scenario with an electronic gear ratio of 1:1 and no polarity
reversal.

Zero position Home position

Home offset

A

y

Definition of Origin Offset

Origin Home Position: The position of the index pulse (origin position)

Zero position: In incremental systems, it equals 0 (the position when power is applied, or the position
obtained by subtracting the home offset from the position where the index pulse is detected).

The absolute system time = the zero position of the absolute encoder.
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10.8.7 Overrun function in bus mode

Parameter Meaning

Factory : : Take
. Unit | Setrange | Revise
settings effect

0: Direct alarm activation using
servo-based speed reduction and
shutdown method

P0-28.0 | 1: After decelerating and shutting ) _ 0~3 o 1314/8/9/10

down according to the 605Ah
method, an alarm is triggered.
2: Do not use overtravel

1) Prohibited State

Scenario 1: When the servo is in either enabled (non-moving) or disabled state and touches the
reverse limit switch, the panel displays "NOT," cancels the reverse limit signal, and returns to its
previous state.

Scenario 2: When the servo is in either enabled (non-moving) or disabled state and touches the
forward limit switch, the panel displays "POT", cancels the forward limit signal, and returns to its
previous state.

Scenario 3: When the servo is either enabled (non-moving) or disabled, and simultaneously triggers
both the forward limit switch and the reverse limit switch, the servo will report E-261. If both limit
signals are cleared, the panel will return to its previous state; if either limit signal is cleared, the
panel will display the other limit signal, and the panel can only return to its previous state after
clearing that signal as well.

2) Normal exercise state

(1) The initial movement direction is to the left

The panel shows "RUN" H [ '

Panel display: E-261

Positive limit

4— Negative direction Positive direetion — =

The initial movement direction is left; upon contact with the forward limit switch, the servo unit triggers

an E-261 error. If the forward limit switch is first disabled and then the alarm is cleared, the axis returns

to its inactive state, allowing movement in both directions. However, if the alarm is cleared first and the

axis reverts to the inactive state while the panel still displays "POT", the axis remains restricted by the

forward limit switch. To solve the forward overtravel prohibition, the forward limit signal must be

canceled.
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3) Over-travel state

Set P0-28 to 1 (alarm, deceleration, stop)

(1) The initial motion direction is to the left, and no out-of-range signal has been triggered.
Situation 1: The forward limit switch has not been triggered.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stopping the
axis at the reverse limit switch; the servo will report E-260. The alarm must be cleared before allowing
the axis to move forward. Contacting the falling edge of the reverse limit switch causes the panel display
to change from NOT back to RUN, thereby lifting the reverse overtravel restriction.

The panel shows "NOT"

The panel shows "RUN" t ‘ ’ U

1
Panel display: E-260
[ >

Negative limit

<«4— Negative direction Positive direction —pm

Situation 2: Before the shaft deceleration stops completely, touch the forward limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stop. Before
the shaft stops, if the forward limit switch is touched, the servo will issue an E-261 alarm; the forward

The panel shows "NOT"

The panel shows "RUN" t L U

Panel display: E-260
[ >

Negative limit

<«4— Negative direction Positive direction —pm

limit switch must be released to clear this alarm; otherwise, it cannot be cleared. Subsequently, the shaft
moves forward again and contacts the falling edge of the reverse limit switch, after which the panel
displays a change from NOT to RUN, thereby lifting the reverse overtravel restriction.

Situation 3: The shaft stops at the negative limit switch and contacts the positive limit switch.
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The initial movement direction is left; upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stop. When the
shaft stops at the reverse limit switch, the servo reports E-260. Subsequently, upon contacting the forward
limit switch, the servo reports E-261. The forward limit switch must be released to clear the E-261 alarm;
otherwise, the alarm remains active. After resuming forward shaft motion and contacting the falling edge
of the reverse limit switch, the panel changes from NOT to RUN, thereby lifting the reverse overtravel

prohibition.

The panel shows "NOT"

The panel shows "RUN" | §| J

Panel display: E-261

Panel display: E-260
[— >

Negative limit _-I

Positive 1iMif eo—

- Negative direction Positive direction > |

Scenario 4: During axial forward movement, the device contacts the forward limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stop. When the
shaft stops at the reverse limit switch, the servo reports E-260; after clearing the alarm and allowing the
shaft to move forward, it contacts the forward limit switch, prompting the servo to report E-261. The
forward limit switch must be released to clear the E-261 alarm; otherwise, the alarm persists. Continuing
forward movement causes contact with the falling edge of the reverse limit switch, after which the panel
displays a change from NOT to RUN, thereby lifting the reverse overtravel prohibition.

The panel shows "NOT"
The panel shows "RUN" L T J
Panel display: E-261

Panel display: E-260

Negative limit

Positive limit _,

- Negative direction Positive direction -

(2) The initial motion direction is to the left, triggering the overshoot signal for overtravel detection.
Situation 1: In an offside situation, the forward limit switch has not been triggered.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering reverse overtravel deceleration and stop. However,
when the shaft passes beyond the reverse limit switch, its falling edge is detected again, causing the shaft
to stop outside the limit position and triggering an E-260 alarm from the servo system. The alarm must be
cleared for the shaft to resume forward movement. Only after re-contacting both the rising and falling
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edges of the reverse limit switch will the panel display change back from NOT to RUN, thereby lifting
the reverse overtravel restriction.

The panel shows "NOT"

The panel shows "RUN" | 1 ‘ ‘
| |

1

Panel display: E-260

Negative limit I I

«4—— Negative direction Positive direction —pm

Situation 2: In an offside situation, touch the forward limit switch before the shaft deceleration stop is

completed.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering the reverse overtravel deceleration stop. However,
once the shaft passes the reverse limit switch, its falling edge is triggered again. Before the shaft stops, if
it contacts the forward limit switch, the servo will report E-261; the forward limit switch must be cleared
to resolve this alarm. Otherwise, the alarm persists. Subsequently, the shaft resumes forward movement
and contacts both the rising and falling edges of the reverse limit switch again. Only then does the panel
display change from NOT to RUN, thereby lifting the reverse overtravel prohibition.

The panel shows "NOT"

—— |
The panel shows "RUN" ’7 —‘

Panel display: E-261

| r—— —
Negative limit I I

Positive limit

«— Negative direction Positive direction —pe

Scenario 3: In an offside situation, when the shaft stops, it touches the forward limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering the reverse overtravel deceleration stop. However,
when the axis passes beyond the reverse limit switch, its falling edge is triggered again. When the axis
stops, the servo reports E-260; upon contacting the forward limit switch, the servo reports E-261. The
forward limit switch must be released to clear the E-261 alarm; otherwise, the alarm persists.
Subsequently, the axis moves forward again, contacting both the rising and falling edges of the reverse
limit switch. Only then does the panel display change from NOT to RUN, thereby lifting the reverse

overtravel prohibition.
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The panel shows "NOT"

The panel shows "RUN" I |

Panel display: E-261

Panel display: E-260

v

Negative limit

Positive limit _I

«— Negative direction Positive direction [

Scenario 4: In an offside situation, during axial forward movement, contact the forward limit switch.

The initial movement direction is left. Upon contacting the rising edge of the reverse limit switch, the
panel displays a change from RUN to NOT, triggering the reverse overtravel deceleration stop. However,
once the shaft passes the reverse limit switch, its falling edge is triggered again. After the shaft stops, the
servo reports E-260; clearing the alarm allows the shaft to continue forward movement until it contacts
the forward limit switch, at which point the servo reports E-261. The forward limit switch must be
released to clear the E-261 alarm; otherwise, the alarm persists. Continuing forward movement causes the
shaft to contact both the rising and falling edges of the reverse limit switch again, after which the panel
displays a change from NOT to RUN, thereby lifting the reverse overtravel prohibition.

The panel shows "NOT"
| —— ’_I
The panel shows "RUN" [ | | ]

Panel display: E-261 —
Panel display: E-260

Negative limit - I

Positive limit

44— Negative direction Positive direction —p»

10.8.8 Remote I/O Function

1) General related parameters
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Number

Parameter

Meaning

Give
tacit
consent
to

Setting

P5-72

Remote SI Input 1

0: Invalid

1: Input a positive signal from SI1

2: Input a positive signal from SI2
3: Input a positive signal from SI3
10: Always set to valid

11: Input the reverse signal from SI1
12: Input the reverse signal from SI2
13: Input the reverse signal from SI3

P5-73

Remote SI Input 2

0: Invalid

1: Input a positive signal from SI1

2: Input a positive signal from SI2
3: Input a positive signal from SI3
10: Always set to valid

11: Input the reverse signal from SI1
12: Input the reverse signal from SI2
13: Input the reverse signal from SI3

P5-74

Remote SI Input 3

0: Invalid

1: Input a positive signal from SI1

2: Input a positive signal from SI2

3: Input a positive signal from SI3
10: Always set to valid

11: Input the reverse signal from SI1
12: Input the reverse signal from SI2
13: Input the reverse signal from SI3

P5-76

Remote SO Output 1

0: Do not output to the terminal

1: Output a positive signal from SO1
2: Send a positive signal for SO2
output

3: Send a positive signal from SO3
output

11: Output the reverse signal from
SO1

12: From the SO2 output reverse
signal

13: Output the reverse signal from
SO3

P5-77

Remote SO Output 2

0: Do not output to the terminal

1: Output a positive signal from SO1
2: Send a positive signal for SO2
output

3: Send a positive signal from SO3
output

11: Output the reverse signal from
SO1
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Give
. tacit )
Number Parameter Meaning Setting
consent

to

12: From the SO2 output reverse
signal
13: Output the reverse signal from
SO3

0: Do not output to the terminal

1: Output a positive signal from SO1
2: Send a positive signal for SO2
output

3: Send a positive signal from SO3
output

11: Output the reverse signal from
SO1

12: From the SO2 output reverse
signal

6 P5-78 Remote SO Output 3 0

13: Output the reverse signal from
SO3

2) Remote I/O-related dictionary object

Number Target Meaning Unit Explanation

Bit0: N-OT signal

Bitl: P-OT signal

Bit2: SPDD signal

Bit3: Probe 1 signal

Bit4: Probe 2 signal

Bit5: Z believes the signal output
Bit6~Bitl5 retained

Bit16: Remote SI Input 1

Bit17: Remote SI Input 2

Bit18: Remote SI Input 3
Bit0~Bitl5 reserved

Bit16: Remote SO Output 1
Bit17: Remote SO Output 2
Bit18: Remote SO Output 3
When in use, set the corresponding
bits 16-18 to 1.

1 60FDh Digital inputs -

2 60FEh:01 Physical outputs -

3 60FEh:02 Bit mask -

For detailed information on the 60FDh, please refer to Chapter 10.9.4 Digital Input (60FDh).
For detailed information on the 60FEh, please refer to Chapter 10.9.5 Digital Output (60FEh).

10.8.9 C(Cascaded alarm function

When this function is enabled, if the terminal signal becomes conductive, the driver will generate an
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E-320 alarm. The drivers can be connected in series; by routing the alarm output to the corresponding

terminal of the next driver, cascaded alarms can be achieved.

New functional parameter P5-68, with default value set to 0:

Factory

Parameter Meaning . Unit Set range Revise Take effect
settings
Terminal emergenc at an
P5-68 g y 0 - 00~ff X Y immediately
alarm function time
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11 Object Dictionary Details

This chapter primarily covers object dictionary area allocation, COE communication area, driver profile

area, and related topics.

11.1 Object Dictionary Area Allocation

All objects are configured within the object dictionary of each group using a 16-bit index configuration
address represented in 4-digit hexadecimal format.
The object dictionaries specified in CiA402 (CoE: CANopen over EtherCAT) and those for the DS5C2

series are as follows:

The object dictionary specified by cia402 Ds5c2 series object dictionary
Index Content Index Content
Data Type Region Data Type Region
0000h ~ OFFFh ype ee 0000h ~ OFFFh vpe ee
COE Communication COE Communication Area
1000h ~ 1FFFh 1000h ~ 1FFFh
Area
Servo Parameter Region
2000h ~ 2FFFh
Keep
3000h ~ 3FFFh
Manufacturer CuSTOm
2000h ~ 5FFFh
Area Keep
4000h ~ 4FFFh
Keep
5000h ~ 5FFFh
Drive Profile Area
6000h ~ 6FFFh
6000h ~ 9FFFh Profile region
Keep
7000h ~ 9FFFh
Keep Keep
AO000h ~ FFFFh AO000h ~ FFFFh

11.2 COE Communication Region (0x1000-0x1FFF)

11.2.1 Object Overview

1) Device Information Object

| Index Sub index Name
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Index Sub index Name
1000h 00h Device class
1001h 00h Types of alarms currently occurring
1008h 00h Device name
1009h 00h Hardware Version
100Ah 00h Software release
- Factory information
00h Sub- index number
01h Manufacturer ID
1018h
02h Product Code
03h Version number
04h Serial number
2) RxPDO object mapping
Index Sub index Name
- The mapping object of RxPDO1
00h Number of mapping objects supported by RxPDO1
01h First mapping object
02h The second mapping object
1600h 03h The third mapping object
04h The fourth mapping object
05h The fifth mapping object
18h The twenty-fourth mapping object
- The mapping object of RxPDO2
00h Number of mapping objects supported by RxPDO2
01h First mapping object
02h The second mapping object
1601h 03h The third mapping object
04h The fourth mapping object
05h The fifth mapping object
18h The twenty-fourth mapping object
- The mapping object of RxPDO3
00h Number of mapping objects supported by RxPDO3
01h First mapping object
02h The second mapping object
1602h 03h The third mapping object
04h The fourth mapping object
05h The fifth mapping object
18h The twenty-fourth mapping object
1603h - The mapping object of RxPDO4
00h Number of mapping objects supported by RxPDO4
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Index Sub index Name
01h First mapping object
02h The second mapping object
03h The third mapping object
04h The fourth mapping object
05h The fifth mapping object
18h The twenty-fourth mapping object
3) TxPDO object mapping
Index Sub index Name
- TxPDO1-supported mapping objects
00h Number of mapping objects supported by TxPDO1
01h First mapping object
02h The second mapping object
1A00h 03h The third mapping object
04h The fourth mapping object
05h The fifth mapping object
18h The twenty-fourth mapping object
- TxPDO2-supported mapping objects
00h Number of mapping objects supported by TxPDO2
01h First mapping object
02h The second mapping object
1A01h 03h The third mapping object
04h The fourth mapping object
05h The fifth mapping object
18h The twenty-fourth mapping object
- TxPDO3-supported mapping objects
00h Number of mapping objects supported by TxPDO3
01h First mapping object
02h The second mapping object
1A02h 03h The third mapping object
04h The fourth mapping object
05h The fifth mapping object
18h The twenty-fourth mapping object
- TxPDO4-supported mapping objects
00h Number of mapping objects supported by TxPDO4
1AO3h 01h First mapping obj-ect -
02h The second mapping object
03h The third mapping object
04h The fourth mapping object
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Index Sub index Name
05h The fifth mapping object
18h The twenty-fourth mapping object

4) PDO object allocation

Index Sub index Name
- RxPDO distribution
00h RxPDO allocation amount
1CL2h 01h Allocated RxPDO 1
02h Allocated RxPDO 2
03h The allocated RxPDO 3
04h The allocated RxPDO 4
- TxPDO distribution
00h TxPDO allocation amount
1C13h 01h allocated TxPDO 1
02h allocated TxPDO 2
03h allocated TxPDO 3
04h allocated TxPDO 4
5) PDO Synchronous Management Channel
Index Sub index Name
- Sync Manager 2 Synchronization Channel 2
00h Number of sub-object entries
01h Sync Mode
02h Cycle Time
03h Shift time
04h Sync modes supported: Set the supported synchronization types
05h Minimum cycle time: the minimum value of the communicative
cycle that can be set
06h Calc and copy time: from SM2 event and SYNCO event to ESC read
completion time
1C32h
08h Command (not supported)
09h Delay time (not supported)
0Ah Sync0 cycle time
When DC SYNCO (1C32h-01h=02h), the value of ESC register
09A0h is set. Outside of DC SYNCO, it is set to 0.
0Bh Cycle time is too short (not supported)
0Ch SM event missed (not supported)
0Dh Shift time is too short (not supported)
OEh RxPDO toggle failed (not supported)
20h Sync error
1C33h - Sync Manager 3 Synchronization Channel 3
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Index Sub index Name

00h Number of sub-object entries

01h Sync Mode

02h Cycle Time

03h Shift time

04h Sync modes supported: Set the supported synchronization types

05h Minimum cycle time: the minimum value of the communicative
cycle that can be set

06h Calc and copy time: from SM2 event and SYNCO event to ESC read
completion time

08h Command (not supported)

09h Delay time (not supported)

0Ah Sync0 cycle time
When DC SYNCO (1C32h-01h=02h), the value of ESC register
09A0h is set. Outside of DC SYNCO, it is set to 0.

0Bh Cycle time is too short (not supported)

0Ch SM event missed (not supported)

0Dh Shift time is too short (not supported)

0Eh RxPDO toggle failed (not supported)

20h Sync error

11.2.2 Facility information

This section describes the device information.

Sub Data . Op-
Index | . Name Scope Accessibility | Pdo
index Type Mode
Divece type 0~4294967295 | U32 ro NO All
1000h| O00h - ; - .
Indicates the device category. For a servo driver, the value is fixed at 04020192h.
error register | 0~65535 | ule | o |TXPDO| All
Show the type of alarm (status) occurring in the servo driver.
When no alarm occurs, display 0000h.
Do not display the warning.
Bit Content
0
1
> nonsupport
1001h| 00h 3
4 The AL status code defines the occurrence of an
alarm: *1)
nonsupport
Keep

An alarm with an AL status code not defined
occurred*2)

*1) The term "alarm defined by the AL status code" refers to communication-related
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Sub Data . Op-
Index | . Name Scope Accessibility | Pdo
index Type Mode
anomalies in EtherCAT, specifically codes E-800-7, E-810-7, and E-850-7.
*2) The term "alarm with an undefined AL status code" refers to communication-related
EtherCAT anomalies (E-880-887) and non-communication-related EtherCAT
anomalies.
Manufacturer Device Name | - | - | o |TXPDO | All
1008h| 00h ; -
Indicates the device name.
Manufacturer Hardware version | - | - | o |TxPDO | All
1009h| 00h - -
Indicates the hardware version.
00h Number of entries | 0~255 | Us8 | o |TXPDO | All
The sub- index number for this object. The value is fixed to 04h.
ot vendor ID 10-4294967295| U32| 10 |TxPDO| All
Represents the manufacturer ID of EtherCAT. The value is fixed to 00000556h.
product code 0~4294967295| U32| 10 |TxPDO| All
1018h| 02h - -
Indicates the product code. The value is 10305080h.
- Revision umber 10-4294967295| U32| 10 |TxPDO| All
Indicates the product version number.
odh Divece type 10-4294967295| U32| 10 |TxPDO| All
Represents the product serial number. The value is 00000000h.

11.2.3 Synchronous Manager Communication Type (1C00h)

The action mode assigned to each SyncManager is configured using the 1C00h object.
For a servo driver, the value is fixed.

Index|Sub index| Name Scope|Data type|Accessibility] Pdo |Op-mode
00h Number of used sync manager channels [0~255| U8 1o TxPDO| All
The sub- index number for this object. The value is fixed to 04h.
Communication type sync manager 0 | 0~4 | Us8 | ro |TXPDO| All

Set the purpose of Sync Manager 0.

0: Not used

olh 1: Mailbox receipt (master station — slave station)
2: Mailbox sending (secondary site — primary site)
3: RxPDO (Master Station — Slave Station)

4: TxPDO (slave — master)

1C00h Since Sync Manager(0 uses Mailbox for receiving messages, the value is fixed to 1.

Communication type sync manager 1 | 0~4 | Us8 | ro |TXPDO| All

Set the purpose of Sync Manager 1.

0: Not used

0oh 1: Mailbox receipt (master station — slave station)
2: Mailbox sending (secondary site — primary site)
3: RXPDO (Master Station — Slave Station)

4: TxPDO (slave — master)

Since Sync Manager 1 uses Mailbox for sending emails, the value is fixed to 2.
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Index|Sub index

Name Scope|Data type|Accessibility) Pdo |Op-mode

03h

Communication type sync manager 2 | 0~4 Us8 ro TxPDO| All

Set the purpose of Sync Manager 2.

0: Not used

1: Mailbox receipt (master station — slave station)

2: Mailbox sending (secondary site — primary site)

3: RXPDO (Master Station — Slave Station)

4: TxPDO (slave — master)

Since Sync Manager 2 uses Process Data Output (RxPDO), the value is fixed at 3.

04h

Communication type sync manager 3 | 0~4 | Us8 | 1o |TxPDO| All

Set the purpose of Sync Manager 3.

0: Not used

1: Mailbox receipt (master station — slave station)
2: Mailbox sending (secondary site — primary site)
3: RXPDO (Master Station — Slave Station)

4: TxPDO (slave — master)

Since Sync Manager 2 uses Process Data Output (RxPDO), the value is fixed at 4.

11.2.4 PDO Mapping

1) PDO allocation object (1C12h ~ 1C13h)

1C13h.

SyncManager determines the tables used for PDO mapping through object configurations from 1C12h to

Index | Sub index Name Scope Data type | Accessibility | Pdo | Op-mode
00h Number of assigned PDOs 0~4 U8 ™w NO All
The sub- index number of this object.
ot Assigned RxPDO 1 | 1600h~1603h | Ul6 | rw  [NO| Al
Specify the desired RxPDO mapping object.
Assigned RxPDO2 [ 1600h~1603h | U6 | rw  [NO| Al
1C12h| 02h : : . .
Specify the desired RxPDO mapping object.
- Assigned RxPDO3 | 1600h~1603h | Ul6 | rw  [NO| Al
Specify the desired RxPDO mapping object.
oat Assigned RxPDO4 | 1600~1603 | Ul6 | rw  [NO| Al
Specify the desired RxPDO mapping object.
oo | Number of assigned PDOs | o4 | w8 | w |[NO| Al
The sub- index number for this object. The value is fixed to 04h.
ot Assigned TXxPDO 1 |1AO0Oh~1A03h| Ul6 | rw  |[NO| Al
1C13h Specify the target TxPDO mapping object.
- Assigned TxPDO 2 |1A00h~1A03h| Ul6 | rw  [NO| Al
Specify the target TxPDO mapping object.
- Assigned TXPDO 3 |1A00h~1A03h| Ul6 | rw  |[NO| Al
Specify the target TxPDO mapping object.

353




DS5C2 Series Servo Driver User Manual Table of Contents

Index | Sub index Name Scope Data type | Accessibility | Pdo | Op-mode
04 Assigned TxPDO 4 1A00h~1A03h| U16 ™w NO All
Specify the target TxPDO mapping object.

The Sub- index 01h-04h for 1C12h and 1C13h can only be modified when the ESM status is PreOP and
Sub- index 00h equals 0. In all other states, the port code returned is 06010003h.

After the configuration change, specify the number of Sub index using Sub index 00h, and reflect the
PDO allocation object settings by converting the ESM status to SafeOP.

2) PDO mapping objects (1600h—1603h,1 A00h—1A03h)
As a table used for PDO mapping objects, you can utilize objects defined by RxPDO in ranges

1600h—1603h and by TxPDO in ranges 1A00h—1A03h. Sub index starting from O1h contains information
about the mapped application-layer objects.

Sub Data o
. Name Scope Accessibility | Pdo | Op-mode
Index | index type
00h Number of entries 0~4294967295 Us ™w NO All
The sub- index number of this object.
It receive PDO mapped | 0~4294967295 | U32 w  |[NO| Al
olh Set the object for the first mapping.
bit 31...16 15....8 7...0
index Number | Sub- index number Bit Length
2nd receive PDO 0~4294967295 u32 ™w NO All
02h mapped
The setting method is the same as that of Sub- index 01h.
o3 | 3rdreceive PDO mapped |0~42949672905| U32 | w  |[NO| Al
1600h The setting method is the same as that of Sub- index 01h.
o4 | Athreceive PDO mapped |0~42949672905| U32 | rw  |[NO| Al
The setting method is the same as that of Sub- index 01h.
45 | Sthreceive PDO mapped |0-4204967205 | U32 |  w  [NO| Al
The setting method is the same as that of Sub- index 01h.
o |6t receive PDO mapped |0~42949672905| U32 | w  |[NO| Al
The setting method is the same as that of Sub- index 01h.
16th receive PDO 0~4294967295 | U32 ™w NO All
16h mapped
The setting method is the same as that of Sub- index 01h.
1601h The specifications for PDO mapping 2, Sub- indexes, etc., are identical to those of
| 1600h.
1602h The specifications for PDO mapping 3, Sub- index, etc., are identical to those of
| 1600h.
1603h The specifications for PDO mapping 4, Sub- index, etc., are identical to those of
1600h.

Do not map duplicate objects. Changes to already duplicated settings are not guaranteed.
For the Sub- index 01h-18h between 16:00 and 16:03, settings can only be modified when the ESM status
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is PreOP and Sub- index 00h equals 0. In all other states, an Abort Code (06010003h) is returned.
After the configuration change, specify the number of Sub index Oh using Sub index, and reflect the PDO
mapping object settings by converting the ESM status to SafeOP.

Sub Data o
. Name Scope Accessibility | Pdo | Op-mode
Index | index Type
00k Number of entries | 0~4294967295 uUs ™w NO All
The sub- index number of this object.
1st transmit PDO 0~4294967295 | U32 ™w NO All
mapped
0lh Set the object for the first mapping.
bit 31...16 15....8 7...0
index Number | Sub- index number Bit Length
2nd transmit PDO | 0~4294967295 | U32 ™w NO All
02h mapped
The setting method is the same as that of Sub- index 01h.
3rd transmit PDO | 0~4294967295 | U32 ™w NO All
03h mapped
1AO0h The setting method is the same as that of Sub- index 01h.
4th transmit PDO | 0~4294967295 | U32 ™w NO All
04h mapped
The setting method is the same as that of Sub- index 01h.
Sth transmit PDO | 0~4294967295 | U32 ™w NO All
05h mapped
The setting method is the same as that of Sub- index 01h.
6th transmit PDO | 0~4294967295 | U32 ™w NO All
06h mapped
The setting method is the same as that of Sub- index 01h.
16th transmit PDO | 0~4294967295 | U32 ™w NO All
16h mapped
The setting method is the same as that of Sub- index 01h.
1AO01h The specifications for Transmit PDO Mapping 2, Sub index, etc., are identical to
) those of 1600h.
1A02h The specifications for Transmit PDO Mapping 3, Sub index, etc., are identical to
) those of 1600h.
1A03h The specifications for Transmit PDO Mapping 4, Sub index, etc., are identical to
) those of the 1600h.

Do not map duplicate objects.

No guarantee is provided for changes in previously configured settings.

The Sub- index 01h-18h for the 1A00h-1A03h period can only be modified when the ESM status is
PreOP and Sub- index 00h equals 0.

In all other cases, the status returns the Abort Code (06010003h).

After the configuration change, specify the number of Sub index Oh using Sub index, and reflect the PDO

mapping object settings by converting the ESM status to SafeOP.
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11.2.5 Sync Manager 2/3 (1C32h,1C33h)

The configuration of Sync Manager 2 is executed according to 1C32h (Sync Manager 2 Synchronization).
The configuration of Sync Manager 3 is executed according to 1C33h (Sync Manager 3 Synchronization).

Sync Manager 2 (1C32h)
Sub Dat:
Index | . Y Name Scope aa Accessibility | Pdo | Op-mode
index type
00k Number of entries 0~20h Us ro NO All
The Sub- index number for this object. The value is fixed to 20h.

Syncmode | 065535 | U6 | rw |[NO| Al

Set the synchronization mode for Sync Manager 2.

00h: FreeRun (not synchronized)
01h

0lh: SM2 (synchronized with SM 2 Event)

02h: DC SYNCO (synchronized with SyncO Event)

Cycletime | 04294967295 | U2 |  w [ NO | Al

Set the Sync Manager cycle (unit: ns).

02h Set one of the following values: 1,000,000 (1 ms), 2,000,000 (2 ms), 4,000,000 (4
ms), 8,000,000 (8 ms), or 10,000,000 (10 ms). Setting any value other than these will
trigger E-810 (Synchronization Cycle Setting Abnormal Protection).

Shift time | 0-4294967295 | U322 | tw [ NO | am
03h

Offset Time

Sync modes 0~65535 Ulé6 ro NO All
supported

1C32

Set the supported synchronization type.

BITO: FreeRun mode supported

0: Not supported; 1: FreeRun mode is supported
This servo driver is set to 1.

BIT1: SM synchronization mode support

0: Not supported; 1: SM2 event synchronization supported
This servo driver is set to 1.

04h | BIT4-2: DC synchronization mode supported
000b: Not supported

001b: Support for the DC sync0 event

This servo driver is set to 001b.

BIT6-5: Output offset support

00b: Not supported

01b: Local clock offset support

This servo driver is set to 00b.

BIT15-7: Reserved

132 | 05h | Minimum cycle time | 04294967295 | U32 | ro INO | Al
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Sub Data o
Index | . Name Scope Accessibility | Pdo | Op-mode

index type

The minimum value of the communicative cycle that can be set.
Calc and copy time | 0~4294967295 | U32 | ro [NO | Al

06h | From the SM2 event and SYNCO event to the ESC read completion time.
When the signal is deviated, this time can also be extended.

o8t Command | 065535 | Ul6 | ro INO | Al
nonsupport

oon Delay time | 0~4294967295 | U32 | ro INO | Al
nonsupport

SyncO cycle time | 0~4294967295 | Ul6 | ro INO | Al

0Ah | When DC SYNCO (1C32h-01h=02h), the value in ESC register 09A0h is set.
Set to 0 when DC SYNCO is not active.

opp | Cyele time too small | 065535 | Ul6 | ro INO | Al
nonsupport

0Ch SM-event missed | 0~65535 | uUle6 | ro |NO| All
nonsupport

opp, | Shift time too short | 065535 | Ul6 | ro INO | Al
nonsupport

opn | RXPDO toggle failed | 065535 | ule | w INO | Al
nonsupport

0k Sync error | 0~1 | BOOL | o | NO | All
Sync error

This setting value is a reference and not a guarantee.

Sync Manager 3 (1C33h)

Sub Name Scope Data | Accessibility | Pdo | Op-mode
Index | index type
00k Number of entries 0~20h Us8 o NO All
The Sub- index number for this object. The value is fixed to 20h.
Syncmode | 0-65535 | Ule | w  [NO| Al
Set the synchronization mode for Sync Manager 3.
00h: FreeRun (not synchronized)
01h
01h: SM2 (synchronized with SM 2 Event)
1C33h . .
02h: DC SYNCO (synchronized with SyncO Event)
Cycletime | 0-4294967295| U32 | mw  |[NO| Al
Set the Sync Manager cycle (unit: ns).
02h Set one of the following values: 1,000,000 (1 ms), 2,000,000 (2 ms), 4,000,000 (4
ms), 8,000,000 (8 ms), or 10,000,000 (10 ms). Setting any value other than these
will trigger E-810 (Synchronization Cycle Setting Abnormal Protection).
- Shifttime | 0~4294967295| U32 | w  [NO| Al
Offset Time
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Sub Name Scope Data | Accessibility | Pdo | Op-mode
Index | index type
Sync modes 0~65535 ule ro NO All
supported
Set the supported synchronization type.
BITO: FreeRun mode supported
0: Not supported; 1: FreeRun mode is supported
This servo driver is set to 1.
BIT1: SM synchronization mode support
0: Not supported; 1: SM2 event synchronization supported
This servo driver is set to 1.
04h | BIT4-2: DC synchronization mode supported
000b: Not supported
001b: Support for the DC sync0 event
This servo driver is set to 001b.
BIT6-5: Output offset support
00b: Not supported
01b: Local clock offset support
This servo driver is set to 00b.
BIT15-7: Reserved
o5 | Minimum cycle time | 042949672905 | U32 | 0 [ NO| Al
The minimum value of the communicative cycle that can be set.
Calc and copy time | 0~4294967295 | U32 | o [ NO | Al
06h | From the SM2 event and SYNCO event to the completion of ESC reading.
When the signal is deviated, this time can also be extended.
osh Command | 06535 | U6 | o |[NO| An
nonsupport
- Delay time | 04204967295 | U32 | ro [ NO| Al
nonsupport
oAR SyncO cycle time | 0~4294967295 | Ul6 | ro | NO | Al
1C33h The same value as 1C32h-0Ah.
0Bk Cycle time too small | 0~65535 | Ul16 | ro | NO | All
nonsupport
och SM-eventmissed | 0~65535 | U6 | 1 |[NO| Al
nonsupport
oDh Shift time too short | 0~65535 | ule6 | ro | NO | All
nonsupport
opn | RxPDO toggle failed | 065535 | ule | w [ NO| An
nonsupport
0k Sync error | 0~1 | BOOL | ro | NO | All
Sync error

This setting value is a reference and not a guarantee.

® DC (SYNCO event synchronization)
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Synchronization method

Feature

Use the time on the first axis as the | high-accuracy

reference

Sync time information from other | station side.

slaves

Compensation processing is required on the main

The DC synchronous mode specifications for this servo driver are as follows:

SyncO

I 1C32h: sub02h ( cycletime) [rw]

|
| SyncO cycle time [rw] |

(address: 09A0h~09A3h)

SyncO

1C32h: sub05h (Minimum cycle time) [ro]

|
_1C32h: sub03h ( shift time) [rw] |
MSyncOFInput Latch |

1C32h: sub03h ( shift time) [rol

A 4
—_——— e — S — — —

/ | |_‘I User shift time This product does noti

1C33h:1 sub06h (Calc and copy time) [ro0]

! Input Latch I correspond (=0) :
|
|
|
|

‘_ MSYNCO to outputValid (Fixed for this

product)
|<—>| < T~ Output Vallid

L

L

1C32h: sub0Sh (Delay time) [rol

1C32h: sub06h (Calc and copy time) [rol

® SM2 (SM2 Event Synchronization)

Synchronization method

Feature

Synchronize with the RxPDO

receipt time

Poor compensation accuracy for transmission delay
The transmission time must be ensured on the

master side (e.g., dedicated hardware).

The SM2 synchronization mode specifications for this servo driver are as follows:
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SM2 SM2
| |
| 1C32h: sub02h (cycletime) [rw] : :
1
1C32h: sub05h (Minimum cycle time) [ro] 1

|
_ 1C32h: subO3h ( shift time) [rw] |
MSM2ZInput Latch !

/ | |_‘| User shift time This product does no

Input Latch

| correspond (=0)
1C33h:1 sub06h (Calc and copy time) [ro

1C32h: sub03h ( shift time) [ro]
’_ MSM2ZFoutputValid (Fixed for this
product)

\ |

<——|<—> Output Valid

| |_ |

| 1C32h: sub0%h (Delay time) [ro]
1C32h: sub06h (Calc and copy time) [rol

S N S
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11.3 Servo parameter region (0x2000~0x5FFF)

11.3.1 Object Overview

Objects with 2000h to SFFFh are assigned servo parameters. (For detailed descriptions of servo parameter

names, refer to the appendix of this book.)

Index Sub index Name Index Sub index Name
2000h 00h P0-00 2500h 00h P5-00
2001h 00h P0-01 2501h 00h P5-01
2002h 00h P0-02 2502h 00h P5-02
2003h 00h P0-03 2503h 00h P5-03
205Fh 00h P0-95 2547h 00h P5-71
2100h 00h P1-00 2700h 00h P7-00
2101h 00h P1-01 2701h 00h P7-01
2102h 00h P1-02 2702h 00h P7-02
2103h 00h P1-03 2703h 00h P7-03
214Ah 00h P1-74 2715h 00h P7-21
2200h 00h P2-00 2800h 00h P8-00
2201h 00h P2-01 2801h 00h P8-01
2202h 00h P2-02 2802h 00h P8-02
2203h 00h P2-03 2803h 00h P8-03
2263h 00h P2-99 281Ah 00h P8-26
2300h 00h P3-00
2301h 00h P3-01
2302h 00h P3-02
2303h 00h P3-03
232Eh 00h P3-46
Index | Sub index Name Index Sub index Name
3000h 00h U0-00 3100h 00h U1-00
3001h 00h U0-01 3101h 00h U1-01
3002h 00h U0-02
3061h 00h U0-97

Index | Sub index Name
4000h 00h F0-00

361



DS5C2 Series Servo Driver User Manual Table of Contents

4106h 00h F1-06
Sl Nam Ust | Dmocmn | Demere | S| mdl

Index | index ame ata area ata type g 0
Encode Single Position -2147483648

5000h | - 00h Encoder single-turn position ) ~ 2147483647 132 ro | TxPDO
Encode MultRevolutions -2147483648~

5001h |~ 00h Encoder multi-turn position ) 2147483647 132 ro | TxPDO

5002n | oon | ModeSwitch Deceleration time | 0~65535 Ul6 | rw |RxPDO
Mode switch deceleration time

11.3.2 Object Overview

For example: For parameter P1-04, EtherCAT assigns it the value 2104h.
The P3-10 parameters specify an EtherCAT capacity of 230 Ah.
12—15 bits: The value 2 indicates the servo parameter area.
8—11 bits: 0—F indicates the parameter group number for Group P.

0-7 bits: 00—FF represents the parameter under a specific group in Group P.
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11.4 Drive Profile region (0x6000~0x6FFF)

11.4.1 Object Overview

Index Sub index Name

603Fh 00h Abort connection option code

6040h 00h Control word

6041h 00h Status word

605Ah 00h Quick stop option code: Quick stop mode selection

605Bh 00h Shutdown option code: stop method selection

605Bh 00h Disable operation option code: Disabling the operation mode
selection

605Bh 00h stop option code: Select pause method

605Eh 00h Fault reaction option code: Selection of fault reaction method

6060h 00h Operation modes: Control modes

6061h 00h Operation modes display: Control mode display

6062h 00h Position Demand Value Position Instruction

6063h 00h Actual internal value position; feedback on the actual internal
position

6064h 00h Position actual value Position feedback

6065h 00h After the error window

6066h 00h After error timeout

6067h 00h Position window: Position reaches the threshold

6068h 00h Position: Window Time; Position: Arrival Window Time

6069h 00h Actual value of the velocity sensor

606Bh 00h Velocity Demand Value; Speed Instruction; Speed Instruction

606Ch 00h Actual velocity value; Speed feedback

606Dh 00h Velocity window: The speed reaches the threshold.

606Eh 00h Velocity Window Time: The time required for the speed to reach
the target window.

606Fh 00h Velocity threshold

6070h 00h Velocity threshold time: Speed threshold time

6071h 00h Target Torque: Given Torque Value

6072h 00h Maximum torque

6073h 00h Max current: Maximum current

6074h 00h Torque demand: Torque command

6075h 00h Motor rated current

6076h 00h Motor rated torque

6077h 00h Actual torque value — Torque feedback

6078h 00h Current actual value

6079 00h DC link circuit voltage; Bus voltage

607Ah 00h Target Position: Target Location

607Bh - Position range limit
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Index Sub index Name
00h Number of entries
01h Min position range limit
02h Max position range limit
607Ch 00h Home Offset: Original Offset
- Software position limit: Absolute software position restriction
607Dh 00h Nl-lmber-o-f ent-rie-s _ _ _
01h Min position limit: Minimum position restriction
02h Max position limit
607Eh 00h Polarity instruction polarity
607Fh 00h Max Profile Velocity: Maximum profile velocity
6080h 00h Max motor speed: Maximum motor speed
6081h 00h Profile velocity: The speed at which the profile moves.
6083h 00h Profile acceleration
6084h 00h Profile deceleration
6085h 00h Quick stop-deceleration: Rapid cessation of movement with
reduced speed.
6086h 00h Motion Profile Type: Position Trajectory Planning Type
6087h 00h Torque slope
6088h 00h Torque profile type: Torque planning type
- Position encoder resolution
G0RFh 00h Number of entries -
01h Encoder Increment: Encoder increment
02h Motor revolutions: Motor rotation
- Gear ratio
6091k 00h Number of en'?ries -
01h Motor revolutions: Motor rotation
02h Shaft revolutions: Axis rotation
- Constant Feed Rate Constant
6092k 00h Number of entries
01h Feed
02h Shaft revolutions: Axis rotation
6098h 00h Homing method: Original method
- Homing speed: Return speed
00h Number of entries
609%h 01h Speed during search for switch: The speed at which the switch
returns to its original state
02h Speed during the zero restoration process search
609Ah 00h Homing acceleration: Original acceleration
60A3h 00h Profile jerk use: Profile sharp movement application
- Profile jerk: A sudden change in the profile shape.
60A4h 00h Numbellr of entries-
01h Profile jerkl: Rapid Profile movement 1
02h Profile jerk2: Profile sharp movement 2
60B0h 00h Position offset: Position feedforward
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Index Sub index Name
60B1h 00h Velocity offset: Speed feedforward
60B2h 00h Torque offset; Torque feedforward
60B8h 00h Touch probe function
60B9h 00h Touch probe status: Probe status
60BAh 00h Touch probe pos1 pos value: Positive value for touch probe posl
60BBh 00h Touch probe pos1 negative value
60BCh 00h Touch probe pos2 pos value: Positive value for touch probe pos2
60BDh 00h Touch probe pos2 negative value
- Interpolation time period
60C2h 00h Number O.f ent.ries -
01h Interpolation time period value
02h Interpolation time index
60C5h 00h Maximum acceleration
60C6h 00h Maximum deceleration
- Supported Homing method: Original method
00h Number of entries
60E3h 01h First supported Homing method: Original method 1
20h 32nd supported Homing method — Return method 32
60F2h 00h Positioning option code
60F4h 00h Actual error value: Follow the error
60FAh 00h Control Effort: The control mechanism
60FCh 00h Position Demand Internal Value
60FDh 00h Digital inputs; Digital inputs
- Digital outputs Digital outputs
G60FEh 00h NumPer of entries .
01h Physical outputs: Physical outputs
02 Bit mask
60FFh 00h Target speed: Target velocity
6502h 00h Supported drive modes
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11.4.2 PDS (Power Drive Systems) specifications

Based on user commands or abnormal detection events, the state transitions of the PDS associated with

the servo driver's power control are defined as shown in the figure below.

Power off or reset

}

applied

0: After control power is

(Auto skip 0)

Not ready to switch on
(Initialization incomplete

In the STO state, PDS is in the Switch on disabled state.

After migrating to Operation enabled, increase the time to above 100 ms and enter the action command.

|

|
|

|
i |
|

|
i |
|
1 :

|
: state) :
|
: l 1: After initialization is completed :
: uto skip 1) i

| .

! Switch on 15: fault reset :
; > Disabled Fault i
| > (Initialization < ‘ (Alarm state) :
‘ completed state) [
‘ A ;
: Shutdown: 2 7. disable i
[ voltage :

|
|
} Ready to switch on i
. |
} (Main |<-—— i
: powerOFF) 1
|

|
:_kkk_,AAAA_;~AA_A_;4,;5‘1“139}}‘1“&_3 444444444444 _ |- - - | - _|14: Deceleration_
! 6: Shutdown processing :
i Switched on (COf’PL?te‘; -
. |
} Disable Disable (Servo ready Or auto skip i
: voltage: 12 |  Voltage: 10 Servo enable :
1 Quick stop active OFF) Fault reaction |
! During deceleration active !
! N enable | | ___________ S R ' | During deceleration |,
T O processing operation: 5: disable n%m‘ecqino :
: operation [
|
: 16: enable Operation enabled :
! Operation During deceleration [8: shutdown i
) i 13: error occurs !
: 11: quick stop processing 9: disable voltage |

|
i |
|

|
i |
|

The table below shows PDS state transition events (transition conditions) and the actions performed

during transitions.

The PDS migration proceeds concurrently with the handshake process, with state transitions confirmed

via the 6041h Statusword before transmitting the next migration command.

Auto skip 0

application layer reset.

PDS conversion Event Movement
Automatic  migration
Automatic migration occurs after power supply or | occurs after power

supply is restored or

after application layer
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PDS conversion Event Movement
reset.
. T Communication has
1 | Auto skip 1 Auto-transform after initialization is complete. )
been established.
The scenario where a shutdown command is . .
2 | Shut down ) ) Nothing special.
received in a non-STO state.
) When the power supply is in the ON state, it i i
3 | Switch on ] . Nothing special.
receives a Switch on command.
The drive function is
) The scenario where the Receive Enable operation | effective. Additionally,
4 | Enable operation | . . . . .
instruction is received. all previous set-point
data have been cleared.
) ) The scenario where the Disabling Operation The drive driver is
5 | Disable operation . ] . ]
command is received. invalid.
The scenario where a shutdown command is
6 | Shutdown received while the power supply is in the ON state. | Nothing special.
The detected power supply is in the OFF state.
The scenario where the reception disability voltage
command is received.
The scenario where the Quick stop command is
) received. ) .
7 | Disable voltage ) Nothing special.
The ESM state refers to the scenario where the
system transitions to the Init state during PreOP,
SafeOP, or OP phases.
The situation in the STO state.
This refers to the scenario where the power supply i L
. . The drive function is
8 | Shutdown is in the ON state and receives a shutdown ] ]
invalid
command.
The scenario where the reception disability voltage . o
) ) ] The drive function is
9 | Disable voltage command is received. ) )
o invalid
The situation in the STO state.
The scenario where the reception disability voltage
command is received.
The scenario where the Quick stop command is
) received. ) .
10 | Disable voltage ) Nothing special.
The ESM state refers to the scenario where the
system transitions to the Init state during PreOP,
SafeOP, or OP phases.
The situation in the STO state.
) The scenario where the Quick stop command is Execute the Quick stop
11 | Quick stop ) .
received. function.
The Quick stop occurs when the selected code is
setto 1, 2, or 3, and the Quick stop action has been . L
) The drive function is
12 | Disable voltage completed. )
. . . . disabled.
This occurs when the Quick stop selection code is
set to values 5, 6, or 7, and after the Quick stop
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PDS conversion

Event

Movement

action is completed, upon receiving the Disable
Voltage command.

The detected power supply is in the OFF state.
The situation in the STO state.

13

Error occurs

This situation involves the detection of

abnormalities.

Execute the Fault

Reaction function.

After the anomaly detection and reduction

The drive function is

14 | Auto skip 2 processing is completed, the system will invalid

automatically migrate.

The scenario where the fault reset instruction is When no fault factors
15 | Fault reset received after the cause of the exception has been | exist, reset the fault

resolved.

status.

16

Enable operation

The Quick stop selection code corresponds to the
settings of 5, 6, or 7, and it is triggered when the

Enable operation command is received.

Optimize the driving

function.
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11.4.3 Control Byte (6040h)

Commands for PDS state transitions and control of the slave unit (servo driver) are configured via the

6040h control word.
Sub Accessibi Op-mod
Index | . Name Scope Data type . Pdo
index lity ®
Controlword 0~65535 ule ™w RxPDO All
Set the control commands for servo drivers, such as PDS state transitions.
bit information
15 | 14 3 [ 12 | 1 | 10 9 8
R oms h
7 6 5 | 4 3 2 1 0
6040h | 00h fr R €0 qs ev S0
r =reserved (not corresponding)  fr = fault reset
oms = operation mode specific eo = enable operation
(Control mode dependent bit)
gs = quick stop (Control mode dependent bit) h =stop
ev = enable voltage h = stop
so = switch on
Bits of the controlword
Bit7 Bit3 Bit2 Bitl Bit0 PDS
Command : -
Fanlt reset Enabl'e Quick Enable Switch change
Operation stop Voltage On
Shutdown 0 - 1 1 0 2, 6, 8
Switch on 0 0 1 1 1 3
Switch on + Enable
operation 0 1 1 1 1 3+4
Enable operation 0 1 1 1 1 4, 16
Disable voltage 0 - - 0 - 70 9. 10,
12
Quick stop 0 - 0 1 - 7, 10, 11
Disable operation 0 0 1 1 1 5
Fault reset 0->1 - - - - 13

The bit logic of the quick stop instruction is valid when set to 0.

Please note to perform other bit logic operations and their inverses.

bit8 (stop): When set to 1, the motor is slowed down and paused via the 605Dh (stop selection code).

After pausing, disable the restart feature.
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bit9,6-4 (operation mode specific):

The following describes the changes to the OMS bits inherent to the control mode (Op-mode). (For
details, refer to the chapter on the corresponding objects for each control mode.)

Op-mode Bit9 Bit6 Bit5 Bit4

pp change on set-point absolute /elative change set immediately new set-point

pv - - - -

tq - - - -

hm - - - start homing

csp - - - -

csv - - - -

cst - - - -

11.4.4 Status byte (6041h)

Commands for PDS state transitions and control of the slave unit (servo driver) are configured via the
6040h control word.

Sub
Index | . :11 Name Scope Data type | Accessibility Pdo Op-mode
index
Statusword 0~65535 Uleé6 ro TxPDO All
Indicates the status of the servo driver.
bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
7 6 5 4 3 2 1 0
W sod gs ve f oe ) rSTO
6041h | oon | = reserved (not corresponding) w = warning

sod = switch on disabled

oms = operation mode specific gs = quick stop
(Control mode dependent bit)

ve = voltage enabled

ila = internal limit active f = fault

ioe = operation enabled

rm = remote so = switched on

rtso = ready to switch on

bit6,5,3-0 (Switch On Disabled/Quick stop/Fault/Operation Enabled/Switched On/Ready to Switch On):
This bit indicates the PDS status. The following lists the statuses and their corresponding bits.

StatusWord PDS State
xxxx Xxxx x0xx 0000 b Not ready to switch on Initialization incomplete status
xxxx xxxx x1xx 0000 b Switch on disabled Initialization completion status
xxxx xxxx x01x 0001 b Ready to switch on Initialization completion status
xxxx Xxxx x01x 0011 b Switched on Servo enable off/Servo ready
xxxx Xxxx x01x 0111 b Operation enabled Servo enable enabled
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StatusWord PDS State
xxxx xxxx x00x 0111 b Quick stop active stop immediately
xxxxX xxxx x0xx 1111 b Fault reaction active Abnormality (Alarm) Detection
xxxx xxxx x0xx 1000 b Fault Abnormal (Alarm) Status

bit4 (voltage enabled): When set to 1, the power supply voltage is applied to PDS.

Bit 5 (Quick stop): A value of 0 indicates that the PDS has received a quick stop request. The quick stop
logic is active when bit 5 is at 0. Note that other bit logic states trigger opposite actions.

bit7 (warning): When set to 1, it indicates a warning is occurring. During the warning, the PDS status
remains unchanged and the motor continues operating.

bit9 (remote): When set to 0 (local), it indicates that the 6040 (Controlword) is unprocessable. When set
to 1 (remote), it indicates that the 6040 (Controlword) is processable. The ESM status becomes 1 when
transitioning to PreOP or higher states.

bit13,12,10 (operation mode specific): These bits indicate the changes in OMS bits inherent to each
control mode. (For details, refer to the chapter on the corresponding control modes.)

Op-mode Bitl3 Bit12 Bit10
PP following error set-point acknowledge target reached
pv - speed target reached
tq - - target reached
hm homing error homing attained target reached
csp following error drive follows command value -
csv - drive follows command value -
cst - drive follows command value -

bitl1 (internal limit active): The primary cause of the internal limit is when the bitl1 (internal limit active)
in Statusword 6041h becomes 1.
bit15,14 (reserved): These bits are unused (fixed at 0).
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11.5 Control Mode Setting

11.5.1 Supported drive modes (6502h)

This servo driver can identify the supported control modes based on the 6502h specification.

Index i:l;:x Name Scope Data type | Accessibility| Pdo |Op-mode
Supported drive
0~4294967295 U32 ro TxPDO All
modes
The control mode indicating support (Mode of operation).
A value of 1 indicates the supported mode in this mode.
bit information
31...16 15...10 9 8
r r cst csv
0 0 1 1
6 5 4 3 2 1 0
csp r hm r tq pv r pp
0 1 0 1 1 0 1
bit Mode of operation abbreviation | corresponding
6502h |  00h 0 | Profile Position Mode (Profile Position pp YES
Control Mode)
2 | Profile Velocity Mode (Profile Velocity pv YES
Control Mode)
3 | Torque Profile Mode (Profile Torque Control tq YES
Mode)
Homing mode (origin reset position mode) hm YES
Cyclic synchronous position mode
(Cycle Synchronization Position Control csp YES
Mode)
8 | Cyclic synchronous velocity mode
L csv YES
(Cycle Synchronization Speed Control Mode)
9 | Cyclic synchronous torque mode ost YES
(Cycle-synchronous torque control mode)
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11.5.2 Control Mode (6060h)

The control mode is set via 6060h (Control Mode).

Sub
Index | . d Name Scope Data type |Accessibility| Pdo Op-mode
index
Mode of operation | -128~127 I8 ™w RxPDO All
Set the control mode for the servo driver.
The non-corresponding control mode setting is prohibited.
Bit Mode of operation Abbreviation | Corresponding
-128~-1 | Reserved - -
0 No mode changed/No mode assigned - -
1 Profile Position Mode (Profile Position
pp YES
Control Mode)
3 Profile =~ Velocity = Mode  (Profile
. pv YES
Velocity Control Mode)
4 Torque Profile Mode (Profile Torque
Control Mode) a YES
6060h | 00h - Hon o0 Z R
oming mode (origin reset position hm YES
mode)
8 Cyclic synchronous position mode
(Periodic synchronous position control csp YES
mode)
9 Cyclic synchronous speed control
csv YES
mode
10 Cyclic  synchronous torque mode
(Periodic synchronous torque control cst YES
mode)
11~127 | Reserved - -

Since the 6060h (Modes of Operation control mode) has a default value of 0 (No mode change/no mode
assigned), the appropriate control mode must be configured after power-on. When both the 6060h and
6061h settings are set to 0, migrating the PDS status to Operation enabled will trigger E-881 (Control
Mode Configuration Abnormal Protection).

If no corresponding control mode is set for 6060h, E-881 (Control Mode Setting Abnormal Protection)
will occur.

In the initial state, 6060h=0 (No mode assigned). After switching to a supported control mode (pp, pv, tq,
hm, CSP, CSV, CST), resetting 6060h=0 again is treated as "No mode changed," and the control mode
switch cannot be executed (the previous control mode remains unchanged).
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11.5.3 Current control mode (6061h)

The confirmation of the control mode inside the servo driver is performed according to 6061h (Modes of

Operation Display). After setting 6060h (Modes of Operation), verify whether the specified action can be

executed by detecting its feasibility.

Sub Data e
Index | . Name Scope Accessibility | Pdo Op-mode
index Type
Mode of operation display | -128~127 18 ro TxPDO All
Represent the current control mode.
Bit Mode of operation Abbreviation | Corresponding
-128~ | Reserved - -
-1
No mode changed/No mode assigned
0 (No control mode change / No control - -
mode assignment)
1 Profile Position Mode (Profile Position pp YES
Control Mode)
3 Profile  Velocity = Mode  (Profile pv YES
Velocity Control Mode)
4 Torque Profile Mode (Profile Torque tq YES
6061h | 00h Control Mode)
6 Homing mode (origin reset position hm YES
mode)
8 Cyclic synchronous position mode
(Cycle  Synchronization  Position csp YES
Control Mode)
9 Cyclic synchronous velocity mode
(Cycle Synchronization Speed Control csv YES
Mode)
10 Cyclic synchronous torque mode
(Cycle-synchronous  torque  control cst YES
mode)
11~127 | Reserved - -
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12 Parameter List

12.1 Servo Parameter Table

12.1.1 Group P functional parameters

Modification and effective timing: "o" indicates modification during servo OFF, with immediate effect;
"\" indicates that changes can be made at any time and take effect immediately;
"e" indicates that the changes require a power cycle to take effect.
The "A" indicates that it can be changed at any time and takes effect when the motor is not rotating.
" A" indicates that it can be modified at any time, but requires a power cycle to take effect.
For parameters set in hexadecimal format, prefix "n." before the value indicates that the current setting is
a hexadecimal number.
Parameter composition:

PX-XX=n.

XXXX

PX-XX.0
PX-XX.1
PX-XX.2
PX-XX.3

1) Parameter PO group

Parameter

Functional description

Unit

Factory
Default

Setting
Scope

Effective

Time

Applicab
le Mode

P0-00

Driver type
0: General Type
1: EtherCAT type

0~1

All

P0-01

P0-00=0: Standard general type

1: Internal Torque Mode

3: Internal Speed Mode

5: Internal Position Pattern

6: External Pulse Position Pattern
(Supports only 15-32 kW)

7: External jog speed Mode

(Supports only 15-32 kW)

P0-00=1: EtheCat type

1: Profile Position Control Mode (PP)

3: Profile Velocity Control Mode (PV)
4: Profile Torque Control Mode (TQ)

6: Origin Return Pattern (HM)

8: Cycle Synchronization Position
Control Mode (CSP)

9: Cycle Synchronization Speed Control

Mode (CSV)

1~10

All
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. L . Factory | Setting Effective | Applicab
Parameter Functional description Unit .
Default Scope Time le Mode
10: Cycle Synchronous Torque Control
Mode (CST)
Control Mode 2 (description as above)
‘When the C-SEL signal is active, the
P0-02 . - 0 1~10 o All
servo system switches to the mode
selected by P0-02 for operation.
Enable mode:
0: Disabled
1: IO/SON input signal
P0-03 |2: Software Enablement| - 3 0~3 o All
(Panel/Modbus): Write value 1 to panel
F1-05
3: Bus Enable
<=20P7:
D 13
P0-04 [Rigidity Level - 0~41 A All
>=21P0:
11
P0-05 |Selection of rotation direction - 0 0~1 ° All
P0-07 |First Inertia Ratio 1% 200 0~50000 V All
Input pulse command in positive
direction
P0-09.0 - 0 0~1 ) 6. 7
0: Forward pulse count
1: Reverse pulse counting
Input pulse instruction filtering time
P0-09.2 - F O~F ° 6. 7
0: CW/CCW
P0-10.0 |1: AB (External pulse velocity mode not
- 2 0~2 o 6. 7
XXXO  [supported)
2. P+D
Set the number of pulses per cycle to the
PO-11 ) - 0 0~9999 o 5.6
lower bit x 1
Set the number of pulses per cycle to
PO-12 | . - 0 0~65535 o 5. 6
high value x 10000
Electronic Gear Molecular
P0-13 - 1 1~65535 ol 5.6
Electronic Gear Denominator
P0O-14 - 1 1~65535 o 5.6
Pulse frequency corresponding to the
P0-15 100Hz| 1000 | 0~10000 o 7
rated speed of the speed mode
P0-16 |Speed command pulse filtering time 0.0lms| 100 0~10000 o 7
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Parameter

Functional description

Unit

Factory
Default

Setting
Scope

Effective
Time

Applicab
le Mode

P0-23

Pulse deviation limit

0.01

circle

2000

0~65535

\/

5.6

P0-24

0: Cumulative discharge time
1: Average Power Mode 1
2: Average Power Mode 2 (Imperfect,

not recommended)

0~2

All

P0-25

Discharge resistor power value

P0-26

Discharge resistor resistance value

Related to
the drive

power

0~65535

All

1~500

All

P0-27

Servo gate enables shutdown mode

0: stop freely and maintain free
operation after stopping

1: stop freely and maintain the DB state
after stopping

2: Reduce speed and stop; maintain
free-running state after stopping

3: Reduce speed and stop; maintain DB
status after stopping

4: DB stops; after stopping, it remains in
a free-running state.

5: DB stops; maintain the DB state after|

stopping

0~5

All

P0-28

Normal mode Overrun stop mode
(P0-28.0)

0: Slow down and stop 1

1: Free stop

2: Slow down and stop 2

3: Alarm stopped

Overload alarm shielding switch
(P0-28.1)

0: Do not block overtime alerts

1: Suppress out-of-range alarm

0~3

All

EC Bus Overrun stop Mode (P0-28.0)
0: Direct alarm activation using
servo-based speed reduction and
shutdown method

1: After decelerating and shutting down
according to the 605Ah method, an
alarm is triggered.

2: Do not use overtravel

0~3

13/4(8[9]
10

P0-29

Servo alarm stop mode
0: stop freely and maintain free
operation after stopping

1: stop freely and maintain the DB state

0~5

All
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Parameter

Functional description

Unit

Factory
Default

Setting
Scope

Effective
Time

Applicab
le Mode

after stopping

2: DB/Slow down and stop; maintain
free running state after stopping

3: DB/Slow stop; maintain DB status
after stopping

4: DB stops; after stopping, it remains in
a free-running state.

5: DB stops; maintain the DB state after|

stopping

P0-30

stop timeout time

1ms

20000

0~65535

o

All

P0-31

stop time of the reduction

1ms

25

0~5000

All

P0-33

Motor Code Setting

0000

0~65535

All

P0-42

Maximum zero current

AD

100

0~500

cC|e® |0

All

P0-53

Automatic reading of motor parameters;
alarm suppression switch

0: Do not block alarms

1: Mask the alert for missing valid motor

parameters

0/1

All

PO-55

Open-loop rotation speed

-6000~60
00

All

P0-56

Number of encoder communication

attempts

10

1~65535

All

P0-63.0

Selection of encoder speed measurement
algorithms

0: K-type speed measurement (default)
1: Speed measurement method 1, S
method

(To be used with P0-63.1)

2: Speed measurement method 2, P
method

(To be used with P0-63.2)

3: Speed measurement method 3, T
method (parameter configuration
P0-76,%)

0~3

All

P0-63.1

Number of right shifts for the original
position difference in the S method

0~f

All

P0-63.2~3

The total length L of the speed
measurement section in Method P

4~17

All

P0-68.0~
P0-68.1

XxXoo

Number of consecutive error alarms

during encoding data update sequences

0x05

0x01~0xF
F

All

P0-68.2~
P0-68.3

OOoxx

E-241 alarm filtering frequency

0~0xFF

All
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. L . Factory | Setting Effective | Applicab
Parameter Functional description Unit .
Default Scope Time le Mode
Fan switch (P0-69.0)
0: Turn on the fan when the temperature
exceeds 45°C; turn off the fan when the
temperature is below 42°C (hysteresis
range: 3°C).
1: Turn on the fan when enabled; turn
P0-69 |off the fan when disabled - 1 0/1 \ All
Large motor thermocouple wire break
alarm shielding switch (P0-69.1)
0: Do not block the thermocouple wire
break alarm
1: Mask the thermocouple wire break
alarm
Pulse command deviation limit value 0.01
P0-70 i 200 0~65535 V 8
circle
Bus CSP Position Interpolation Mode
Selection
P0-71 , - 1 0~1 v 8
0: Advanced Interpolation
1: Normal interpolation
Bus Sync0 offset time
After setting the parameters, the changes
will take effect only after the host
P0-72 , (%] 0 0~60 V All
computer reactivates them. You can
observe the modification effects via
U5-19.
Stall alarm time By device
P0-74 1ms 0-65535 v All
model
P0-75 |Stall alarm speed lrpm 50 5~9999 \ All
The tracking coefficient R of the T| [%] 20
P0-76 1~1000 v All
method
Absolute Encoder Settings
0: Used as an absolute encoder
P0-79 |1: Used as an incremental encoder - 1 0~2 ° All
2: When used as an absolute encoder,
ignore the multi-turn overflow alarm.
Motor thermal power protection method
0: Current Protection
P0-80 i - 2 0~2 ) All
1: Average thermal power protection
2: Analog thermal power protection
STO  status  asynchronous  alarm|
P0-88 L 0.1ms 60 0~1000 \ All
detection time
STO Buffer Circuit Abnormal Alarm|
P0-89.0~1 , R 0.lms| 10 0~255 v All
Detection and Filtering Time
P0-89.2~3|STO Input Detection and Filtering 0.1ms 12 10~30 \ All
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. L . Factory | Setting Effective | Applicab
Parameter Functional description Unit .
Default Scope Time le Mode
EDM  circuit abnormality alarm
P0-90.0~1 i i 0.1ms 200 0~255 \ All
detection and filtering
32-bit electroni ti lecul ~
P0-92 ~ it electronic gear r'a io molecule 1 1~9999 o(pattern 5)
P0O-11 to PO-14 are valid when set to 0. - \/( ttern 6) 5. 6
m
P0-93 [P0-92%1 + P0-93 *10000 I | 0~65535 | YIpare
PO-94 32-bit electronic gear ratio resolver 1 1~9999
i PO-11 to PO-14 are valid when set to 0. - o 5.6
P0-95 [P0-94*1 + P0-95 *10000 b ]0-65535
2) Parameter P1 group
. o . Factory Effective| Scope of
Parameter Functional description Unit Set range . oo
Default time |application
P1-00 |First speed loop gain 0.1Hz |Model-related| 10~20000 \ All
First d loop integral ti
p1-o1 | o opecClOOPIESITINE | 0 0lms  [Model-related| 15~51200 | All
constant
P1-02 |First-position ring gain 0.1/s  |Model-related| 10~20000 \ All
P1-05 |Second speed loop gain 0.1Hz |Model-related| 10~20000 \ 1]31516|7|
The second velocity loop
P1-06 | ) 0.0lms [Model-related| 15~51200 \ 1]31516|7|
integral time constant
P1-07 |Second position ring gain 0.1/s 200 10~20000 \ 1]31516|7|
P1-10 |Speed feedforward gain 1% 0 0~300 \ 516]7
Speed feedforward filtering
P1-11 |. 0.01ms 50 0~10000 \ 516|7
time
P1-14 |Gain Switching Mode Settings - 0 0~0x00A2 \ All
P1-15 |Gain switching wait time - 0~1000 V All
P1-16 |Gain switching level threshold - 50 0~20000 \ All
P1-17 Gain switching level hysteresis ) 30 0~20000 J All
loop
Position loop gain switching
PI-18 | - 3 0~1000 v All
time
Gap Compensation Function
Directi
P1-19.0 [ oon . 0 o~1 | All
0: Positive direction
1: Opposite direction
Gap Compensation Function
Switch
P1-19.1 [ ¢ . 0 0~1 v All
0: Close
1: Enable
P1-20 |Gap Compensation Quantity 0.1Pref 0~65535 \ All
P1-21 |Gap Compensation Filter Time | 0.01ms 0~65535 \ All
Speed command filter time
P1-23 0.1ms 0 0~65535 o 3
parameter
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Parameter

Functional description

Unit

Factory
Default

Set range

Effective

time

Scope of
application

P1-24

Position command
acceleration/deceleration

filtering time

0.1ms

0~65535

A

516

P1-25

Position command smoothing

filter time parameter

0.1ms

0~65535

506

P1-26.0

Condition for switching speed
control mode

[P-PI changing-over |

0: Do not use mode switching
1: Use the internal torque
command as the switching
condition

2: Use speed commands as the
switching condition

3: Use acceleration as the
switching condition

4: Use position deviation as the
switching condition

<=22P6: 1

Others: 0

0~4

All

P1-26.1

Speed control mode switching:

Integral hold selection
0: Clear the F343 of 0 Asr

1: Keep the points unchanged
and do not accumulate them

All

P1-27

Mode  Switch —
Command Threshold

Torque

%

200

0~800

All

P1-28

Mode Switch-Speed Command
Threshold

Ipm

0~10000

All

P1-29

Mode
Threshold

Switch-Acceleration

rpm/s

0~30000

All

P1-30

Mode Switch-Position|
Deviation Threshold

Command
Unit

0~10000

All

P1-31

[-P control switching threshold

%

100

0~100

All

P1-74

Encoder zero position offset

detection cycle

1000

0~65535

All

P1-75.0~1

Encoder zero position offset
detection threshold

0A

0~500

All

P1-75.2~3

Number of filtering cycles for

electrical angle deviation

detection

06

0~500

1121314156]7

3) Parameter P2 group
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Parameter

Name

Unit

Factory
Default

Set range

Effective
time

Applicable
Mode

P2-00.0

Disturbance Observer Switch
0: Close
1: Open

0~1

All

P2-00.1

Speed Observer Selection
0: Close

1: EhVobs

2. Vobs

0~2

All

P2-00.3

Electrical angle compensation switch
0: Close
1: Open

All

P2-01.0

Adaptive Mode Switch
0: Close
1: Open

All

P2-01.1

Adaptive Level
0: High Response
1: Low noise

By device
model

All

P2-02.0

Self-tuning mode

1: Soft

2: Rapid Localization

3: Rapid positioning and overshoot
control

All

P2-02.2

Load type (valid only during
self-tuning)

1: Synchronous Belt

2: Screw rod

3: Rigid Connection

All

P2-03.2

Speed Loop IP Control Enablement
0: Close
1: Open

All

P2-03.3

Adaptive Load Type
0: Low Inertia Mode
1: High Inertia Mode

0~1

All

P2-05

Adaptive Mode Speed Loop Gain
(Standard)

0.1Hz

200

1~65535

All

P2-07

Adaptive Mode Inertia Ratio
(Standard)

%

0~10000

All

P2-08

Adaptive Mode Speed Observer Gain
(Standard)

40

10~1000

All

P2-12

Maximum Inertia Ratio of Adaptive
Mode (Standard)

30

1~10000

All

P2-15

Inertia identification and
self-adjustment of the maximum
travel for internal commands

100

1~3000

All

P2-17

Inertia identification and the
maximum speed determined through
internal command self-adjustment

0~65535

All

P2-18

Initial inertia ratio for inertia
identification

%

500

1~20000

All

P2-19

Adaptive Mode Bandwidth

%

50

1~100

All

P2-31

Dead zone compensation time

0.01ms

15

0~65535

All
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. Facto Effective|Applicable
Parameter Name Unit De faurl}‘: Set range time plSIo de
P2.35 Torque command filtering time 0.01ms 66 0~65535 N All
constant 1
p2-36 [-ordue command filtering time 0.0lms | 100 | 0~65535 v All
constant 2
P2-39 |Perturbation Observer Gain 1 - 10 10~1000 \ All
P2-40 |Perturbation Observer Gain 2 - 100 10~1000 \ All
Disturbance torque compensation
P2-41 |coefficient % 85 0~100 V All
(Non-adaptive mode is effective)
P22 Cut-off frequency of the disturbance 0.1Hz 0 -1000~1000 N All
torque low-pass filter
P2-43 Inertia coefficient of the disturbance o 100 1~1000 N All
observer
Model Loop Switch
P2-47.0 |0: Close - 0 0~f V All
1: Open
P2-49 |Model Loop Gain 0.1Hz 480 10~20000 \ 314/5]6]7
Active vibration suppression switch
P2-60.0 |0: Close - 0 0~1 v 314/5(6|7
1: Open
Active suppression of self-tuning
switch
P2-60 1 0: Do not configure active vibration i 1 0~1 N 3(4/5(6[7
suppression after self-tuning
1: Active vibration suppression
configured after self-tuning
P2-g1 [ CUVE Vibration suppression 0.1Hz | 10000 | 10~20000 | All
requency
P2-62 |Active vibration suppression gain % 100 1~1000 \ All
P2-63 ?ctivg vibration suppression % 100 0~300 N Al
amping
P2-64 ?ctive vibration suppression i 0 -10000~10000 All
requency |
P2-65 Active vibration suppression i 0 -10000~100001 All
frequency 2
P2-69.0 [Sloshing wave filter 1 switch - 0 0~1 \ All
P2-69.1 |Sloshing wave filter 2 switch - 0 0~1 \ All
P2-69.3 |Sloshing wave filter 3 switch - 0 0~1 \ All
P2-70.0 [Sloshing wave filter 4 switch - 0 0~1 \ All
P2-70.1 |Sloshing wave filter 5 switch - 0 0~1 \ All
P2-71 |First notch frequency Hz 8000 50~8000 \ All
P2-72 |First notch bandwidth 0.01dB 71 50~1000 \ All
P2-73 |First notch attenuation 0.001Hz 0 0~1000 \ All
P2-74 |Second absorption frequency Hz 8000 50~8000 \ All
P2-75 |Second absorption band width 0.01dB 71 50~1000 \ All
P2-76 |Second waveguide attenuation 0.001Hz 0 0~1000 \ All
P2-77 |Third absorption frequency Hz 8000 50~8000 \ All
P2-78 |Third absorption band bandwidth 0.01dB 71 50~1000 \ All
P2-79 |Third wave attenuation 0.001Hz 0 0~1000 \ All
P2-80 |Fourth absorption frequency Hz 8000 50~8000 \ All
P2-81 |Fourth absorption band bandwidth | 0.01dB 71 50~1000 \ All
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. Factory Effective|Applicable
Parameter Name Unit Default Set range time Mode
P2-82 |Fourth waveguide attenuation 0.001Hz 0 0~1000 \ All
P2-83 |Fifth absorption frequency Hz 8000 50~8000 \ All
P2-84 |Fifth absorption band bandwidth 0.01dB 71 50~1000 \ All
P2-85 [Fifth wave attenuation 0.001Hz 0 0~1000 \ All
4) Speed control parameter Group P3
. Factory Effective|Applicable
Parameter Name Unit Default Set range time Mode
P3-05 |Preset Speed 1 rpm 0 -9999~9999 \ 3
P3-06 |Preset Speed 2 rpm 0 -9999~9999 \ 3
P3-07 |Preset Speed 3 rpm 0 -9999~9999 \ 3
P3-09 |acceleration time ms 0 0~65535 o 3/4|7
P3-10 |deceleration time ms 0 0~65535 o 3/4|7
P3-12 |Zero-speed clamping mode - 0 0~3 o 3/4|7
P3-13 |Zero-speed clamping speed rpm 10 0~300 o 3/4|7
P3-14 E;);il»:we maximum speed command rpm 4000 0~10000 ° All
P3-15 fi{;}l\;frse maximum speed instruction rpm 4000 010000 o All
P3-16 Internal forward speed limit during rpm 2000 510000 N P
torque control
Internal reverse speed limit during
P3-17 rpm 2000 5~10000 \ 12
torque control
P3-18 |Click speed rpm 100 0~1000 o All
P3-19 |Positive warning speed rpm 3000 0~10000 o All
P3-20 |Reverse warning speed rpm 3000 0~10000 o All
P3-21 |Positive alarm speed rpm 4000 0~10000 o All
P3-22 |Reverse alarm speed rpm 4000 0~10000 o All
P3-28 |Internal forward rotation torque limit| % By device 0~Motor \ All
model | overload factor
P3-29 [Internal reverse rotation torque limit % By device 0~Motor \ All
model | overload factor
P3-30 fot.ernal forward rotation torque % By device 0~Motor N All
limit model | overload factor
P3-31 |External reverse rotation torque limit| % By device 0~Motor \ All
model | overload factor
P3-33 |Preset torque % 0 -1000~1000 \ 1
P3-37 |Torque mode switching delay ms 40 0~9999 \ 12
P338 PI‘CV?IIUOII and cpqtrql of positive o By device 0~Motor N All
rotation torque limitation model | overload factor
P339 PI‘CV?IIUOII and cpqtrql of reverse % By device 0~Motor N All
rotation torque limitation model | overload factor
P3-40.0 |F friction compensation switch - 0 0~1 \ All
P3-40.1 Selection qf the friction i 0 02 N All
compensation speed source
Friction Compensation Speed
P3-45 | hold 0.1rppm| 20 0~200 \ All
P3-46 |Dynamic braking delay enable ms 10 0~50 \ All

5) Internal position parameter group P4
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Parameter

Name

Unit

Factory
Default

Set range

Effective
Time

Applicable
Mode

P4-00.0

Z Number of positive signs

The number of Z signals processed
after releasing the limit switch (Note:
stop when the n+1th Z signal
arrives).

individual

0~f

516

P4-00.1

Enable/Disable the Origin Search
feature

0: Not enabled

1: Enable

506

P4-00.2

Return-to-zero overtravel prohibition
0: Not prohibited
1: Prohibited

0~1

516

P4-01

Speed of collision with the proximity
switch

Ipm

600

0~65535

516

P4-02

The speed of approaching the
proximity switch

Ipm

100

0~65535

506

P4-03.0

Set the positioning mode based on
the given internal location pattern
0: Relative Positioning
1: Absolute Positioning

P4-03.1

Set the step mode based on the
internal position given pattern

0: Switch steps when the signal is
ON; can be repeated cyclically

1: Signal rising edge step change,
executed in single step

2: Initiated by the signal rising edge,
executes all operations sequentially
without looping.

3: Communication setting segment
number

4. /CHSTP bilateral edge trigger

5: Select the section number for
terminals/PREFA (P5-57), /PREFB
(P5-58), or /PREFC (P5-59); options
include sections 1-3.

6: Terminal/PREFA (P5-57),
/PREFB (P5-58), /PREFC (P5-59),
/PREFD (P5-60) — Terminal selection
section numbers, optional from
section 1 to 16.

P4-03.2

Internal location: Given pattern set to
wait mode

0: Waiting for positioning to
complete

1: Do not wait for positioning to
complete

P4-04

Number of valid entries

0~35

P4-10P4-11

First pulse

1pul

-327689999~
327679999

P4-12

First paragraph speed

0.1rpm

0~65535

P4-13

First acceleration time

1ms

0~65535

P4-14

First deceleration time

1ms

0~65535

P4-16

adjust the time

1ms

SO © |©

0~65535

2|2 |<2|<| < |O

hnlh|hfhn| U |
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.. |Factory Effective|Applicable
Parameter Name Unit Default Set range Time Mode
(I; 4{-11)2-7# _[Pulse parameters for paragraphs 1 to
Pa-16+ 35 (n indicates the position segment - - - \ 5
(n-1)*7 number)

(D

panel, while those for paragraphs 13-35 require parameter writing through

communication (RS232 and RS485).

Set pulse count = pulse count (high bit) x 10000 + pulse count (low bit);

There are 35 paragraphs in total; parameters for paragraphs 1-12 can be set via the

6) Signal parameter settings Group P5

. Factory Effective | Applicable
Parameter Name Unit Default Set range time mode
Positioning completion Command
P5-00 width/COIN Unit 11 1~65535 \ 516
P5-01 Posfugnmg completion i 0 03 N 56
detection mode
ps-gp | Positioning completion ms 0 0-65535 | 5l6
retention time
P5-03 |Rotation detection speed rpm 50 0~10000 \ All
P5-04 | Same-speed detection speed rpm 50 0~10000 \ All
P5-05 | Detection speed reached pm 1000 0~10000 \ All
P5-06 P951t10n close to the output Command 50 0~65535 N 56
width Unit
0~65535
Before
P5-07 | ServoOFF delay time ms 500 3760 o All
Y -500-9999
(3760 and
later)
P5-08 | Brake command output speed rpm 30 20~10000 All
P5-09 |Brake command wait time ms 500 0~65535 All
ps-10 | SuSTOm Output I Trigger . 0 O~ffif y Al
Condition
With
Value to compare with the T{;%lgeer
P5-11 |trigger condition for CuSTOm " 0 -9999~9999 \ All
conditions
Output 1
are
related.
P5-12 Select CuSTOm Output 1 i 0 0-3 N All
method
With
Trigger
ps.13 |SetcusTOm outputl 1he 0 0~65535 | All
hysteresis loop conditions
are
related.
ps-14 | CuSTOm Output 2 Trigger i 0 O~fFeF N All
Condition
ps.15 | value to compare with the With 0 |-9999-9999| Al
trigger condition for Set and Trigger
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Parameter

Name

Unit

Factory
Default

Set range

Effective
time

Applicable
mode

CuSTOm Output 2

The
conditions
are
related.

P5-16

Select CuSTOm Output 2
method

0~3

All

P5-17

Set cuSTOm output 2
hysteresis loop

With
Trigger
The
conditions
are
related.

0~65535

All

P5-18

10 filter time factor

0~10000

All

P5-19

Z-phase output hold time

msS

1~65535

< | <2

All

P5-20.0~1

In non-EtherCAT mode
(P0-00=0):

/S-ON: Servo signal enabled
00: Set the signal to always
"invalid".

01: Input a positive signal from
terminal SI1.

02: Input a positive signal from
the SI2 terminal.

03: Apply a positive signal to
the SI3 terminal.

04: Input a positive signal from
the SI4 terminal.

10: Set the signal to always
"valid".

11: Input the reverse signal
from terminal SI1.

12: Input the reverse signal
from terminal SI2.

13: Input the reverse signal
from terminal SI3.

14: Input the reverse signal
from the SI4 terminal.

00

O~ff

135

P5-20.2

SI terminal filtering time

0~f

All

P5-21.0~1

/P-CON proportional motion
command

00

O~ff

All

P5-21.2

SI terminal filtering time

0~f

All

P5-22.0~1

In non-EtherCAT mode:
/P-OT: Forward drive is
prohibited

In EtherCAT mode:

Control Mode 6 (Zero Return
Mode), POT prohibition signal

01

O~ff

All

P5-22.2

SI terminal filtering time

0~f

All

P5-23.0~1

In non-EtherCAT mode:
-N/OT: Reverse drive is
prohibited

In EtherCAT mode:

Control Mode 6 (Zero Return
Mode), NOT prohibition signal

02

O~ff

All

P5-23.2

SI terminal filtering time

0~f

All
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Parameter Name Unit FDZ?:JI}; Set range Effieritelve April(l)ilzble
P5-24.0~1 | /ALM-RST: Alert Clear - 0 O~ff v All
P5-24.2 | SI terminal filtering time ms 0 0~f \ All
P5-25.0~1 /P-CL: fomard-side external i 00 O~ff N All
torque limit
P5-25.2 | SI terminal filtering time ms 0 0~f \ All
P5-26.0~1 -N/CL: Externa! torque limit i 00 O~ff N All
on the reverse side
P5-26.2 | SI terminal filtering time ms 0 0~f \ All
In non-EtherCAT mode:
/SPD-D: Internal speed
direction selection in
P5-27.0~1| po AT mode: - 03 O~ff v 112(3[4(7
Control Mode 6 (Zero Return
Mode), Home Origin Signal
P5-27.2 | SI terminal filtering time ms 0 0~f \ 12]314|7
In non-EtherCAT mode:
Speed Mode:
/SPD-A: Internal set speed
selection
Ps-28.0~1 | \ew original mode: = . 00 0~tf N 35
/SPD-A: Trigger the original
action
Original mode:
/SPD-A: Forward direction to
find the origin
P5-28.2 | SI terminal filtering time ms 0 0~f \ 3|5
In non-EtherCAT mode:
Speed Mode:
/SPD-B: Internal speed
P5-29.0~1 | selection setting - 00 0~ff \ 35
Original mode:
/SPD-B: Reverse direction to
find the origin
P5-29.2 | SI terminal filtering time ms 0 0~f 3|5
P5-30.0~1 /C-SEL: Control method i 00 O~ff All
selection
P5-30.2 | SI terminal filtering time ms 0 0~f \ All
In internal speed mode/external Zero
jog speed mode: clamping:
/ZCLAMP: Zero Clampin 3|7
P3-31.0~1 Internal location mode:p y ) 00 0~ff v Sk|ip
-Z-CLAMP: Skip the current current
segment number section: 5
P5-31.2 | SI terminal filtering time ms 0 0~f \ 3
P5-32.0~1 /INH.I].SI.T: Instruction pulse i 00 O~ff N 5
prohibition
P5-32.2 | SI terminal filtering time ms 0 0~f \ 5
P5-33.0~1 | /G-SEL: Gain Switching - 00 0~ff \ All
P5-33.2 | SI terminal filtering time ms 0 0~f \ All
P5-34.0~1 | /CLR: Pulse Offset Clear - 00 0~ff \ 56
P5-34.2 | SI terminal filtering time ms 0 0~f \ 516
P5-35.0~1 /CHGSTP: Internal position i 00 O~ff N 5

pattern step signal
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Parameter Name Unit Factory Set range Eff.ectlve AP
Default time mode
P5-35.2 | SI terminal filtering time ms 0 0~f \ 5
P5-36.0~1 | -I-SEL: Inertia Ratio Switching - 00 0~ff \ All
P5-36.2 | SI terminal filtering time ms 0 0~f \ All
/COIN_HD: Positioning
completed and maintained
00: Do not output to terminals
01: Send a positive signal from
the SO1 terminal
02: Send a positive signal from
the SO2 terminal
P5-37 |03: Send a positive signal from - 0000 O~ftff \ 516
the SO3 terminal
11: Output the reverse signal
from the SO1 terminal
12: Output the reverse signal
from the SO2 terminal
13: Output the reverse signal
from the SO3 terminal
P5-38 |/COIN: Positioning completed - 0001 O~fftf \ 5|6
ps39 | V/CMP: Same-speed i 0000 O~fFeF N 34(7
detection
P5-40 |/TGON: Rotation Detection - 0000 0~fftf v All
P5-41 |/S-RDY: Ready - 0000 0~ffff \ All
P5-42 |/CLT: Torque Limit - 0000 (i \ All
P5-43 |/VLT: Speed limit detection - 0000 O~ffff v 112
P5-44 |/BK: Brake Interlock - 0000 O~ffff o All
P5-45 |/WARN: warn - 0000 O~ffff v All
P5-46 |/NEAR: be close to - 0000 O~ffff v 516
P5-47 |/ALM: report to the police - 0002 O~fftf \ All
P5-48 |/Z: Encoder Z signal output - 0000 0~ffff \ All
P5-50 /MRUN: Internal position i 0000 O~FFFF N 5
mode movement start signal
P5-51 |/V-RDY: Speed reached - 0000 O~fftf \ 3/4|7
P5-52  |/USER1: CuSTOm Output 1 - 0000 O~ftff \ All
P5-53 |/USER2: CuSTOm Output 2 - 0000 O~fftf v All
P5.57 fPREFA: Iptemal position i 0 %1 N 5
selection signal A
/P PREFB: Internal position - 0 %1 \ 5
P5-58 .
selection signal B
/P PREFC: Internal position - 0 X1 v 5
P5-59 .
selection signal C
/P PREFD: Internal position - 0 %1 N 5
P5-60 .
selection signal D
/TRAJ-START: Signal - 00 0~ff \ 5
P5-61.0~11|, . . :
triggering the start of exercise
7.5 kW EtherCAT
and pattern
. below: 0;
P5-62 | Probe Function 1 - 15 kW 0~ff o
and
above: 6
P5-63 |Probe Function 2 i TRW o g o | EtherCAT
and pattern

389




DS5C2 Series Servo Driver User Manual Table of Contents

Parameter Name Unit Factory Set range Eff.ectlve AP
Default time mode
below: 0;
15KW: 7
P5-68.0~1 Termmal emergency alarm i 00 O~ff Al
function
P5-68.2 | SI terminal filtering time ms 0 0~f All
/SRDY: Output condition
selection
0: After the drive unit
P5-70 |initialization is complete, this - 0 0~1 \ All
terminal becomes conductive
1: This terminal will conduct
only after enabling.
P5.71 jog speed mode direction - 0 0~1 N 7
terminal function selection
P5-72  |Remote SI Input 1 . 0 0~f y | FBtherCAT
pattern
P5-73  |Remote SI Input 2 - 0 0~ff \ EtherCAT
pattern
P5-74 |Remote SI Input 3 - 0 0~ff V EtherCAT
pattern
P5-76 |Remote SO Output 1 ] 0 O~ff y | BtherCAT
pattern
P5-77 |Remote SO Output 2 - 0 0~ff v EtherCAT
pattern
P5-78 | Remote SO Output 3 ; 0 O~ff y | FEtherCAT
pattern
Table 1 Input Signal Allocation
sl Servo Model Set range
parameters
P5-20~P5-36
P5-57~P5-59 DS5C2 series E'gg?g:ﬁ'gg?g
P5-72~P5-74 ' '
Table 2: Output Signal Allocation
Qi emiiEniE] Servo Model Set range
parameters
P5-37~P5-53 . n.0000~n.0004
P5-76~P5-78 DS5C2 series n.0010~n.0014
7) Signal parameter settings Group P6 (some parameters retained)
Parameter Name Unit Factory Set Eff.ectlve Applicable
Default range time mode
Rigid Setting Mode
0: Standard Mode
P6-00 1: Positioning Mode ) 0 0~2 © All
2: Quick Location Mode
pe-0s | \daptive mode speed loop gain (high') ;1 l 500 |1 65535 o 13/5(6|7
inertia)
P6-07 Adaptlve mode inertia ratio (high % 50 0~10000 5 113|567
inertia)
P6-08 AQaptlve Mode Speed Observer Gain Hz 40 10~1000 o 13/5/67
(High Inertia)
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Parameter Name Unit Factory Set Eff.ectlve Applicable
Default range time mode
P6-12 Adaptive mode maximum inertia i 50 1~10000 o 13|5|6]7

ratio (large inertia)
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8) P7 group communication parameter settings (485 communication not supported currently)

. o . Factory Effective | Scope of
Parameter Functional description Unit Set range

Default time application

EtherCAT
pattern

P7-00 |From station number - 0 0~100 o

P7-10 |RS232 station number - 1 0~100 \ 113]5

RS232 baud rate

00: 300

01: 600

02: 1200
03: 2400
04: 4800
05: 9600
06: 19200
07: 38400

08: 57600

Baud
P7-11.0~1 09 0~16 \ 13/5
09: 115200 rate

0A: 192000
0B: 256000
0C: 288000
0D: 384000
0E: 512000
0F: 576000
10: 768000
11: 1M

12: 2M
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. o . Factory Effective Scope of
Parameter Functional description Unit Set range . ..
Default time application
13: 3M
14: 4M
15: SM
16: 6M
RS232 stop bit
P7-11.2 |0: 2 digits stop bit 2 0~2 \ 1315
2nd place
RS232 parity bit
0: No verification )
P7-11.3 check bit| 2 0~2 \ 1315
1:0dd
2: Parity Check
The HM bus returns to its original - 1
. EtherCAT
P7-20 |state to determine the number of Z -9999~9999 o
pattern
phases.
Filtering time after zero return ScanA EtherCAT
P7-21 ) 400 1~65535 o
period pattern
9) Parameter P8 group
. o . Factory Effective Scope of
Parameter| Functional description Unit Set range ) o
Default time application
P8-17 |sampling interval - 25 1~65535 A 113]5
P8-25 |Panel Selection - 0 0~2 A 13]5
10) Parameter P9 group
. o .| Factory Effective Scope of
Parameter| Functional description Unit Set range . ..
Default time application
stop and return to the origin speed o EtherCAT
P9-16 rpm 2 0~1000
threshold pattern
P9-17 |stop-pause return-to-origin torque o EtherCAT
% 100 0~300
threshold pattern
P9-18 |Time threshold for stopping and o EtherCAT
) . ms 500 10~1500
returning to the origin pattern
P9-19 |Low-order quantized pulse count o EtherCAT
- 0 -9999~9999
pattern
P9-20 |High bit of quantitative pulse count o EtherCAT
- 0 -9999~9999
pattern
11) Parameter PE group
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. o . Factory Effective Scope of
Parameter Functional description Unit Set range . oo
Default time application
PE-01.3 |Low-magnetic control switch — 0 0-1 \ All
Weak magnetic control gain Hz 30 10-1000 \
PE-80 All
Kv
PE-81 [The integral time constant Ti "y 16 10-1000 \ All
for weak magnetic control °
PE-82 [Weak magnetic control % 60 0-200 \ All
integrated limit amplifier °
PE-83 [Voltage Directive Limit 115 50-150 \
% All
Threshold
PE-84 |IdRef amplitude limiting % 95 50-150 \/ All
PE-85 [Main loop voltage smoothing 01 20 0-1000 \ All
.1ms
filter time
12.2.2 Group F Functional Parameters
Function )
Explanation
code
F0-00 Clear Alert
F0-01 Recovery factory settings
F0-02 Clear position deviation
F1-00 Dot Motion
F1-01 Pilot run
F1-02 Current sampling zero calibration
F1-05 Panel Enable
F1-06 Absolute encoder clearance circle count
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12.2.3 Group U Monitoring Parameters

U0-XX:
Monitoring .
Content Unit
number
U0-00 Current speed of the servo motor Rpm
U0-01 Input speed command Rpm
U0-02 Torque Command % specified
U0-03 Mechanical Angle 1°
U0-04 electric degress 1°
U0-05 busbar voltage \"
U0-06 IPM temperature 0.1°C
U0-07 Torque Feedback % specified
U0-08 (-9999 ~ 9999)*1
_r command
Pulse deviation value
pulse
U0-09 (-65536 ~ 65535)*10000
Uo0-10 0000 ~ 9999)*1
Encoder feedback ( ) Encoder
value pulse
U0-11 (0000 ~ 65535)*10000
U0-12 . . (-9999 ~ 9999)*]
Input instruction pulse command
count pulse
U0-13 (-32768~32767)*10000
U0-14 (-9999 ~ 9999)*1
o command
position feedback
pulse
U0-15 (-32768~32767)*10000
U0-18 torque current 0.01A
U0-21 Input signal state 1
U0-22 Input Signal Status 2
U0-23 Output signal status 1
U0-24 Output Signal Status 2
U0-25 (0000 ~ 9999)*1
Input pulse frequency Hz
U0-26 (0000 ~ 65535)*10000
Uo0-41 Instantaneous output power 1w
U0-42 Average output power 1w
U0-43 Instantaneous thermal power 1w
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Monitoring )
Content Unit
number
U0-44 Average thermal power 1W
. 1 Instruction
U0-49 Position Feedforward ]
Unit
U0-50 Speed Feedforward rpm
U0-51 Torque feedforward % specified
U0-52 Instantaneous bus capacitor power 1w
U0-53 Average busbar capacitive power 1W
U0-55 Instantaneous braking discharge power 1w
U0-56 Average braking discharge power 1w
Uo0-57 . . ) Encoder
The absolute encoder's current position feedback is 32 bits low. .
U0-58 position
U0-59
U0-60 Encoder
. The absolute encoder's current position feedback is 32 bits high. .
(Direction position
Sign)
U0-89 Position Instruction End Flag
U0-91 Number of turns for the absolute value motor
U0-94 . . . Encoder
Calibrate the absolute value encoder position for the lower 32 bits .
U0-95 position
U0-96
U0-97 ) .. ) ) Encoder
] ) Calibrate the absolute value encoder position using 32 bits .
(Direction position
Sign)
U0-98 Temperature of high-power motors 0.1°C
Ul-XX:
Monitoring Content Unit
number
U1-00 Current alarm code
U1-01 Current warning code
U1-02 The U-phase current at the time of the alarm occurrence 0.01A
U1-03 The V-phase current at the time of the alarm occurrence 0.01A
U1-04 The bus voltage at the time of the alarm occurrence \Y
U1-05 The IGBT temperature at the time of the alarm occurrence 0.1°C
U1-06 Torque current at the time of the alarm occurrence 0.01A
U1-07 The excitation current at the time of the alarm occurrence A
.\ . . command
U1-08 Position deviation at the time of the alarm occurrence pulse
U1-09 The speed value at the time of the alarm occurrence rpm
The time in seconds when the alarm was triggered (16-bit lower value),
Ul-10 s
accumulated from the first power-on
The time in seconds when the alarm was triggered (16-bit integer),
Ul-11 s
accumulated from the first power-on
Ul-12 The number of runtime errors is calculated since the last power-on.
Ul1-13 The number of operation warnings is calculated from the last power-on.
Ul-14 Total historical alarm count
Ul-15 Total historical warning count
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Monitoring Content Unit
number
Ul-16 The most recent second alarm code
U1-17 The latest third alarm code
Ul1-18 The latest fourth alarm code
U1-19 The latest 5th alarm code
U1-20 The latest 6th alarm code
U1-21 The latest 7th alarm code
U1-22 The latest alarm code is the 8th one.
U1-23 The latest 9th alarm code
U1-24 The latest 10th alarm code
U1-25 The most recent 11th alarm code
U1-26 The most recent 12th alarm code
U1-27 The most recent 13th alarm code
U1-28 The most recent 14th alarm code
U1-29 The most recent 15th alarm code
U1-30 The most recent 16th alarm code
U1-31 The most recent 17th alarm code
U1-32~U1-47 | Recent warning codes 2 through 17
U2-XX:
Monitoring Content Unit
number
U2-00 Power-on frequency -
U2-01 series -
U2-02 Model (low 16 bits) -
U2-03 Model (16-bit height) -
U2-04 Manufacturing date: Year -
U2-05 Production date: Month -
U2-06 Production date: Day -
U2-07 Firmware version -
U2-08 Hardware Version -
U2-09 Total runtime (from the first power-on) hour
U2-10 Total runtime (from the first power-on) minute
U2-11 Total runtime (from the first power-on) second
U2-12 Current runtime (starting from the last power-on) hour
U2-13 Current runtime (starting from the last power-on) minute
U2-14 Current runtime (starting from the last power-on) second
Average output power (the average power during the enabling process
U2-15 1w
from the first enable)
Average heating power (the average power during the enabling process
U2-16 S 1A%
from the first activation)
Average bus capacitor filtering power (average power during the
U2-17 . . 1A%
power-on period starting from the first power-on)
U2-18 Total number of motor | (0000~9999)*1 Circle
U2-19 | rotations (0000 ~ 9999)*10000 Circle
U2-20 Device serial number: 16-bit (not supported)
U2-21 Device serial number: 16-digit (not supported)
U2-22 Firmware generation date: Year
U2-23 Firmware generation date: Month/Day
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Monitoring Content Unit
number
U2-24 Firmware generation time: hours/minutes
U2-33 The highest busbar voltage in history \
U2-34 Torque current at the moment of the highest bus voltage in history 0.01A
U2-35 The longest duration in history for the maximum bus voltage hour
U2-36 The longest duration in history for the maximum bus voltage minute
U2-37 The longest duration in history for the maximum bus voltage second
U2-38 The motor code from the most recent connection
U2-39 The motor code from the most recent second connection
U2-40 The motor code for the most recent third connection
U2-41 Running time of the motor code during the most recent connection hour
U2-42 Runnlng time of the motor code during the most recent second hour
connection
U2-43 Running time of the motor code for the most recent third connection hour
U3-XX:
Monitoring Content Unit
number
U3-00 Motor code for automatic reading (including thermal power parameters) -
U3-01 Motor Version -
U3-02 Encoder Version -
U370 Automatically read the motor code from the encoder in the motor
parameters (related only to the motor code)
U4-XX:
Monitorin )
Content Unit
g number
U4-10 Resonant frequency detected by fast FFT Hz
U416 Accumulated value of continuous overload operation under thermal
power protection
U417 Accumulated value of instantaneous overload operations under thermal
power protection
U4-18 SI terminal active status -
U4-19 SO terminal active status -
US-XX:
Monitorin .
Content Unit
g number
US5-00 Sync0 cycle time us
U5-05 Port0 RX error count (Stop when reaching 255)
uUs5-07 Portl RX error count (Stop when reaching 255)
U5-12 Port0 Link loss count (Stop when reaching 255)
U5-13 Portl Link loss count (Stop when reaching 255)
U5-19 Synchronization Offset Time us
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12.2 Object Dictionary Table of Contents

12.2.1 Object Dictionary Area Allocation

All objects are configured within the object dictionary of each group using a 16-bit

represented in four-digit hexadecimal format.

index address

The object dictionaries specified in CiA402 (CoE: CANopen over EtherCAT) and those for the DS5C2

series are as follows:

The object dictionary specified by CiA402

DS5C2 Series Object Dictionary

Index Content

Index Content

0000h~0FFFh Data Type Region

0000h~0FFFh Data Type Region

COE Communication
1000h~1FFFh

1000h~1FFFh COE Communication Area

Area
2000h~2FFFh Servo Parameter Region
Manufacturer CuSTOm 3000h~3FFFh Keep
2000h~5FFFh
Area 4000h~4FFFh Keep
5000h~5FFFh Keep

6000h~9FFFh Profile region

6000h~6FFFh Drive Profile Area

7000h~9FFFh Keep
A000h~FFFFh Keep A000h~FFFFh Keep
12.2.2 COE Communication Region (0x1000-0x1FFF)
Index ir?clilet:)x Name Unit SDc 2?6 1]?;;2 Sign(Pdo
1000h| 00h [Device type - 10~429496795 | U32 |RO [NO
1001h| O0O0h |Error register: Type of alarm occurring - 0~65535 Ul6 |[RO|NO
1008h| 00h |Device Name - - - |RO|NO
1009h| 00h |Hardware version - - - |RO|NO
100Ah| 00h [Software version - - - |RO|NO
00h |Identity Factory Information - - - |RO]| -
01h [Vendor ID - 0~255 U8 |RO|NO
1018h| 02h [Product Code - 10~429496795| U32 |[RO [NO
03h |Revision Version Number - 10~429496795| U32 |[RO|NO
04h |Serial number - 10~429496795 | U32 |RO [NO
Ist RxPDO mapping
00h |Enter the number of mapping objects supported by | - 0~24 U8 |[RW|NO
RxPDOI1
1600h| 01h |[First mapping object - [0~4294967295| U32 |RW[NO
02h  |The second mapping object - 10~4294967295| U32 |RW|NO
03h  [The third mapping object - 10~4294967295| U32 [RW|NO
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Sub . Data Data |.
Index index Name Unit S i Sign|Pdo
- 10~4294967295| U32 [RW|NO
18h  [The twenty-fourth mapping object - 10~4294967295| U32 [RW|NO
2nd RxPDO mapping
00h Number of mapping objects supported by RxPDO2 | ~ 0~24 U8 |IRWINO
01h |First mapping object - 10~4294967295| U32 |RW|NO
1601h| 02h [The second mapping object - 10~4294967295| U32 |RW|NO
03h  [The third mapping object - 10~4294967295| U32 [RW|NO
- 10~4294967295| U32 [RW|NO
18h  [The twenty-fourth mapping object - 10~4294967295| U32 [RW|NO
3rd RxPDO mapping
00h Number of mapping objects supported by RxPDO3 | ~ 0~24 U8 |RWINO
01h |First mapping object - 10~4294967295| U32 |RW|NO
1602h| 02h [The second mapping object - 10~4294967295| U32 |RW|NO
03h  |The third mapping object - 10~4294967295| U32 |RW|NO
- [0~4294967295| U32 |[RW|NO
18h  |The twenty-fourth mapping object - 10~4294967295| U32 |RW|NO
4th RxPDO mapping
00h Number of mapping objects supported by RxPDO4 | ~ 0~24 U8 IRWINO
0lh |First mapping object - 10~4294967295| U32 |[RW|NO
1603h| 02h [The second mapping object - 10~4294967295| U32 |RW|NO
03h  |The third mapping object - 10~4294967295| U32 |RW|NO
- 10~4294967295| U32 |[RW|NO
18h  |The twenty-fourth mapping object - 10~4294967295| U32 |RW|NO
Ist TxPDO mapping
00h |[Number of mapping objects supported by the output| - 0~24 U8 |[RW|NO
TxPDO1
01h |First mapping object - 10~4294967295| U32 |RW|NO
1AOOhl  02h [The second mapping object - |0~4294967295| U32 |RW[NO
03h  |The third mapping object - 10~4294967295| U32 |RW|NO
- 10~4294967295| U32 |[RW|NO
18h  |The twenty-fourth mapping object - 10~4294967295| U32 |RW|NO
2nd TxPDO mapping
00h Number of mapping objects supported by TxPDO2 | ~ 0~24 U8 |IRWINO
01h |First mapping object - 10~4294967295| U32 |RW|NO
1A01h| 02h  |The second mapping object - 10~4294967295| U32 |RW|NO
03h  |The third mapping object - 10~4294967295| U32 |RW|NO
- 10~4294967295| U32 |[RW|NO
18h  |The twenty-fourth mapping object - 10~4294967295| U32 |RW|NO
3rd TxPDO mapping
00h Number of mapping objects supported by TxPDO3 | ~ 0~24 U8 IRWINO
1A02h O!h  |First mapping object - 10~4294967295| U32 |[RW|NO
02h  |The second mapping object - 10~4294967295| U32 |RW|NO
03h  [The third mapping object - 10~4294967295| U32 [RW|NO
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Index ir?él:x Name Unit] SDC 2?6 1]?;;2 Sign|Pdo
- [0~4294967295| U32 |[RW|NO
18h  [The twenty-fourth mapping object - 10~4294967295| U32 [RW|NO
00h ;‘gﬁrgs;?)?nﬂi)%pi;nggobj ects supported by TxPDO3 | ~ 0~24 U8 |IRWINO
01h |First mapping object - 10~4294967295| U32 |RW|NO
1A03h 02h  [The second mapping object - 10~4294967295| U32 |RW|NO
03h  [The third mapping object - 10~4294967295| U32 [RW|NO
- [0~4294967295| U32 |[RW|NO
18h  [The twenty-fourth mapping object - 10~4294967295| U32 [RW|NO
00h z%ﬁﬁlﬁf:ﬁzrfg:umwﬁon type - 0~255 U8 |RO|NO
0lh |Sub Index 001 - 0~4 U8 |RO|NO
ICO0 oh  [Sub  Index 002 - 0~4 U8 |RO[NO
03h |Sub Index 003 - 0~4 U8 |RO|NO
04h [Sub Index 004 - 0~4 U8 |RO|NO
000 R xPDO handies the alloation of RXPDO rescurees,| ~ | O+ | US [RW]NO
O0lh |Sub- index 1 - | 1600h~1603h | Ul6 |[RWNO
ICI20 " 02h  |Sub- index 2 - | 1600h~1603h | U16 |RW|NO
03h  [Sub- index 3 - | 1600h~1603h| Ul6 [RW|NO
04h  |Sub- index 4 - | 1600h~1603h | Ul6 |[RW|NO
00h [TxPDO assigns TxPDO allocation - 0~4 U8 |RW|NO
O0lh |Sub- index 1 - [1A0OOh~1A03h| Ul6 |[RW[NO
I1C13h{ 02h [Sub- index 2 - |IAOOh~1A03h| Ul6 [RW|NO
03h  |Sub- index 3 - [1A0OOh~1A03h| Ul6 |[RW[NO
04h  [Sub- index 4 - |IAOOh~1A03h| Ul6 [RW|NO
00h Sync manager 2 synchronization ] 0~20h us |ro INO
Synchronous Management Channel 2
01h |[Number of sub-object entries - 0~65535 Ul6 [RW|NO
02h  |Sync Mode ns [0~4294967295| U32 [RW|NO
03h |Cycle Time ns (0~4294967295| U32 |RW|NO
04h  |Shift time - 0~65535 Ul6 |[RO|NO
osn [ ynemodes supported ns [0~4294967295 U32 |RO [NO
1C3h Set supported synchronization types
Minimum cycle time
06h  |The minimum value of the communicative cycle ns [0~4294967295| U32 |RO|NO
that can be set
Calc and copy time
08h  |From the SM2 event and SYNCO event to the ESC | ns 0~65535 Ul6 |[RO|NO
read completion time
09h |Command (not supported) ns [0~4294967295| U32 |RO|NO
0Ah |Delay time (not supported) - 10~4294967295| U32 |RO [NO
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Index ir?lllsx Name Unit] SDC 2?6 1]?;;2 Sign|Pdo
Sync0 cycle time
0Bh 'When DFZ SYNCO (1.C32h-01h=02h), the value of ] 0~65535 u16 | ro INo
ESC register 09A0h is set. For all other DC SYNCO
values, the setting remains 0.
0Ch |Cycle time is too short (not supported) - 0~65535 Ul6 [RO|NO
0Dh |SM event missed (not supported) - 0~65535 Ul6 |[RO|NO
OEh |Shift time is too short (not supported) - 0~65535 Ul6 [RW|NO
20h  [RxPDO toggle failed (not supported) - 0~1 BOOL|RO |NO
00h Sync manager 3 synchronization ) 0~20h us |rolNO
Synchronous Management Channel 3
01h  |Number of sub-object entries - 0~65535 Ul6 [RW|NO
02h  [Sync Mode ns (0~4294967295| U32 |RW|NO
03h |Cycle Time ns [0~4294967295| U32 [RW|NO
04h  [Shift time - 0~65535 Ul6 |RO|NO
0sn | Ynemodes supported ns [0~4294967295 U32 |RO [NO
Set supported synchronization types
Minimum cycle time
06h  |The minimum value of the communicative cycle ns [0~4294967295| U32 |RO|NO
that can be set
1C33h Calc and copy time
08h  |From the SM2 event and SYNCO event to the ESC | ns 0~65535 Ul6 |[RO|NO
read completion time
09h |Command (not supported) ns [0~4294967295| U32 |RO|NO
0Ah |Delay time (not supported) - 10~4294967295| U32 |RO [NO
Sync0 cycle time
0Bh ‘When DC S.YNCO (1C3?h-01h=02l'1), the value of ] 0~65535 u16 | ro INo
the ESC register 09A0h is set. Outside of DC
SYNCO, it is set to 0.
0Ch |Cycle time is too short (not supported) - 0~65535 Ul6 [RO|NO
0Dh |SM event missed (not supported) - 0~65535 Ul6 |[RO|NO
OEh |Shift time is too short (not supported) - 0~65535 Ul6 [RW|NO
20h  [RxPDO toggle failed (not supported) - 0~1 BOOL|RO |NO
12.2.3 Servo Parameter Region
Index | Sub index Name Index | Sub index Name
2000h 00h P0-00 2500h 00h P5-00
2001h 00h P0-01 2501h 00h P5-01
2002h 00h P0-02 2502h 00h P5-02
2003h 00h P0-03 2503h 00h P5-03
205Fh 00h P0-95 2547h 00h P5-71
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Index | Sub index Name Index | Sub index Name
2100h 00h P1-00 2700h 00h P7-00
2101h 00h P1-01 2701h 00h P7-01
2102h 00h P1-02 2702h 00h P7-02
2103h 00h P1-03 2703h 00h P7-03
214Ah 00h P1-74 2715h 00h P7-21
2200h 00h P2-00 2800h 00h P8-00
2201h 00h P2-01 2801h 00h P8-01
2202h 00h P2-02 2802h 00h P8-02
2203h 00h P2-03 2803h 00h P8-03
2263h 00h P2-99 281Ah 00h P8-26
2300h 00h P3-00
2301h 00h P3-01
2302h 00h P3-02
2303h 00h P3-03
232Eh 00h P3-46

12.2.4 Drive Profile Region (0x6000~0x6FFF)
Error code (603Fh)
Sub Accessibi Applicable
Index | . Name Scope | Data type . Pdo

index lity mode

Error code 0~65535 ulé6 o TxPDO ALL
603Fh 00h | Display the alarm number occurring in the servo driver; general alarms show the

complete error code, while bus-related alarms display the main number.

Control Byte (6040h)
Sub Applicabl
Index . Y Name Scope Data type | Accessibility Pdo PIPREEAS
index mode
Controlword | 0~65535 uleé ™w RxPDO ALL
6040h 00h - —
Set the control commands for servo drivers, such as PDS state transitions.

The bit information for 6040h:

Bit Name Explanation
0 switch on Server Preparation -
Connect the main
1 enable voltage o -
circuit power supply
. . The logic is valid at 0. Note that other bit
2 quick stop Quick shutdown ] ) o
logic operations and their inverses apply.
3 enable operation Servo Operation -
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Bit Name Explanation
PP: new set-point
. ) Control Mode
4 operation mode specific . .
Dependency Bit HM: start homing
In other modes: This position is undefined
. . Control Mode PP: change set immediately
5 operation mode specific )
Dependency Bit . e
In other modes: This position is undefined
. ) Control Mode PP: absolute /elative
6 operation mode specific .
Dependency Bit . o
In other modes: This position is undefined
7 fault reset Failure Reset -
When bit8=1, the motor deceleration pause
is executed via 605Dh (stop selection
8 stop suspend )
code). After the pause, the enable function
must be turned off to restart the operation.
. . Control Mode PP: change on set-point
9 operation mode specific .
Dependency Bit . o
In other modes: This position is undefined
10~15 | Reserved Keep -

Description of bit0—3 and bit7 in 6040h:

The 6040h bit
bit7 bit3 bit2 bitl bit0
Order i . Connect the main PDS change
Failure |Servo Quick . Server
. circuit power .
Reset |Operation |shutdown Preparation
supply
Shutdown 0 - 1 1 0 2, 6,8
Switch on 0 0 1 1 1 3
Switch on +
) 0 1 1 1 1 3+4
Enable operation
Enable operation 0 1 1 1 1 4, 16
Disable voltage 0 - - 0 - 7, 9, 10, 12
Quick stop 0 - 0 1 - 7, 10, 11
Disable operation 0 0 1 1 1 5
Fault reset 0—1 - - - - 13

Status byte (604 1h)

commands such as PDS status transitions and those controlling the slave device are configured via the
6040h control word.
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Sub o Applicable
Index | . Name Scope | Data type | Accessibility Pdo
index mode
Statusword Status | 0~65535 uUlé6 o TxPDO ALL
6041h | 00h
Word
The bit information for 6041h:
Bit Name Explanation
Main circuit ff
0 |ready to switch on amn CIeHi powel ot
state
switched on Server standby state -
2 |operation enabled Servo Operation -
fault hitch -
Main circuit power 1: Indicates the power supply voltage applied
4  |voltage enabled
supply status to the PDS
0: Indicates that the PDS has received a quick
i i stop request. The quick stop bit logic is valid

5 | quick stop Quick shutdown . .
when set to 0. Note that other bit logic
operations and their inverse actions apply.

The servo cannot
6 switch on disabled -
operate.
1: Indicates that a warning is occurring.
) During the warning, the PDS status remains

7  |warning warn .
unchanged, and the motor continues to
operate.

8 |reserved Keep }

0: Indicates that 6040h is in an unprocessable
state.

9 |remote telecontrol 1: Indicates that 6040h is in a processable
state. The ESM status becomes 1 when
transitioning to PreOP or higher.

) . Control Mode PP, PV, TQ. HM: target reached
10 | operation mode specific )
Dependency Bit . o
In other modes: This position is undefined
The software internal . o
. o . ] The positional deviation exceeds the P5-00
11 |internal limit active location exceeds the T . .
o positioning completion width threshold.
limit
PP: set-point acknowledge
PV: speed
. .. |Control Mode . .
12 | operation mode specific } HM: homing attained
Dependency Bit

CSP., CSV. CST: drive follows command

value
TQ: This field is undefined

405




DS5C2 Series Servo Driver User Manual Table of Contents

Bit Name Explanation
PP: following error
) ) Control Mode HM: homing error
13 |operation mode specific i
Dependency Bit
CSP: following error
In other modes: This position is undefined
14~15 |reserved Keep The value is set to 0

Explanation of bits 6—5 and bits 3—0 in 604 1h:

6041h

PDS Status Description

xxxx xxxx x0xx 0000 b

Not ready to switch on

Initialization incomplete status

xxxX xxxx x1xx 0000 b

Switch on disabled

Initialization completion status

xxxx xxxx x01x 0001 b

Ready to switch on

Initialization completion status

xxxx xxxx x01x 0011 b

Switched on

Servo enable off/Servo ready

xxxx xxxx x01x 0111 b

Operation enabled

Servo enable enabled

xxxx xxxx x00x 0111 b

Quick stop active

stop immediately

xxxx xxxx x0xx 1111 b

Fault reaction active

Abnormality (Alarm) Detection

xxxx xxxx x0xx 1000 b

Fault

Abnormal (Alarm) Status

Quick shutdown mode selection (605Ah)

Sub . Data o Applicable
Index . Name Unit | Scope Accessibility | Pdo
index type mode
Quick stop option
code
605Ah 00h i - 0~7 116 w NO ALL
Quick shutdown
method selection

Value information for 605Ah:

Current control mode Vzlu Active Deceleration PDS Status after Stop
0 Coast to Stop of the
servo-side
1 6084h Switch on disabled
2 6085h
pp. csp, csv, pv pattern 3 60C6h
5 6084h
6 6085h Quick stop active
7 60C6h
0 Coast to Stop of the
servo-side
1 609Ah Switch on disabled
hm pattern
2 6085h
3 60C6h
5 609Ah Quick stop active
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Val
Current control mode o Active Deceleration PDS Status after Stop
e
6 6085h
7 60C6h
0 Coast to Stop of the
servo-side
Switch on disabled
I, 2 6087h
est, 1q pattern 3 Torque set to 0
5.6 6087h . .
Quick stop active
7 Torque set to 0

Example of using the Quick stop command to slow down and stop:

A: If 6040h:bit2 (Controlword: quick stop) changes from 1 to 0, the speed decreases and the stop occurs.
During deceleration, the PDS status changes to Quick stop Active.

B: The motor stops when the detected actual speed falls below 10 rpm.

After stopping, the PDS status becomes "Switch on disabled" or transitions to "Quick stop active".

Shut-down mode selection (605Bh)

Sub . Data o Applicable
: Name Unit | Scope Accessibility| Pdo
Index | index type mode

Shutdown option code
605Bh| 00h Shut-down method - | 0~1 I8 ™w RxPDO ALL

selection

Value information for 605Bh:

(1) When receiving the PDS command "Shutdown"

Current control mode Vzlu Active Deceleration PDS Status after Stop
0 Coast to Stop of the
pp, csp, csv, pv pattern servo-side
1 6084h
0 Coast to Stop of the
hm pattern servo-side Ready to switch on
1 609Ah
0 Coast to Stop of the
servo-side
cst, tq pattern | 6087h

(2) When receiving the PDS command "Disable voltage"

Val
Current control mode " Active Deceleration PDS Status after Stop
e
0 Coast to Stop of the
pp, csp, csv, pv pattern servo-side Switch on disabled
1 6084h
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0 Coast to Stop of the
hm pattern servo-side
1 609Ah
0 Coast to Stop of the
cst, tq pattern servo-side
1 6087h

An example of the deceleration and stop action triggered by the shutdown command:

A: If the PDS command "Shutdown" is received, the system will begin decelerating and stopping.
The PDS status during deceleration remains Operation enabled.

B: The motor stops when the detected actual speed falls below 10 rpm.

After stopping, the PDS status is Ready to switch on.

Servo OFF shutdown method selection (605Ch)

Sub . Data L Applicable
Index | . Name Unit | Scope Accessibility| Pdo
index type Mode
605Ch| O00h |Servo-off shutdown - | 0~1 116 ™w RxPDO ALL
method

Value information for 605Ch:

Current control mode | Value Active Deceleration PDS Status after Stop
0 Coast to Stop of the
pp, csp, Csv, pv pattern servo-side
1 6084h
0 Coast to Stop of the
hm pattern servo-side Switched on
1 609Ah
0 Coast to Stop of the
cst, tq pattern servo-side
1 6087h

An example of slowing down and stopping the movement using theDisable operation command.

A: If the PDS command "Disable operation" is received, the system will begin decelerating and stopping.
The PDS status during deceleration remains Operation enabled.

B: The motor stops when the detected actual speed is below 10 r/min.

After stopping, the PDS status bit is switched to On.

Select shutdown pause method (605Dh)

Sub . Data o Applicable
Index | . Name Unit | Scope Accessibility | Pdo
index type mode
Select a pause shutdown | - 1~3 116 ™w NO ALL
605Dh| 00h
method

Value information for 605Dh:

Current control mode | Value Active Deceleration PDS Status after Stop

1 6084h
2 6085h

pp, csp, €sv, pv pattern Operation enabled
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3 6072h, 60C6h

609Ah

2 6085h

hm pattern

3 6072h, 60C6h

1. 2 6087h

cst, tq pattern

3 Torque set to 0

An example of the stop function slowing down and stopping movements

A: When 6040h:bit8 (Controlword: stop) changes from 0 to 1, deceleration begins and stops. During

deceleration, the PDS status remains Operation enabled.

B: The motor stops when the detected actual speed is below 10 r/min. After stopping, the PDS status

remains Operation enabled.

Alarm shutdown method selection (605Eh)

shutdown method

Sub . Data o Applicable
Index | . Name Unit | Scope Accessibility | Pdo
index type mode
Fault reaction option code
605Eh| 00h Selection of Alarm - | 0~2 116 ™w NO ALL

Value information for 605Eh:

(1) When an EtherCAT communication correlation anomaly alarm occurs (E-800—E-899):

Current control mode | Value Active Deceleration PDS Status after Stop
0 Coast to Stop of the
servo-side
PP, Csp, csv, pv pattern 60344
2 6085h
0 Coast to Stop of the
servo-side
hm pattern Fault
609Ah
2 6085h
0 Coast to Stop of the
servo-side
cst, tq pattern
1, 2 6087h

(2) When an unrelated EtherCAT communication anomaly alarm occurs (excluding E-800 to E-899):

Current control mode | Value Active Deceleration

PDS Status after Stop

pp, ¢sp, csv, pv Coast to Stop of the

0. 2. 3 :
servo-side

hm, cst, tq

Fault
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Example of the deceleration and stop action triggered by an alarm

A: If an alarm occurs, deceleration begins and stops. During deceleration, the PDS status is Fault
Reaction Active.

B: The motor stops when the detected actual speed is below 10 r/min. The PDS status after stopping is
Fault.

Control mode setting (6060h)

The control mode is set via 6060h.

Sub Data . Applicable
Index | . Name Scope Accessibility| Pdo
index type mode
Mode of operation
6060h| 00h Control Mode -128~127 I8 ™w RxPDO All
Setting
Bit information for 6060h:
Bit Definition Abbreviation | Corresponding
0 No mode changed/No No control mode change / No
mode assigned control mode assigned
1 Profile position mode Corner Position Control Mode pp YES
3 Profile velocity mode Profile Speed Control Mode pv YES
4 Torque profile mode Profile Torque Control Mode tq YES
6 Homing mode Origin Reset Position Pattern hm YES
Cyclic synchronous Periodic Synchronization Position
8 . csp YES
position mode Control Mode
Cyclic synchronous Periodic Synchronization Speed
9 . cSsV YES
velocity mode Control Mode
10 Cyclic synchronous Periodic Synchronous Torque ost YES
torque mode Control Mode
11~127 - Keep - -

Since 6060h defaults to (No mode change/no mode assigned), the control mode value must be configured
after power-on. When both the setting value of 6060h and 6061h are set to 0, migrating the PDS status to

Operation enabled will trigger E-881 (control mode setting exception protection).

In the initial state (6060h), after transitioning from 0 to one of the supported control modes (pp, pv, tq, hm,
CSP, CSV, CST), resetting 6060h back to 0 will retain the previous control mode as "No mode changed,"

preventing any control mode switching from being executed.
Control mode display (6061h)

The confirmation of the control mode inside the servo driver is performed according to 6061h. After

setting 6060h, verify whether this target action can be executed by performing a detection.

Sub Data o Applicable
Index | . Name Scope Accessibility| Pdo
index type mode
Mode of operation
6061h| 00h display -128~127 18 ro TxPDO All
Control Mode Display
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The bit information for 6061h:

Bit Definition Abbreviation | Corresponding
=128~ |- Keep - -
-1
0 No mode changed/No|No control mode change / No - -
mode assigned control mode assigned
1 Profile position mode Corner Position Control Mode pp YES
3 Profile velocity mode Profile Speed Control Mode pv YES
4 Torque profile mode Profile Torque Control Mode tq YES
6 Homing mode Origin Reset Position Pattern hm YES
8 Cyclic synchronous | Periodic Synchronization Position csp YES
position mode Control Mode
9 Cyclic synchronous | Periodic Synchronization Speed csv YES
velocity mode Control Mode
10 |Cyclic synchronous | Periodic Synchronous Torque cst YES
torque mode Control Mode
11~127 |- Keep - -
Position Instruction (6062h)
Sub ) Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Position
demand value PP
Command |-2147483648~
6062h| 00h [PUU] ) 132 ro TxPDO CSp
. Unit 2147483647
Position HM
Instruction
Internal actual position feedback (6063h)
A Appli
Sub ) Data .c?e.s LR
Index | . Name Unit Scope sibilit | Pdo able
index Type
y Mode
Position actual
internal value instruct | -2147483648~
6063h 00h . 132 ro |TxPDO| ALL
Internal actual unit 2147483647
position feedback
Position Feedback (6064h)
Sub . Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Position
actual value | Command |-2147483648~
6064h| 00h .. ) 132 ro TxPDO ALL
position Unit 2147483647
feedback
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Excessive position deviation threshold (6065h)

Sub ) Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Following error
i C d 0~ PP
_window omman Us2|  rw  |RxPDO
Position deviation Unit 4294967295 CSP
6065h | 00h threshold
When the difference between position command 6062h and position feedback 6064h
exceeds 6065h, and the time reaches 6066h, bit 13 of 6041h is setto 1.

Too large position deviation timeout time (6066h)

Sub . Data o Applicable
Index | Name Unit | Scope Accessibility| Pdo
index Type Mode
Following error time out PP

Too large position deviation | 1ms | 0~65535 | U16 ™™ RxPDO

6066h| 00h timeout time CSP
When the difference between position command 6062h and position feedback 6064h
exceeds 6065h, and the time reaches 6066h, bit 13 of 6041h is set to 1.

Position reaches the threshold (6067h)

Appli
Sub . Data | Acces
Index | . Name Unit Scope o Pdo | cable
index Type |sibility
mode
Position windows Command
Position reaches the . 0~4294967295| U32 ™w RxPDO | PP
threshold Unit
6067h | 00h | Wwhen the difference between position command 6062h and position feedback 6064h
falls within the set range of 6067h, and when the time reaches 6068h, bit 10 of 6041h
issetto 1.

Position command arrival threshold time (6068h)

Appli
Sub ) Data |Access
Index | . Name Unit Scope o Pdo | cable
index Type | ibility
Mode
Position window
Time until position
Ims 0~65535 ul6 rw | RxPDO | PP
reaches the
6068h | 00h threshold
When the difference between position command 6062h and position feedback 6064h
falls within the set range of 6067h, and when the time reaches 6068h, bit 10 of 6041h
is set to 1.

Speed Instruction (606Bh)
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Appl
Acces icabl
Sub . Data | _ .
. Name Unit Scope sibilit | Pdo ®
Index | index Type
y Mod
e
Velocity Demand . .
Unit/Unit of | -2147483648~ PV
606Bh| 00h Value Speed instruction | 2147483647 132 RO |TxPDO SV
Instruction
Speed Feedback (606Ch)
Sub . Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index type mode
Actual velocity | Unit/Unit
-2147483648~
606Ch| 00h | wvalue; Speed of 132 o TxPDO| ALL
) ) 2147483647
feedback instruction
The speed reaches the threshold (606Dh)
A Appli
Sub , Data | oo PpHe
Index | . Name Unit Scope sibilit Pdo able
index Type
y Mode
Velocity window )
mstruct
Speed reaches the y 0~4294967295 | U32 rw | RxPDO | PV
uni
threshold
606Dh | 00h -
When the difference between the speed command 606Bh and the speed feedback
606Ch falls within the set range of 606Dh, and the time reaches 606Eh, the bit 10 of
6041his setto 1.

Time to reach the speed threshold (606Eh)

Applic
Sub . Data | Access
Index| . Name Unit Scope o Pdo able
index Type | ibility
Mode
Velocity window time
Time to reach the Ims 0~65535 uUl6 w |RxPDO| PV
speed threshold
606Eh | 00h .
When the difference between the speed command 606Bh and the speed feedback
606Ch falls within the set range of 606Dh, and the time reaches 606Eh, the bit 10 of
6041his set to 1.

Speed threshold (606Fh)

Index

Sub

index

Name

Unit

Scope

Data
Type

Accessibility

Applicable

Pdo
Mode

606Fh

Velocity
threshold

00h Speed Threshold

Command
Unit

0~4294967295

U32

™w

RxPDO

PV

When the value of speed feedback 606Ch exceeds the set value of 606Fh and reaches
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6070h, the threshold where bit12 is set to 0 at 6041h is triggered.
If the speed is below the set value of this parameter, bit 12 of 6041h becomes 1.

Speed threshold time (6070h)

Sub . Data L Applicable
Index | . Name Unit Scope Accessibility| Pdo
index Type Mode
Velocity threshold
time: Time for the
; Ims 0~65535 ule w RxPDO PV
velocity threshold to
6070h | 00h be reached
When the 606Ch exceeds the set value of 606Fh, determine the time when bit12 of 6041h
becomes 0.

Target torque (6071 h)

Sub . Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index type Mode
6071h| 00h | Larsettorque 4ol 396 3767|116 w  |RxPDO| TQ
Target Torque
Maximum torque (6072 h)
Sub . o Applicable
Index | . Name Unit Scope Data type | Accessibility| Pdo
index mode
6072h| oon | Maxtoraue o001l o 65535 | U6 rw  |[RxPDO| ALL
maximum torque
Maximum current (6073h)
Index | Sub Name Unit | Scope | Data type |Accessibility| Pdo |Applicable
6073h| 00h Max current 0.1% |0~65535| UI6 ro NO | ALL
maximum current
Torque command (6074h)
Sub Dat Applicabl
Index | . N Name Unit Scope o Accessibility| Pdo BIERES
index Type Mode
Torque demand
6074h| 00h value 0.1% |-32768~32767| 116 ro TxPDO| ALL
Torque Command
Motor rated torque (6076 h)
Sub ) Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Motor rated
torque ) 0-
6076h| 00h Motor rated Mn'm 4294967295 U32 RO TxPDO| ALL
torque
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Torque feedback (6077h)

Sub ) Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Actual torque
6077h| 00h | value — Torque 0.1% |-32768~32767| 116 o TxPDO| ALL
feedback
Current Feedback (6078h)
Sub ) Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Current actual
6078h| 00h value: Current 0.10% |-32768~32767| 116 RO TxPDO| ALL
feedback
Busbar voltage (6079h)
Sub Dat: Applicabl
Index | . N Name Unit Scope e Accessibility| Pdo BIERERS
index Type Mode
DC link circuit
607%h | 00h voltage mV | 0~4294967295 | U32 RO TxPDO| ALL
busbar voltage
Target position (607Ah)
Appli
Sub . Data | Accessi pplica
Index | . Name Unit Scope » Pdo ble
index Type | bility
Mode
Target position | Command | -2147483648~ PP
607Ah | 00h target location Unit 2147483647 132 ™ | RxPDO (}:I?\f[)
Range location restriction (607Bh)
Sub ) Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type mode
01h Minimum p'os1.t10n Command -2147483648~ 32 W RxPDO ALL
607Bh range restriction Unit 2147483647
Maximum position | Command |-2147483648~
02h range restriction Unit 2147483647 132 ™ RxPDO|  ALL
This parameter modification is ineffective.
Origin offset (607Ch)
A Appli
Sub | B |55 ppli
Index | . Name Unit Scope ssibil | Pdo cable
index Type | .
ity Mode
Home Offset Command | -2147483648~
607Ch | 00h Origin Offset Unit | 2147483647 | 2 | ™ |RxPDO| NO
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Soft limit (607Dh)
Acces Appli
Sub . Data ,C, . S
Index | . Name Unit Scope sibilit | Pdo cable
index type
y Mode
01h Mlmmu'm pos1t10n Command -2147483648~ 32 w | RxPDO | NO
607Dh limit Unit 2147483647
Maximum position |Command | -2147483648~
02h limit Unit | 2147483647 | 22 | ™ |RxPDOJTNO
Sub Applicable
Index | . Y Name Unit | Scope | Datatype | Accessibility | Pdo e
index mode
Polarity instruction
607Eh | 00h i - 0~255 U8 ™w NO ALL
polarity
Command polarity (607Eh)
Bit information for 607Eh:
Bit Name Value Annotate Annotate
0-4 Keep 0 - For retention, set to 0
5 Torque 0 No symbol reversal 0: No symbol inversion
polarity 1 The symbol is reversed 1: Symbols are reversed
6 Speed 0 No symbol reversal 0: No symbol inversion
polarity 1 The symbol is reversed 1: Symbols are reversed
7 Position 0 No symbol reversal 0: No symbol inversion
polarity 1 The symbol is reversed 1: Symbols are reversed

(D

The position, speed, and torque polarity must be identical—either all bits 7-5 are set to 0 or
all bits 7-5 are set to 1.

Maximum Profile speed (607Fh)

Sub ) Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type mode
Mj;gg’tﬁle Unit/Unit PP
Mo of  |0~4294967295| U32 rw RxPDO| PV
607Fh | 00h W instruction HM
Profile velocity
The speed limit value under pp, hm, and pv.
The maximum value is limited by the 6080h through internal processing.
Maximum motor speed (6080 h)
A Appli
Sub _ Data | ©or ppries
Index ) Name Unit Scope ssibil Pdo ble
index Type .
ity Mode
PV
Max motor speed TQ
6080h 00h Maximum motor | r/min | 0~4294967295 | U32 rw | RxPDO oSV
speed
CST
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motor is set.

Set the motor's maximum speed.

motor during internal processing.
For tq and CST, the speed is limited by the set value of this object.

When controlling power supply activation, the maximum speed measured from the

The maximum value is determined by the maximum speed limit read from the

Profile run speed (6081h)

Acce
Sub Dat Applicab
Index | . " Name Unit Scope ata ssibili| Pdo pphca
index type le Mode
ty
) Unit/Unit
Profile velocity
6081h | 00h of 0~4294967295 | U32 | rw | RxPDO PP
Profile run speed | )
instruction
Outline acceleration (6083h)
Sub Dat Applicabl
Index | . " Name Unit Scope a Accessibility| Pdo PR
index Type Mode
Profile .
) Unit of
acceleration . ) PP
. instruction | 0~4294967295| U32 ™w RxPDO
Outline PV
6083h| 00h . /s?
acceleration
Set Profile Acceleration.
When set to 0, internal processing is treated as 1.
Profile deceleration rate (6084h)
Sub . Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Profile . PP
. Unit of PV
deceleration . .
instruction | 0~4294967295 | U32 ™w RxPDO| HM
Profile CSP
6084h| 00h . /s?
deceleration rate CSv
Set Profile Reduction Speed.
When set to 0, internal processing is treated as 1.
Quick parking deceleration (6085h)
A Appli
Sub . Data .c?e.s PPt
Index | . Name Unit Scope sibilit | Pdo cable
index type
y mode
PP
. . PV
Quickly stop and Unit of 0~429496729
6085h | 00h ) i U32 | rw |RxPDO | HM
reduce your speed. | instruction /s? 5
CSP
CSv
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Motor rated current (6075A)

Sub . Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Motor rated 15)51
current 0
6075h| 00h Motor rated ImA 4294967295 u32 RO TxPDO gé\i[)
current CcSV

Location Trajectory Planning Type (6086h)

Appli
Sub . Data | Access
Index | . Name Unit Scope o Pdo cable
index type | ibility
mode
Motion profile type
6086h | 00h Position Trajectory - -32768~32767| 116 rw | RxPDO | HM
Planning Type

Parameter 0: Step type; Parameter 1: Slope type.

This parameter applies only to the HM mode. In PP and PV modes, it specifies the slope type used
internally for trajectory planning.

In CSP and CSV modes, this parameter is not required as trajectory planning is completed entirely at the

master station.

Torque slope (6087h)
Appli
Sub . Data | Access PP
Index | . Name Unit Scope o Pdo | cable
index Type | ibility
mode
0~429496729 T
Torque slope 0.1% U2 | w |ReppO| 2
Torque Slope 5 CST
6087h | 00h -
,Set the parameter value to provide the torque command.
,In CST mode, this applies only during deceleration and stop times.
Torque planning type (6088h)
Appli
Sub . Data | Access PP
Index | . Name Unit Scope o Pdo cable
index type | ibility
mode
Torque profile type
6088h | 00h Torque Planning - 0~65535 116 rw | RxPDO | TQ
Type

This parameter: 0: Step type; 1: Slope type.

In TQ mode, the torque planning directly uses the ramp type; modifying this parameter has no effect.

Electronic gear ratio (6091h)

Appli
Sub ) Data |Access

Index | . Name Unit Scope Pdo | cable
index Type | ibility

Mode
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Appli
Sub . Data |Access
Index | . Name Unit Scope o Pdo | cable
index Type | ibility
Mode
Motor revolutions Transfer
01h . 1~4294967295 | U32 ™w NO | ALL
Motor rotation speed | (motor)
6091h Shaft revolutions
02h Set axis rotation Axis 1~4294967295 U32 ™w NO | ALL
count

This object defines the motor speed and the shaft speed after gearbox output.
Gear ratio = 6091h-01h/ 6091h-02h

Encoder frequency division ratio (6092h)

Appli
Sub ) Data |Access
Index | . Name Unit Scope o Pdo | cable
index Type | ibility
mode
Command
Feed ] 1~4294967295 | U32 ™wW NO | ALL
0lh Unit
6092h Set the feed rate.
1o | Shaft revolutions Axis | 1~4294967295 | U32 | w | NO | ALL
Set the axis rotation number.
This object represents the angular displacement per full rotation of the shaft after gearbox output.
Feed constant =6092h-01h/ 6092h-02h
Original method (6098h)
Sub Applicable
Index ) Y Name Scope Data type | Accessibility Pdo e
index mode
Homing method
6098h |  00h Returnto 1 1hq 1o7 18 rw RxPDO |  All
Original
Method
Value information for 6098h:
Value Definition
-2 | Find the reverse limit
-1 | Find the positive limit
0 | No original restoration method specified
The reverse zero return mechanism uses the reverse limit switch as the deceleration point and the
1 |motor's Z signal as the origin. The system must first detect the falling edge of the reverse limit
signal before reaching the Z signal.
The forward return to zero is triggered by the forward limit switch, with the origin defined by the
2 |motor's Z signal. The system must first detect the falling edge of the forward limit signal before
proceeding.
The process returns to zero in the forward direction, with the deceleration point being the origin
3 |switch and the origin serving as the motor's Z signal. Before encountering the Z signal, one must
first detect the falling edge on the same side of the origin switch.
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Value

Definition

The process returns to zero in the forward direction, with the deceleration point being the origin

4 |switch and the origin serving as the motor's Z signal. Before encountering the Z signal, the
system must first detect the rising edge on the same side of the origin switch.
The reverse zero return process uses the origin switch as the deceleration point, with the origin
5 |defined by the motor's Z signal. Before detecting the Z signal, the system must first identify the
falling edge on the same side of the origin switch.
The reverse zero return process uses the origin switch as the deceleration point, with the origin
6 |defined by the motor's Z signal. Before detecting the Z signal, the system must first identify the
rising edge on the same side of the origin switch.
The process returns to zero in the forward direction, with the deceleration point being the origin
7 |switch and the origin serving as the motor's Z signal. Before encountering the Z signal, one must
first detect the falling edge on the same side of the origin switch.
The process returns to zero in the forward direction, with the deceleration point being the origin
8 |switch and the origin serving as the motor's Z signal. Before encountering the Z signal, the
system must first detect the rising edge on the same side of the origin switch.
The process returns to zero in the forward direction, with the deceleration point being the origin
9 |switch and the origin serving as the motor's Z signal. Before encountering the Z signal, one must
first detect the rising edge on the opposite side of the origin switch.
The process returns to zero in the forward direction, with the deceleration point being the origin
10 |switch and the origin serving as the motor's Z signal. Before encountering the Z signal, one must
first detect the falling edge on the opposite side of the origin switch.
The reverse zero return process uses the origin switch as the deceleration point, with the origin
11 |defined by the motor's Z signal. Before detecting the Z signal, the system must first identify the
falling edge on the same side of the origin switch.
The reverse zero return process uses the origin switch as the deceleration point, with the origin
12 |defined by the motor's Z signal. Before detecting the Z signal, the system must first identify the
rising edge on the same side of the origin switch.
The reverse zero return process uses the origin switch as the deceleration point. The origin is
13 defined by the Z signal from the motor on the opposite side of the origin switch. Before detecting
the Z signal, the system must first identify the rising edge on the opposite side of the origin
switch.
The reverse zero return process uses the origin switch as the deceleration point. The origin is
14 |defined by the Z signal from the motor on the opposite side of the origin switch. Before detecting
the Z signal, one must first identify the falling edge on the opposite side of the origin switch.
15 |insignificance
16 |insignificance
17 |Return to the original action as in step 1, but use the reverse limit position as the origin.
18 |Perform the original action as in step 2, but use the positive limit position as the origin.
19 |Return to the original action as in step 3, but use the origin switch as the origin point.
20 |Perform the same original action as step 4, but use the origin switch as the origin point.
21 |Perform the same original action as step 5, but use the origin switch as the origin point.
22 |Return to the original action as in step 6, but use the origin switch as the origin point.
23 |Return to the original action as in step 7, but use the origin switch as the origin point.
24 | Perform the same original action as step 8, but use the origin switch as the origin point.
25 |Return to the original action as in step 9, but use the origin switch as the origin point.
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Value Definition
26 | The return-to-origin action is the same as action 10, but the origin is the origin switch.
27 |Return to the original action as in step 11, but use the origin switch as the origin point.
28 | The return-to-origin action is the same as 12, but the origin is at the origin switch.
29 |Return to the original action as in step 13, but use the origin switch as the origin point.
30 |Return to the original action as in step 14, but use the origin switch as the origin point.
31 |insignificance
32 |insignificance
33 |Reverse return to the origin, with the origin at the Z-axis signal of the motor.
34 |Return to the original position, with the origin at the Z-axis signal of the motor.
35 |Use the current location as the origin
37 | Use the current location as the origin.

Return to original speed (6099h)

Acce Appli
Sub . Data| .
Index | . Name Unit Scope ssibi | Pdo | cable
index type | .
lity Mode
Speed during search Unit/Unit
01h Search for the deceleration of 0~4294967295 | U32 | rw | NO | HM
point signal speed instruction
6099 Speed during search for zero | Unit/Unit
Search for the origin signal of 0~4294967295 | U32 | rw | NO | HM
02h speed instruction

If the edge of the Switch signal serves as the origin detection position, set the value as

small as possible to minimize detection errors.

(D

The speeds of 6099-01h and 6099-02h are limited by the minimum value between 6080h
and 607Fh.

Return to original acceleration (609 Ah)

Acces Appli
Sub ) Data | .
Index | . Name Unit Scope sibilit| Pdo | cable
index Type
y Mode
Homing acceleration Unit of
Return to original instruction | 0~4294967295| U32 | rw |RxPDO| HM
acceleration /s?
609Ah| 00h - -
-Set the acceleration and deceleration values for HM mode.
“When the process reaches its final stop in the original sequence (upon detecting the
origin position), the set value of this object is not required, and the servo lock stops.

Position Feedforward (60BOh)

Index

Acce Appli
iﬁggx N Unit Scope ? at‘; Sl | 155 | eabite
P ity Mode
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Acce Appli
Index ir?él:x Name Unit Scope ? atz; ssibil | Pdo | cable
M ity Mode
Position offset Command |-2147483648~
. . 132 rw | RxPDO | ALL
Position Feedforward Unit 2147483647
60BOh | 00h |This parameter is used for position loop control. Since the underlying servo algorithm

modifying it will not affect the performance.

does not support feedforward control, this parameter is not currently required;

Speed Feedforward (60B1h)

Sub . Data o Applicable
Index index Name Unit Scope i Accessibility| Pdo Mode
Velocity offset | Unit/Unit 2147483648~
Speed of 132 w RxPDO| ALL
i i 2147483647
Feedforward instruction

60B1h| 00h - - . . .

This parameter is used for speed loop control of the drive. Since the underlying servo

algorithm does not support feedforward control, this parameter is temporarily unused,;

modifying it will not affect the performance.

Torque feedforward (60B2h)

Appl
Acce icabl
Index ir?clllsx Name Unit Data area "]F) atz; ssibili| Pdo e
yp ty Mod
e
-2147483648~
Torque offset 0.1% 132 | rw |RxPDO | ALL
Torque feedforward 2147483647
60B2h | 00h | This parameter is used for the drive current loop control. Since the underlying servo
algorithm does not support feedforward control, this parameter is not used for now;
modifying it will not affect the performance.
Probe Function (60B8h)
Sub Dat Applicabl
Index |, Y Name Unit Scope o Accessibility| Pdo BIEREES
index type Mode
Touch probe
60B8h| 00h |function - 0~65535 | U16 w RxPDO| ALL
Probe Function
The bit information of 60B8h:
Bit | Value Annotate
0 Probe 1 is disabled
0 Probe 1 enabled
1 Probe 1 enabled
! 0 Single Trigger Probe 1 Trigger Mode
1 Continuous Trigger Selection
5 0 External input signal Probe 1 Trigger Method
1 Z positive sign (not supported) Selection
3 - - -
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Bit | Value Annotate
4 0 The rising edge is not latched Probe 1 rising edge
1 rising edge latch selection
i 0 Downfall edge without latch Probe 1 falling edge
1 Downfall latch selection
6-7 - - -
g 0 Probe 2 is not enabled Probe 2 enabled
1 Probe 2 enabled
9 0 Single Trigger Probe 2 Trigger Mode
1 Continuous Trigger Selection
10 0 External input signal Probe 2 Trigger Method
1 Z positive sign (not supported) Selection
11 - - -
1 0 The rising edge is not latched Probe 2 rising edge
1 rising edge latch selection
03 0 Downfall edge without latch Probe 2 falling edge
1 Downfall latch selection
14-15 - - -

(D

® The Z-phase trigger mode is not supported currently; only external signals can serve

as the trigger source.

® Do not set both rising and falling edges under the same probe.

Probe status (60B9h)
Sub . Accessibi Applicabl
Index | . Name Unit Scope | Data type . Pdo
index lity e mode
60Boh | oon | Touchprobestatus | cos3s | 6 ro |TxPDO| ALL
Probe Status
The bit information of 60B9h:
Bit | Value Annotate
0 Probe 1 not executed
0 - - Probe 1 Status
1 Probe 1 is running
’ 0 The rising edge of Probe 1 has not completed latching. Probe 1 rising edge latch
1 The rising edge latch of Probe 1 has been completed. state
5 0 The rising edge of Probe 1 is not locked. Probe 1 rising edge latch
1 The rising edge latch of Probe 1 has been completed. state
3-7 - - -
0 Probe 2 was not executed )
8 - - Probe 2 Execution Status
1 Probe 2 is running
9 0 The rising edge of Probe 2 has not completed latching. Probe 2 rising edge latch
1 The rising edge latch of Probe 2 is complete state
10 0 The rising edge of Probe 2 is not locked. Probe 2 rising edge latch
1 The rising edge latch of Probe 2 is complete state
11-15 - - -
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The position value locked by the rising edge of Probe 1 (60BAh)

Sub ) Data o Applicable
Index | Name Unit Scope Accessibility | Pdo
index Type Mode
Probe pos1 pos value:
iti instruct | -2147483648~
60BAh| 00n | 1heposition value jinstruc 132 ro  |TxPDO| ALL
where Probe 1's unit | 2147483647
rising edge is locked.
The position value locked by the falling edge of Probe 1 (60BBh)
Sub Dat Applicabl
Index | . Y Name Unit Scope a Accessibility| Pdo LR
index Type Mode
Touch probe posl neg
value .
. instruct |-2147483648~
60BBh| 00h The position value . 132 ro TxPDO ALL
) unit | 2147483647
locked by the falling
edge of Probe 1
The position value locked by the rising edge of Probe 2 (60BCh)
Sub Dat Applicabl
Index |, N Name Unit Scope o Accessibility| Pdo PRI
index Type Mode
Touch probe pos2 pos
value .
. instruct |-2147483648~
60BCh| 00h The position value . 132 o TxPDO ALL
. unit | 2147483647
locked by the rising
edge of Probe 2
The position value locked by the falling edge of Probe 2 (60BDh)
Sub Dat: Applicabl
Index | . N Name Unit Scope e Accessibility| Pdo BIEREES
index Type Mode
Touch probe pos2 neg
value .
. instruct | -2147483648~
60BDh| 00h | The position value ) 132 10 TxPDO ALL
unit | 2147483647
where Probe 2
descends and locks
Maximum acceleration (60°C, 5 hours)
Sub Dat Applicabl
Index | . N Name Unit Scope a Accessibility| Pdo BIERES
index Type Mode
Max .
. Unit of PP
acceleration ) ]
. instruction |0~4294967295 | U32 ™w RxPDO PV
maximal
60C5h| 00h ) /s? HM
acceleration

Set the maximum acceleration.

When set to 0, internal processing is treated as 1.
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Minimum acceleration (60°C, 6 hours)

Sub . Data o Applicable
Index | . Name Unit Scope Accessibility | Pdo
index Type Mode
Min deceleration | Unit of PP
maximum instruction | 0~4294967295 | U32 ™w RxPDO PV
60C6h| 00h |  deceleration /s? HM
Set the maximum deceleration.
When set to 0, internal processing is treated as 1.
Positive torque limit (60EOh)
Sub . Data o Applicable
Index |. Name Unit Scope Accessibility| Pdo
index Type Mode
Positive torque
limited
60EOh | 00h o 0.1% 0~65535 | Ul6 ™w RxPDO| ALL
Positive torque
limit
Reverse torque limit (60E1h)
Sub Data Applicable
Index |. " Name Unit Scope Accessibility| Pdo e
index Type Mode
60E1h| oon |Negtive torque limited | 1o | cs535 | 16 rw  |RxPDO| ALL
Reverse Torque Limit
Position deviation (60F4h)
Sub . Data e Applicable
Index lindex Name Unit Data area Type Accessibility| Pdo Mode
Following error actual PP
Command|-2147483648
60F4h| 00h value . 132 RO TxPDO| CSP
. . Unit  [~2147483647
position deviation HM
Internal instruction speed (60 FAh)
Index .Sub Name Unit Data area Data Accessibility| Pdo OB
index Type Mode
Control effort Unit/Unit
60FAh OOh Intemal instruction speed Of ~2147483648~ 132 RO TxPDO ALL
. . .| 2147483647
(position output) ~ |Instruction
Internal instruction location (60FCh)
Index .Sub Name Unit Data area Data Accessibility| Pdo B
index Type Mode
Position demand value PP
60FCh| 00h Internal instruction Command -2147483648~ 132 RO TxPDO| CSP
. Unit | 2147483647
location HM
Digital input (60FDh)
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Acce Applica
Index ir?lllsx Name Unit Data area ,]1? atz ssibil| Pdo ble
yp ity Mode
60FDh| oon | Digital “illf;;i: Digital - | 04294967295 | U32| ro | TxPDO | ALL
The bit information of 60FDh:
Bit Name Value Annotate
negative limit switch 0 No reverse overtravel switch signal detected
0 Reverse Overtravel ) Reverse overtravel switch signal detected
Switch
positive limit switch 0 No positive overshoot switch signal was detected.
1 Positive overtravel ! Positive overshoot switch signal detected
switch
5 home switch 0 No origin switch signal detected
Origin Switch 1 The origin switch signal has been detected.
0 No input signal for Probe 1 was detected.
3 EXT1 Probe 1 - -
1 The input signal of Probe 1 has been detected.
0 No input signal for Probe 2 was detected.
4 EXT1 Probe 2 . .
1 The input signal of Probe 2 has been detected.
5 Z Positive Signal 0 No Z-phase output signal detected
Output 1 Z-phase output signal detected
6-15 Reserve Reservation - -
0 No remote SI1 input signal detected
16 Remote SI Input 1 - -
1 Remote SI1 input signal detected
0 No remote SI2 input signal detected
17 Remote SI Input 2 - -
1 Remote SI2 input signal detected
0 No remote SI3 input signal detected
18 Remote SI Input 3 5 5
1 Remote SI3 input signal detected
19-31 REServed - -
Digital output (60FEh)
Sub . Data e Applicable
Index lindex Name Unit Data area T Accessibility| Pdo Mode
i Digital outputs Digital i i i i i i
outputs
Physical outputs
60FEhl 011 | Output of the external output - - - - - -
signal
The Bit Mask sets the output
02h | operation host function for - - - - - -
external output signals.
The bit information for 60FEh:
Index| Bit Name Value Annotate
0-15 REServed - -
01h 0  [No remote SO1 output signal detected
16 | Remote SOI output status -
1 Remote SO1 output signal detected
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Index| Bit Name Value Annotate
0  |Noremote SO2 output signal detected
17 | Remote SO2 output status -
1 Remote SO2 output signal detected
0  [No remote SO3 output signal detected
18 | Remote SO3 output status -
1 Remote SO3 output signal detected
0-15 REServed - -
0 Close remote SO1 output
16 | Enable remote SO1 output
1 Enable remote SO1 output
02h 0 Close remote SO2 output
17 | Enable remote SO2 output
1 Enable remote SO2 output
0 Close remote SO3 output
18 | Enable remote SO3 output
1 Enable remote SO3 output
Target speed (60 FFh)
Index _Sub Name Unit Data area Data Accessibility] Pdo Gt
index Type Mode
Target veloci Unit/Unit
60FFh| 00h gety vy of  |-4294967296~4294967295|U32 RW RxPDO| PV
Target speed |. .
instruction
Supported drive modes (6502h)
This servo driver can identify the supported control modes based on the 6502h specification.
A Appli
Sub ) Data ‘cc‘e =
Index | . Name Unit Scope ssibil Pdo cable
index Type | .
ity Mode
Supported drive modes -2147483648
6502h | 00h ) - 132 | ro | TxPDO | ALL
Supported drive modes ~2147483647
The bit information for 6502h:
Abbr | Corre
Bit Definition eviati | spon
on ding
0 Profile position mode Corner Position Control Mode PP YES
2 Profile velocity mode Profile Speed Control Mode pv YES
3 Torque profile mode Profile Torque Control Mode tq YES
5 Homing mode Origin Reset Position Pattern hm YES
7 Cyclic synchronous position mode | Periodic Synchronization Position csp YES
Control Mode
8 Cyclic synchronous velocity mode | Periodic Synchronization Speed csv | YES
Control Mode
9 Cyclic synchronous torque mode Periodic Synchronous Torque cst YES
Control Mode
10~31 | - Keep - -
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12.3 Terminology List

The
abbreviated o
Full name Description
form of a
name
EtherCAT Ethernet for Control Automation Utilize the communication functionality of
er
Technology Ethernet for automation control technology
CAN Application Protocol Based on
COE CANopen Over EtherCAT
EtherCAT
FMMU Fieldbus Memory Management Unit Fieldbus Memory Management Unit
SM Sync Manager Sync Manager
pp Profile position Corner Position Control Mode
pv Profile velocity Profile Speed Control Mode
tq Torque profile Profile Torque Control Mode
csp Cyclic synchronous position mode Cyclic Position Control Mode
hm Homing mode Origin reset position control mode
csv Cyclic synchronous velocity mode Cyclic speed control mode
cst Cyclic synchronous torque mode Cyclic torque control mode
DC Distributed Clock Distributed Clock
. . Service data object for transmitting
SDO Service Data Object .. L
non-periodic communication data
. Process data object used to transmit
PDO Process Data Object o T
periodic communication data
PDO from the slave station to the master
TxPDO - )
station
PDO transmitted from the master station to
RxPDO | - .
the slave station
ESM EtherCAT State Machine EtherCAT State Machine
ESC EtherCAT Salve Controller Station Controller
Physical layer device that converts data A physical layer device that converts data
PHY from the Ethernet controller to electric or | from an Ethernet controller into electrical or
optical signals. optical signals.
Process Data Interface or Physical Device
PDI Process Data Interface
Interface
Programmable read-only memory, a
EEPROM Electrically Erasable Programmable Read | non-volatile memory used to store ESC
Only Memory configurations and device descriptions.
Connected to the ESI interface.
EtherCAT Slave Information, stored in ) o .
ST The etherCAT level information is stored in
ESI EEPROM (formerly known as SII) the ESI EEPROM (formerly known as SII).

In TQ mode, the torque planning directly uses the ramp type; modifying this parameter has no effect.
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13

Police Alarm Analysis

13.1 EtherCAT Communication Association Abnormal Alert

Alarm
code

Cause of error

Solution

The incorrect
ESM

Accept conversion requests from states that
cannot be transformed from the current state:
Init—Safeop

Init—OP

PreOP—OP

Error occurred: The ESM status remains in its

1. Confirm the state transition

requirements of the upper-level

for exception

protection

8: Request Operational State

Error occurred: The ESM status remains in its
current state (Init, PreOP, or SafeOP) during
these states, and transitions to SafeOP during
the OP phase.

ESC register AL Status Code: 0012h

requirement | current state (Init, PreOP, or SafeOP) during device.
E-800 requires these states, and transitions to SafeOP during | - (1) When using the EC bus
mode, set P0-00 to 1; 2 Check
exception the OP phase. @ '
handling. ESC register AL Status Code: 0011h whether the master station’s
After switching the EC bus mode to normal | PDO configuration is correct.
mode, if the FEtherCAT master station
continues to be used for connection, it can only
request the PREOP status; otherwise, an E-800
error will occur.
Accept state transition requirements except for
the following:
1. Request Init State
2: Request Pre-Operational State
undefined 3: Request Bootstrap State Confirm the status transition
ESM requirements of the upper-level
E-801 |requirement |4: Reauest Safe-operational State device.

The alarm can be cleared using
the servo panel FO-00=1.

E-802

The guidance
state requires

exception

Accept the following state transition

requirements:

Confirm the status transition
requirements of the upper-level

device.
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Al
anm Cause of error Solution
code
protection )
3: Request Bootstrap State The alarm can be cleared using
the servo panel FO-00=1.
Error occurred: ESM status: Init
ESC register AL Status Code: 0013h
o ) Confirm the DC settings and
One second after synchronization processing, ) i
PLL o .. |verify that propagation delay
the phase combination between communication i d deviat
; compensation and deviation
E-803 incomplete | and servo (PLL locking) remains incomplete. P , v
exception compensation are correct.
) ESM status after error: PreOP
protection ) Set the servo panel FO-00 to 1 to
ESC register AL Status Code: 002Dh
clear the alarm.
1. Verify whether the
transmission time of the PDO
from the upper device is fixed
(i.e., uninterrupted);
2. Confirm that the PDO
watchdog's detection delay
value is excessively large;
3. Check for any issues with the
. o EtherCAT communication cable
During POCO communication (SafeOP or OP o ] .
i ) wiring and excessive noise on
state), the bit 10 of time 0220 (AL Event o
) ] ) the cable. Replace it with a
Request) is not set to ON via the ESC register ) .
PDO . high-quality network cable.
addresses 0400 (Watchdog Divider) and 0420
watchdog ) 4. Reconnect the
E-804 . (Watchdog Time Process Data). ..
exception communication cables; leave the
protection Error occurred: ESM status: Safe OP network cables suspended and
. separate them from the power
ESC register AL Status Code: 001Bh y
ines.
PDO communication connection lost ) . )
5. Discontinue operation of
welding machines and other
interference-producing
equipment to eliminate
interference issues;
6. Cross-test to identify the fault
point;
The alarm can be cleared using
the servo panel FO-00=1.
The ESM state occurs when, under SafeOP or | Confirm the DC settings and
OP conditions, the phase (PLL lock) of verify that propagation delay
PLL communication and servo signals is out of compensation and deviation
E-806 | Abnormal sync. compensation are correct.
Protection

ESM status after error: SafeOP

ESC register AL Status Code: 0032h

The alarm can be cleared using
the servo panel setting F0-00=1,
or the system can be reset by
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Alarm Cause of error Solution

code
disconnecting the control power
supply.
Confirm the DC settings and
verify that propagation delay

After the synchronous processing is completed, | compensation and deviation
Simultaneous | qetermine whether the SYNCO or IRQ compensation are correct.

E-807 Signal interrupt handling exceeds the preset threshold. ,
Anomaly The alarm can be cleared using
Protection ESM status after error: SafeOP the servo panel setting F0-00=1,

ESC register AL Status Code: 002Ch or the system can be reset by
disconnecting the control power
supply.

Set an unsupported synchronization cycle:

Sync period | The synchronization period setting value is Set the synchronization period

E£.810 setting outside the range of correctly
exception 250,500,1000,2000,4000,8000, or 10000 ps. The alarm can be cleared via the
protection After an error occurs, the ESM status is PreOP. | (ov panel FO-00=1.

ESC register AL Status Code: 0035h

Error in the SMO0/1 setting value for the email:

The email sending and receiving areas overlap

with SM2/3, and the addresses of these areas

are odd numbers.

The starting email address is outside the range

of SyncManager0: 1000h—10FFh and

SyncManager1: 1200h—12FFh.

Incorrect setting of SyncManager0/1 length Set SyncManager correctly

Set email (ESC registers: 0802h,0803h/080Ah, 080Bh): according to the ESI file

E-811 notification | SyncManager0Q: outside the range of 32 to 256 description
for exception |bytes
protection SyncManagerl: outside the range of 40 to 256 | [he alarm can be cleared via the

bytes servo panel FO-00=1.

When the Control Register (ESC register:

0804h/080Ch) of SyncManager0/1 is

improperly configured:

Set all bits except 100110b to 0804h: bit5-0

Set all bits except 100110b to 080Ch: bit5-0

Error occurred: ESM status: Init

ESC register AL Status Code: 0016h

Invalid PDO watchdog configuration.

PDO The PDO watchdog is triggered Set the watchdog timeout value
watchdog h - - correctly

E-814 |setting for (SyncManager: bit 6 of register 0804h is set to

abnormal

protection

1). The configured timeout values for the PDO
watchdog (registers 0400h and 0402h) do not

meet the requirement of "communication cycle

The alarm can be cleared via the

servo panel FO-00=1.
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Al
co?lzm Cause of error Solution
X 2".
ESM status after error: PreOP
ESC register AL Status Code: 001Fh
An error in the DC configuration.
The bit 2-0 of the ESC register 0981h
DC setting (Activation) is set to a value other than the Confirm the DC settings
following.
E-815 | for abnormal The alarm can be cleared via the
protection bit2-0=000b; bit2-0=011b servo panel FO-00=1.
ESM status after error: PreOP
ESC register AL Status Code: 0030h
An unsupported SM time mode is set; the
1C32/1C33-01 chip sets values other than Confirm that the settings for
SM Event 00.01. or 02. 1C32h-01h and 1C33h-01h are
Pattern The bit 2-0 of ESC register 0981 is set to 000b, |1dentical and their values
E-816 |Setting and only the SM2 values 1C32h-01h and correspond to any of 00h,01h, or
Abnormal | 1C33h-01h are enabled. 02h.
Protection ESM status after error: PreOP The alarm can be cleared via the
servo panel FO-00=1.
ESC register AL Status Code: 0028h
SM2/3 is set to an incorrect value
The physical address configuration for SM2/3
is incorrect (ESC register: 0810h/0818h): the
transmit/receive area overlaps with SM2/3, the
starting address is odd, and the end address
SvneM falls outside the valid range. Set SyncManager2/3 correctly
ncManager .
2/y3 t'g SM2/3 length settings (ESC register: according to the ESI file
exception _
E-817 PUOT | 08121/081A) differ from those of RxPDO and | description
protection
setup TxPDO. The alarm can be cleared via the
The control registers (ESC registers: servo panel FO-00=1.
0814h/081Ch) of SM2/3 are improperly set.
Set all bits except 100110b to bit5-0
ESM status after error: PreOP
ESC register AL Status Code: 001Dh/001Eh
Ensure the data size set for the
TxPDO The data size mapped by TxPDO exceeds 32 | Typp0O mapping is within 32
£.850 allocation bytes. bytes.
exception ESM status after error: PreOP
protection | ESC register AL Status Code: 0024h The alarm can be cleared via the
servo panel FO-00=1.
RxPDO The data size mapped by RXPDO exceeds 32 | prgyre the data size setting for
E-851 |allocation | PYtes the RxPDO mapping is within
exception ESM status after error: PreOP 32 bytes
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Alarm Cause of error Solution
code
protection ) .
ESC register AL Status Code: 0025h The alarm can be cleared via the
servo panel FO-00=1.
When the set value of 6060h is 0 and the set
value of 6061h is 0, the PDS status is
Abnormal

E-881

protection for

control mode

converted to "Operation enabled".
The control mode corresponding to 6060h is

not set.

Confirm the set value for 6060h

The alarm can be cleared via the

servo panel FO-00=1.

setting .
Error occurred: ESM status remains unchanged
ESC register AL Status Code: 0000h
During the When the PDS status is "Operation enabled" or Confirm the status transition
"Quick stop active", a command to convert . 6 h level
operation, from another ESM status is received requirements ffom the upper-ieve
_ . ) device
E-882 |ESM r.equlres ESM status after error: Based on the status
excep tllon transition requirements from the host computer | The alarm can be cleared via the
protection. -00=
ESC register AL Status Code: 0000h servo panel F0-00=1.
When the input signals EXT1/EXT2 are not
assigned, select the external triggering scenario
via the Touch Probe function.
Before calculating the electronic gear ratio,
when the signless value of either the
denominator or numerator exceeds 31 bits; Check whether the functional
The calculation process for electronic gear terminal assignments for the
Abnormalt ratios when the denominator or numerator has probe (P5-62/P5-63) are correct;
movemen : : o
E-883 a non-signature value exceeding 64 bits; Check whether the electronic

detection and

For the final calculation result of electronic

gear ratio setting is correct;

protection | year ratios, when either the denominator or The alarm can be cleared via the
numerator has a non-signature value exceeding | ervo panel FO-00=1.
32 bits, or when the ratio falls outside the range
of 8000 to 1/1000;
Error occurred: ESM status: stopped in the
current ESM status
ESC register AL Status Code: 0000h
The program
EEPROM of the update bus
cannot access | An abnormal bus EEPROM data load or
. . . . Contact the agent or the
E-899 |the bus hardware failure causing the bus-specific chip
) ] ) . manufacturer's after-sales
peripheral to malfunction will result in E-899. )
service.
correctly.
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13.2 EtherCAT Communication Unrelated Abnormal Alarm

13.2.1 Overview of Standard Alarm Parameters

History record: "\" indicates that historical alarms can be recorded; "o" indicates no recording.

vable column: "V" indicates an alarm that can be cleared; "o" indicates one that cannot be cleared.

Alarm Code Attribute
Does
clearing | Servo
an status
S Confirm Exolanati Hist Can'b alarm when
ajor xplanation isto an be
g Subd | Code . - require an
category record | deleted
apower | alarm
cycle to | occurs.
take
effect?
servo
1 EEEE1 o deny
run
servo
2 EEEE2 o o deny
Communication error between run
EEEE o
the panel and the CPU servo
3 EEEE3 o deny
run
servo
4 EEEE4 o deny
run
The firmware version does not servo
0 E-010 o o yes
match run
) servo
3 E-013 | FPGA loading error o o yes
run
) servo
5 E-015 | Program execution error o o yes
run
01
o o servo
6 E-016 | hard error deny
run
S servo
7 E-017 | Processor operation timed out o o yes
run
) servo
9 E-019 | System password incorrect o o yes
run
) servo
0 E-020 | Parameter loading error o o yes
run
servo
1 E-021 | Parameter range exceeded \ \ deny
02 run
) servo
2 E-022 | Parameter conflict o \ deny
run
3 E-023 | Incorrect sampling  channel o o yes Servo
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Alarm Code Attribute
Does
clearing | Servo
an status
) Confirm . . alarm when
Major Explanation History | Can be i
Subd | Code require an
category record | deleted
apower | alarm
cycle to | occurs.
take
effect?
configuration run
Servo
4 E-024 | Parameter lost \ \ deny
run
E-025 | Erasing FLASH error servo
5 \ \ deny
run
E-026 | Initialization FLASH error Servo
6 \ \ deny
run
) Servo
8 E-028 | EEPROM write error \ \ deny
run
) servo
9 E-029 | Frequent EEPROM write alarm v V deny
run
Servo
03 0 E-030 | Busbar voltage overvoltage \ \ deny -
0
Busbar voltage is too low. Servo
. V \ deny
(O Low grid voltage run
0 E-040 | Busbar voltage is too low.
. . Servo
@ Power failure of the drive o \ deny o
0
causes bus voltage undervoltage
04 Servo
1 E-041 | The drive has lost power. o \ deny
run
3 E-043 | Busbar voltage charging failed \ \ yes serf\;o
0
Three-phase voltage input with Servo
4 | E-044 phase vortage b N \ deny
one phase missing off
The module temperature is too Servo
0 | E060 | Hie femperatu N N deny
high. run
06 1 E-061 | Motor overheating alarm \ \ deny SETVO
run
i ) servo
3 E-063 | Thermistor wire break alarm v V deny
run
servo
0 E-080 | Excess speed alarm \ \ deny o
0
08 5 E-082 Encode'r zero position deviation J J deny Servo
protection 1 off
- servo
3 E-083 | Speed command exceeded limit \ \ deny o
0
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Alarm Code Attribute
Does
clearing | Servo
an status
. Confirm . . alarm when
Major Explanation History | Can be i
Subd | Code require an
category record | deleted
apower | alarm
cycle to | occurs.
take
effect?
Analog Tref calibration zero Servo
2 | E-092 & “ N N deny
09 exceedance run
3 £.093 Al’lfilOg .signal Vref zero' ' J J deny Servo
calibration exceeds the limit run
The positional deviation is too Servo
0 E-100 \ \ deny
10 large. run
Sudden mutation in the position Servo
1| E101 | anon P N N deny
command deviation run
A short circuit in the external SEervo
0 E-110 | UVW was detected during \ \ deny off
self-check.
U-phase current overcurrent servo
2 E-112 , v V deny
protection off
V-phase current overcurrent Servo
3 | Beniz | PRese o veret N N deny
11 protection off
U-phase short-circuit protection SEervo
5 | E-115 | P P N \ deny
(only 22-32 kW) off
V-phase short-circuit protection SEervo
6 | E-116 | © P N \ deny
(only 22-32 kW) off
Phase-to-phase short-circuit SEervo
7 E-117 . P . v v deny
protection (only for 22-32 kW) off
) Servo
13 0 E-150 | Power cable disconnected \ \ deny o
0
The drive is overloaded with SEervo
1 E-161 \ \ deny
16 thermal power. run
Servo
5 E-165 | Flow Prevention and Alarm \ \ deny
run
) } Servo
20 0 E-200 | Braking resistor overload v V deny
run
Absolute Servo encoder SEervo
0 E-220 o \ \ deny
communication error off
Too many CRC errors in encoder SEervo
1| E221 y= y \ deny
22 communication off
Absolute value servo encoder SEervo
2 E-222 \ \ deny
battery low-voltage alarm off
3 E-223 | Absolute value servo encoder \ \ deny Servo
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Alarm Code Attribute
Does
clearing | Servo
an status
) Confirm . . alarm when
Major Explanation History | Can be i
Subd | Code require an
category record | deleted
apower | alarm
cycle to | occurs.
take
effect?
itself has a data access alarm. off
TAMA optical fiber has been
Servo
6 E-226 | used for temperature alarm v v deny f
0
detection.
Error in the multi-turn signal
Servo
7 E-227 | data of the Shanghai Electric v v deny -
0
encoder
Absolute value servo encoder SEervo
8 E-228 \ \ deny
value overflow off
Encoder electrical angle Servo
9 E-229 O , \ \ deny
deviation protection off
Time-series error in encoder SEervo
0 E-240 . . v V deny
24 position data acquisition off
The encoder response data is Servo
1| E-241 P N N deny
corrupted. off
.. \ Servo
25 0 E-250 | Return to Origin Error Alarm \ deny f
0
Servo
0 E-260 | Excess travel alarm v V deny
run
Out-of-range signal connection SEervo
1 | E261 | ge sig N N deny
error run
. Servo
26 2 E-262 | Control stop timeout \ \ deny o
0
) ) ) Servo
4 E-264 | Excessive vibration \ \ deny
run
The motor is ibratin SEervo
5 E-265 . M & v v deny
excessively. run
Failed to access motor SEervo
0 E-280 \ \ deny
28 parameters off
An error occurred while writing Servo
1 E-281 v o deny
data to the encoder EEPROM. off
Servo
0 E-310 | The motor power is mismatched. v o yes -
0
31 Servo
1 E-311 | Motor code lost V o yes
off
1 E-312 | The motor parameters have been \ o yes Servo
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Alarm Code Attribute
Does
clearing | Servo
an status
. Confirm . . alarm when
Major Explanation History | Can be i
Subd | Code require an
category record | deleted
apower | alarm
cycle to | occurs.
take
effect?
corrupted during reading. off
The encoder software version is Servo
3 E-313 , \ o yes
mismatched off
The encoder software version is SEervo
4 E-314 v o yes
not supported off
Cannot read the motor Servo
5 E-315 \ o yes
parameters off
The motor code read differs from Servo
6 E-316 \ o yes
the set code. off
External terminal emergenc SEervo
32 0 | E-320 gy \ deny
alarm run
Servo
0 E-340 | STO states are out of sync \ \ deny tYf
0
STO buffer circuit abnormal Servo
34 2 E-342 \ \ deny
alarm off
L Servo
3 E-343 | EDM circuit error v V deny o
0

13.2.2 Analysis of Common Alarm Types

The DS5 alarm code format is E-XX0, where "XX" indicates the major category of the alarm, and "o"

specifies the exact sub-category within that major category.

Major o Confir
categ bd m Explanation Possible reason Solution
ory Code
1 EEEE D Significant (D Ensure stable power supply and
1 fluctuations in power | maintain consistent voltage levels; @
EEEE supply voltage; low After power interruption and restart, if
2 2 |Communication |voltage causes panel the alarm persists, contact the
EEEE| 3 EEEE |error between the |refresh failure. @ The |authorized dealer or manufacturer.
3 |panel and the panel program is (D Ensure stable power supply and
CPU corrupted. maintain consistent voltage levels; @)
EEEE @ Significant After power interruption and restart, if
4 4 fluctuations in power  |the alarm persists, contact the
supply voltage; low authorized dealer or manufacturer.
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Major S Confir
u
categ bd m Explanation Possible reason Solution
ory Code
voltage causes panel (3) Remove the communication
refresh failure. @ The |terminals and then run to confirm.
panel program is
corrupted.
(3) Communication
enters a infinite loop
The firmware The downloaded
0 | E-010 |version does not | firmware version is Contact the agent or manufacturer
match incorrect
The program is
FPGA loading prog
3 | E-013 corrupted. Contact the agent or manufacturer
error .
@ Device damage
The program is
corrupted.
FPGA access
01 4 |E-014 (2 Hardware damage | Contact the agent or manufacturer
error
(3 Excessive intensity
of external interference
Program The program is
5 | E-015 ) Contact the agent or manufacturer
execution error corrupted.
Processor .
. The program is
7 | E-017 | operation timed Contact the agent or manufacturer
corrupted.
out
System password | The program is
9 |E-019]. Y P prog Contact the agent or manufacturer
incorrect corrupted.
Powering on again will restore the
o | E020 Parameter loading | Parameter self-check parameters to their default settings. If
error failed the issue persists, contact your agent or
manufacturer.
Parameter range | The set value is outside
1 | E-021 . Check parameters and reset
exceeded the specified range
(D Check whether the parameter
TREF or VREF ) )
Parameter . . settings meet the requirements;
2 | E-022 ) function settings )
conflict . @) In the P0-01=4 mode, setting P3-00
conflict o
02 to 1 will trigger an alarm.
Incorrect configuration
Incorrect . .
) of cuSTOm output Check if the configuration parameters
3 | E-023 | sampling channel | |
i trigger channel or data |are correct
configuration o
monitoring channel
(@ For a single-phase 220V power
) ) supply, connect L1 and L3;
The grid voltage is too : .
4 | E-024 | Parameter lost | (2 Immediately powering on after a
ow.

power outage will trigger an alarm
E-024;
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Major S Confir
u
categ bd m Explanation Possible reason Solution
ory Code
(3 Reset parameters
Erasing FLASH |Parameter save failed
5 | E-025 . Contact the agent or manufacturer
error during power outage
Initialization The FLASH chip has
6 | E-026 Contact the agent or manufacturer
FLASH error unstable power supply.
EEPROM write | Unstable voltage or
8 | E-028 ) ) Contact the agent or manufacturer
error chip malfunction
Check the power grid voltage
fluctuations: the normal voltage range
. . for a 220V driver is 200V-240V, and
The grid voltage is too . .
high for a 380V driver, it is 360V—420V. If
igh.

& significant voltage fluctuations are
observed, use the appropriate voltage
source and regulator.

(D Connect the external braking
resistor (220V: discharge starts at
U0-05=392, ends at U0-05=377; 380V:
. discharge starts at U0-05=750, ends at
The load's rotational
L U0-05=720).
inertia is too large )
L : @) Increase the acceleration and
(resulting in insufficient .
The busbar . . deceleration time;
braking capability). L
voltage U0-05 (3 Reduce load inertia;
exceeds the preset @ Reduce the start-stop frequency;
threshold. ® Replace with a higher-power driver
220V power and motor
03 | 0 |E-030

supply machine
(U0-05>402V)
380V power
supply machine
(U0-05 > 780V)

The braking resistor is
damaged or has an
excessively high

resistance value.

Check the braking resistor and replace
it with an external resistor of

appropriate resistance value.

The acceleration and
deceleration times are
too short.

Prolong acceleration and deceleration

times

Hardware failure in the
driver's internal

sampling circuit

Use the AC range of the multimeter to
measure the input voltage of the servo
LN (R/S/T); the normal value is 220V
+10%. If the reading exceeds 220V
+10% (380V £10%), check the supply
voltage. If the supply voltage is
normal, the servo BB is in operation;
monitor U0-05. If the voltage measured
by the multimeter multiplied by 1.414
is less than U0-05 (within a 10V error
margin), the servo driver is faulty and
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Major S Confir
u
categ bd m Explanation Possible reason Solution
ory Code
requires return for repair.
(D Check the grid voltage fluctuations.
An alarm is triggered | The normal voltage range for a 220V
during normal driver is 200V-240V; if significant
power-up due to voltage fluctuations occur, use a
excessively low grid voltage regulator.
voltage. @) Replace with a transformer of larger
The busbar .
. capacity
voltage U0-05 is -
Sudden power outage | Power on again after the voltage
below the preset d cabili
threshold. — :Ja ltlllzeic fth Itimeter t
o | on 220V-powered se the A r'ange; 0 . e muf tl;ne er to
machine (U0-05 < measure the input voltage o .e servo
150V) LN (R/S/T); the normal value is 220V
+10%. If the reading is <220V £10%
380V power (380V £10%), check the suppl
. ) ) , check the s
supply machine | Hardware failure in the It " ﬂ: v volt upp.y
voltage. e su voltage is
(U0-05 <300V) | driver's internal & PPy voTagels -
. o normal, the servo BB is in operational
sampling circuit i
04 status; monitor U0-05. If the voltage
measured by the multimeter x1.414>
UO0-05 (within an error margin of 10V),
the servo driver is faulty and must be
returned for repair.
The drive has lost | The drive power suppl
1 | E-041 v Lo Ve power supply Check the power supply
power. is disconnected
An alarm is triggered
during normal An alarm is triggered during normal
power-up due to power-up due to excessively low grid
Busbar voltage ) .
3 | E-043 i ) excessively low grid voltage.
charging failed
voltage.
When powering on the drive, check for
Hardware damage
any relay engagement sound.
Three-phase Three-phase input
4 | E-044 |voltage input with | power supply is missing | Check the power supply
one phase missing | one phase.
The module Reconsider the motor capacity and
temperature is too ) monitor the U0-02 torque during
i Running under heavy i C . )
high. operation to determine if it remains
load for an extended .
(alarm when iod above 100 for an extended period. If
erio
06 | 0 |E-060 |module P so, consider using a higher-capacity
temperature motor or reducing the load.
U0-06 > 95°C) The ambient (D Enhance ventilation measures to
U0-06 > 70°C temperature is too reduce ambient temperature;
Warning) high. (@ Check whether the fan rotates
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Major o Confir
categ bd m Explanation Possible reason Solution
ory Code
during servo enable; module
temperature U0-06 > 45°C, and the fan
is activated
Fan damaged Replace the fan
An alarm is triggered | (D Check whether the motor fan is
1 | B-061 Motor when the motor abnormal;
overheating temperature exceeds 2 Contact the manufacturer's technical
140°C. support
The thermocouple in
the motor with a power
of 11 kW or higher has |Check the connection of the external
Thermocouple
3 | E063 | wire break broken. thermocouple;
Jlarm @ Alarm for incorrect | Shielded thermocouple wire break
activation of motors alarm: P0-69.1=1
below 11 kW due to
wire breakage detection
Check whether the motor code (the
number following MOTOR CODE) on
The motor code does )
1ot match drive U3-00 matches that on. the motor
tag. If they do not match, adjust them
to match and power on again.
Check the UVW wiring of the motor;
UVW wiring error ensure proper phase sequence
connection.
(D The maximum speed limit value
Over-speed P3-21/P3-22 has been reduced,
(actual speed > ) (2) Check whether any external force is
The motor speed is too ) :
P3-21/P3-22) high, causing the motor to rotate too rapidly,
o | B0s0 The maximum whether the pulse input frequency is
08 forward speed is excessively high, or whether the
P3-21, and the electronic gear ratio is too large.
maximum reverse (D Check the encoder cable or replace
speed is P3-22. the encoder cable;
(@) Set the servo driver to the BB mode
and adjust the driver to U0-10. Slowly
Encoder failure rotate the motor shaft by hand to verify
whether the value of U0-10 changes
normally—one direction increases
while the other decreases (displayed in
a 0-9999 cycle).
) An alarm is triggered when the actual
parameter setting
speed exceeds the P3-21/P3-22 value.
2 | E-082 | Encoder zero (D UVW phase (D Check whether the three-phase
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position deviation |sequence phase shift power lines are connected in the UVW
protection 1 (2 Motor encoder zero |phase sequence.
position deviation (2 Check the encoder zero position;
please contact the manufacturer's
technical support.
The speed command i
o (D Check the set values for
Speed command |n position mode exce
3 | E-083 . P3-21/P3-22;
exceeded limit eds the set value of .
(2 Abnormal position command;
1.3*P3-21/P3-22.
During position control, | (D Check whether the motor is running
The positional the difference between |in blocked condition;
0 | E-100 |deviation is too |the set position and the |®@) Reduce the position-given speed;
large. actual position exceeds |(®) Increase the deviation pulse limit
the limit value. value P0-23
(D Check whether the position
command is correctly specified, and
confirm if any specification error has
10 caused an excessive change in the
. . position command.
. . . The position difference ) .
Position Directive | . o 2 Verify whether the excessive
1 | E-101 ) in the cycle period is ; ) )
Mutation t00 1 electronic gear ratio setting causes
oo large.
g abrupt changes in position commands;
(3 Ensure that the target position
matches the position feedback before
mode switching or when servo
activation occurs.
Check whether the motor code (the
number following MOTOR CODE) on
No motor code found |drive U3-00 matches that on the motor
tag. If they do not match, adjust them
to match and power on again.
Check the motor's UVW wiring,
o Wrong U, V, and W ensuring it is connected in the correct
A short circuit in .
wiring phase sequence (brown U, black V,
the external UVW
11 | 0 |E-110 blue W).
was detected
(D Check whether the UVW

during self-check.

The UVW driver output
is short-circuited or the

motor is faulty.

phase-to-phase resistance of the motor
is balanced; if the resistance values are
unbalanced, replace the motor.

() Check for a short circuit between
the UVW and PE terminals of the
motor; if present, replace the motor.
(3 Measure the UVW output on the
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driver side using a multimeter (in diode
mode): use the black probe (P+) and
red probe to measure UVW; use the
red probe (P-) and black probe to
measure UVW. If any of the six
voltage drop values is 0, replace the

driver.

The load section is

experiencing a stall.

It is recommended to operate the motor
with an empty shaft to eliminate load

issues.

Instant alarm during

high-speed start/stop

Increase acceleration and deceleration

times

Encoder Problem

(D Check the encoder cable or replace
the encoder cable;

@) Set the servo driver to the BB mode
and adjust the driver to U0-10. Slowly
rotate the motor shaft by hand to verify
whether the value of U0-10 changes
normally—one direction increases
while the other decreases (displayed in
a 0-9999 cycle).

E-112

U-phase current
overcurrent

protection

Wrong U, V,and W

wiring

Check the motor's UVW wiring,
ensuring it is connected in the correct
phase sequence (brown U, black V,
blue W).

The UVW driver output
is short-circuited or the

motor is faulty.

(D Measure the UVW phase-to-phase
resistance of the motor to ensure
balance. If the resistance values are
unbalanced, replace the motor.

@) Check for a short circuit between
the UVW and PE terminals of the
motor; if present, replace the motor.
(3 Measure the UVW output on the
driver side using a multimeter (in diode
mode): use the black probe (P+) and
red probe to measure UVW; use the
red probe (P-) and black probe to
measure UVW. If any of the six
voltage drop values is 0, replace the

driver.

The load section is
experiencing a stall.

It is recommended to operate the motor
with an empty shaft to eliminate load

issues.
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Instant alarm during
high-speed start/stop

Increase acceleration and deceleration

times

Encoder Problem

(D Check the encoder cable or replace
the encoder cable;

(@) Set the servo driver to the BB mode
and adjust it to U0-10. Slowly rotate
the motor shaft manually to verify
whether the value of U0-10 changes
normally—one direction increases
while the other decreases (displayed in
a 0-9999 cycle).

E-113

V-phase current
overcurrent
protection

Wrong U, V,and W

wiring

Check the motor's UVW wiring,
ensuring it is connected in the correct
phase sequence (brown U, black V,
blue W).

The UVW driver output
is short-circuited or the
motor is faulty.

(D Measure the UVW phase-to-phase
resistance of the motor to ensure
balance. If the resistance values are
unbalanced, replace the motor.

(2 Check for a short circuit between
the UVW and PE terminals of the
motor; if present, replace the motor.
(3) Measure the UVW output on the
driver side using a multimeter (in diode
mode): use the black probe (P+) and
red probe to measure UVW; use the
red probe (P-) and black probe to
measure UVW. If any of the six
voltage drop values is 0, replace the

driver.

The load section is

experiencing a stall.

It is recommended to operate the motor
with an empty shaft to eliminate load

issues.

Instant alarm during
high-speed start/stop

Increase acceleration and deceleration

times

Encoder Problem

(D Check the encoder cable or replace
the encoder cable;

@) Set the servo driver to the BB mode
and adjust it to UO-10. Slowly rotate
the motor shaft manually to verify
whether the value of U0-10 changes
normally—one direction increases

while the other decreases (displayed in
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a 0-9999 cycle).

11

56

E-115
E-116
E-117

U/V/W phase
short-circuit
protection (only
22-32 kW)

No motor code found

Check whether the motor code (the
number following MOTOR CODE) on
drive U3-00 matches that on the motor
tag. If they do not match, adjust them

to match and then power on again.

Wrong U, V, and W

wiring

Check the UVW wiring of the motor;
ensure it is connected according to the
correct phase sequence.

The UVW driver output
is short-circuited or the

motor is faulty.

(D Check whether the UVW
phase-to-phase resistance of the motor
is balanced; if the resistance values are
unbalanced, replace the motor.

(@) Check for a short circuit between
the UVW and PE terminals of the
motor; if present, replace the motor.

(3 Measure the UVW output on the
driver side using a multimeter (in diode
mode): connect the black probe to P+
and the red probe to measure UVW;
connect the red probe to P-and the
black probe to measure UVW. If any of
the six voltage drop values is 0, replace
the driver.

The load section is
experiencing a stall.

It is recommended to run the motor
with its shaft idle to eliminate load

issues.

Instant alarm during

high-speed start/stop

Increase acceleration and deceleration

times

Encoder Problem

(D Check the encoder cable or replace
the encoder cable;

(@) Set the servo driver to the BB mode
and adjust it to U0-10. Slowly rotate
the motor shaft manually to verify
whether the value of U0-10 changes
normally—one direction increases
while the other decreases (displayed in
a 0-9999 cycle).

15

E-150

Power cable
disconnected

The drive
unit/cable/motor
experiences a break in
any one of the U/V/W
three-phase power

Disconnect the drive power supply and
check the power line connections. It is
recommended to use a multimeter to
test the conductivity. After resolving

the issue, power on the device again.

446




DS5C2 Series Servo Driver User Manual Table of Contents

Major o Confir
categ bd m Explanation Possible reason Solution
ory Code

lines.
Check whether the motor code (the
number following MOTOR CODE) on

The motor code does i
drive U3-00 matches that on the motor

not match .
tag. If they do not match, adjust them
to match and power on again.

The motor is

overloaded, with its

actual operating torque

exceeding the rated

torque and running

continuously for an

extended period. Increase the capacity of the drive and

(Check the actual motor. Extend the acceleration and

operating torque on deceleration time while reducing the

monitor U0-02: if the  |load. Monitor U0-00 to check for

motor operates overspeed operation.

normally without

seizing or vibration, a

sustained value above

o 100 on U0-02 indicates
The drive is .
. 1mproper motor
16 | 1 |E-161 |overloaded with

thermal power.

selection.)

The mechanism
experiences collision,
sudden weight increase,

or distortion.

Eliminate mechanical distortion

factors. Reduce the load.

The motor operates
when the brake is not

released.

Measure the voltage at the brake
caliper terminal to determine whether
the brake is open.

Determine the brake control method; it
is recommended to use the servo BK
brake signal for control. If servo
control is not employed, careful
attention must be paid to the timing
between brake release and motor

operation.

There are wiring errors
in the encoder and
power lines, or there are
broken wires or loose
connectors with

shortened pins.

Check the wiring of the U, V, and W
power lines to ensure there is no
incorrect phase sequence.

Use a multimeter to check whether all
encoder wires are properly connected

and check for any breaks.
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Check for any looseness at the
connector, monitor the machine's
vibration, and inspect the connector for
pin shrinkage, poor soldering, or
damage.
In multi-machine
wiring, the motor wire |Check the servo wiring and ensure the
was mistakenly motor wires and encoder wires are
connected to another correctly connected to their respective
shaft, resulting in shafts.
incorrect wiring.
Improper gain
adjustment causes
motor vibration,
back-and-forth Re-adjust the gain parameter
oscillation, and
abnormal noise during
operation.
On-site servo cross-test results indicate
either motor shaft misalignment or
motor failure: during trial operation of
F1-01 and spot movement test of
Hardware failure of the p ]
) F1-00, the motors fail to rotate at
drive or motor
constant speed.
Replace the drive or motor, and return
the faulty unit to the manufacturer for
repair.
. (D Eliminate mechanical distortion
Flow Prevention
factors. Reduce the load;
and Alarm @M the voltage at the brak
) easure the voltage at the brake
If the current (O The machinery ] . & )
) ) caliper terminal to confirm the brake is
motor output experiences impact,
C released;
torque exceeds sudden weight increase, ) .
o ] . Determine the brake control method; it
the torque limit or distortion; .
is recommended to use the servo BK
P3-38/39, and the | (@ When the motor _
5 |E-165 ] ) brake signal for control. If servo
duration reaches |brake is not released, .
) control is not employed, careful
P0-74 (in ms) the motor operates; ] ] o
. attention must be paid to the timing
while the (3 The parameter
. . . between brake release and motor
rotational speed is | settings are )
operation.
below P0-75 (1 unreasonable. ]
(3 Monitor the actual output torque
rpm), an alarm )
. . range of U0-02 and verify whether the
will be triggered. . .
torque limit value is properly set.
20 | 0 | E-200 |Braking resistor |The grid voltage Improve the input voltage
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overload exhibits significant
fluctuations, resulting
in excessively high
voltage levels.
The braking resistor is |Replace with a higher-power brake
oversized. resistor
The acceleration and ) )
) ] Prolong acceleration and deceleration
deceleration times are .
times
too short.
Use the AC range of the multimeter to
measure the input voltage of the servo
LN (R/S/T); the normal value is 220V
+10%. If the reading exceeds 220V
+10% (380V £10%), check the supply
voltage. If the supply voltage is
Hardware damage o .
normal, the servo BB is in operation;
monitor U0-05. If the voltage measured
by the multimeter multiplied by 1.414
is less than U0-05 (within a 10V error
margin), the servo driver is faulty and
requires return for repair.
Motor mismatch error | Check if the motor is properly matched
Check if the value of U0-54 increases
rapidly; if so, determine that the
encoder circuit is disconnected.
Disconnect the drive power supply and
) check the encoder cable connections
The encoder cable is i )
for any loose wires. It is recommended
not connected or has :
to use a multimeter to test the
poor contact. L . .
conductivity. After resolving the issue,
Absolute servo power on the device again.
encoder Hot-plugging is strictly prohibited.
22 | 0 |E-220 . v P g.g g y P
communication @) For applications requiring tank
error chains, use dedicated cables.

The received encoder
data is incorrect, and
the number of errors
exceeds the value in the
encoder error retry
count register P0-56.

Check whether the value of U0-54 has
increased and whether the value of
UO0-79 is increasing; if so, determine
that the encoder is experiencing
interference.

Do not route encoder wires through the
same conduit as high-voltage circuits;
install a filter on the power input side

of the servo driver; fit magnetic

449




DS5C2 Series Servo Driver User Manual Table of Contents

Major
categ

ory

Su
bd

Confir
m
Code

Explanation

Possible reason

Solution

ferrules onto encoder wires; avoid
using equipment with significant

interference such as welding machines.

E-221

Too many CRC
errors in encoder

communication

The encoder is subject

to interference.

Use genuine Xinje cable. If
non-genuine encoder cables are used,
verify that they employ twisted-pair
shielded cables; separate high-voltage
and low-voltage wiring, and prohibit
bundling of power cables with encoder
cables. Ensure proper Grounding of
servo motors and drivers; install
magnetic ferrules on encoder cables.
Shut down welding machines and other
equipment that generate significant
interference to identify the source of
interference; isolate the interference

source.

E-222

Absolute servo
encoder battery
low-voltage alarm
(this alarm can be
masked)

The battery voltage in
the encoder line battery
box is below 3V.

Replace the battery while keeping the
servo driver power on to avoid encoder
position errors. Battery specifications:
Industrial 5 battery, 3.6V (model
CP-B-BATT).

Power-on alert for the
encoder position loss
alarm on the new

device

(D The motor's absolute position
memory during power failure relies on
the battery connected to the encoder
cable. If the encoder cable and motor
are disconnected and power is lost, the
motor's current position will be lost,
triggering Alarm 222. This alarm can
be cleared by setting F0-00=1, after
which normal operation resumes.

() Using P0-79 can disable this alarm.
When P0-79 is set to 1, the motor
operates as an incremental motor—no
multi-turn counting occurs, and power
disconnection does not retain the

current position.

E-223

Absolute value
servo encoder
itself has a data

access alarm.

The multi-turn absolute
value motor does not
use encoder cables with
built-in battery boxes.

Encoder failure or

unstable encoder power

(D Use the encoder cable equipped
with a battery compartment; or replace
the normally used encoder cable and
perform cross-testing.

@) The encoder itself is faulty and

requires replacement of the servo
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supply motor.
(D Measure the current encoder
TAMA optical (D The encoder temperature and dissipate heat from
fiber has been temperature is too high; |encoders with excessively high
6 | E-226 |used for (2 The P0-77 encoder | temperatures;
temperature alarm | alarm temperature (2 Adjust the alarm temperature
detection. setting is too low; threshold for the PO-77 encoder;
®) P0-77 = 0 shielding;
Error in the .. . .
) . This is usually an issue | Check whether the encoder cable is
multi-turn signal ] ) o
with the encoder itself | functioning properly and replace the
7 | E-227 |data of the ]
) .| or an unstable power operational encoder cable; @ Replace
Shanghai Electric
supply to the encoder. |the motor.
encoder
Set F1-06 to 1 and clear the absolute
The absolute encoder @ ]
encoder's multi-turn count;
Absolute value rotates more than @) For applications requiring recordin
32,767 turns in the ) PP q, ] & &
8 | E-228 | servo encoder . . multi-turn absolute positions, set
forward direction or ) ]
value overflow P0-79=2 to disable this alarm; for
more than 32,768 turns o . .
) ] ] applications without such requirement,
in the reverse direction.
set PO-79=1.
(D Check whether the three-phase
@ Incorrect phase sequence of the dynamic line is
Encoder electrical | sequence of the motor | connected according to the UVW
9 | E-229 | angle deviation  |power lines; phase sequence.
protection @ Encoder zero @) Check the encoder zero position;
position offset contact the manufacturer's technical
support.
o (D Restart the drive;
(O Communication o
2 Check the wiring arrangement of
. . anomaly between the o
Time-series error . the transmission cables to ensure
. servo driver and . ]
in encoder separate routing for high-voltage and
0 | E-240 ion dat encoder; ) It euit
osition data ow-voltage circuits;
P o (2 The encoder signal g
acquisition . i (3 Separate power supply for
is interfered with; ] .
. | high-current equipment;
(3 Encoder malfunction k
24 @ Good Grounding
(D Check the wiring arrangement of
@ Incorrect encoder the transmission cables to ensure
The encoder data received; separate routing for high-voltage and
1 | E-241 |response datais |@ The encoder signal |low-voltage circuits;
corrupted. is interfered with; 2 Separate power supply for
(3 Encoder malfunction | high-current equipment;
3 Good Grounding
25 | 0 | E-250 |Return to Origin | (@ If P9-15 is not zero, | Increase P9-15;
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Error Alarm the total time required | (@ Ensure that the direction of the
to return to the origin | mechanical displacement (P9-19,
exceeds the time set for |P9-20) is opposite to the direction of
P9-15; returning to the origin;
@ Incorrect original (3 Check whether there is any issue
function parameter with the origin signal;
settings for the new @ Check the original function
version parameter settings upon return
An out-of-range signal |If you do not want an immediate alarm
was detected, and the  |to be triggered when exceeding the
Excess travel . . .
0 | E-260 I out-of-range processing |limit, you can change the signal
alarm ) . .
mode is configured to | processing method for exceeding the
trigger an alarm. limit.
When the motor is
rotating forward, it
encounters a reverse . -
Out-of-range ] Check the connection of over-limit
. ) overtravel signal. i . .
1 | E-261 |signal connection signals and the allocation of over-limit
(2 When the motor i
error . terminals
reverses, 1t encounters a
forward overtravel
signal.
(D Excessive inertia (D Reduce inertia or use a brake motor;
Control stop ) . .
2 | E-262 . ¢ () The stop timeout @) Increase the stop timeout time
imeou
duration is too short P0-30;
(D Identify the source of external forces
26 and check for any issues with the
mechanical installation;
@) Increase the servo gain to enhance
disturbance resistance;
O Oscillation caused | ®) Analysis of the data acquisition
by external forces speed curve;
@ Large load inertia When the first three peaks and troughs
i combined with of the pulse command reach a
Excessive ) L
4 |E-264| . . incorrect load inertia convergent state (where 0.8 x [first
vibration

ratio settings or
insufficient gain results
in oscillation during

positioning.

peak| < |second peak]| < 0.8 X |third
peak]), the drive should not trigger an
alarm; in such cases, the relevant
thresholds can be adjusted.

When the three first peak speed values
after the completion of the pulse
command consecutively reach or
exceed 300 rpm three times, the drive

alarm is triggered. The issue should be
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resolved using Method (D or Method
@) as described above.

@ Contact the manufacturer's technical
support

E-265

The motor is
vibrating

excessively.

The machinery is

vibrating.

Check the motor installation

28

E-280

Failed to read

motor parameters

(D Motor mismatch;
(2 The encoder wires
are not connected,
incorrectly connected,

or loose.

(D The driver and motor are matched
by professionals and can be used
together.

() Check the connection status of the
encoder wires, measure their
continuity, or replace the encoder wires
for inspection.

(3 Check whether the driver and motor
are functioning properly. This can be
verified by replacing them with new
components. If the issue is identified as
a problem with the driver or the motor
itself, the unit should be returned to the

manufacturer for inspection.

E-281

An error occurred
while writing data
to the encoder
EEPROM.

Failed to write to
EEPROM

This product cannot have motor
parameters manually configured at the
factory. Upon power-on, the driver
automatically reads the motor code; if
the read fails, an alarm is triggered.
Only after professionals confirm that
the driver and motor are compatible
and can be used together should the
motor parameters be updated using a
self-renewing tool. After successful
writing, set PO-53 to 1 (to suppress the
automatic reading alarm) and correctly
configure the P0-33 motor code.

31

E-310

The drive and
motor power are

mismatched.

For example, a 750W
drive with a 200W

motor

Match the correct motor and driver;
after connection, it will read

automatically and function normally.

E-311

When reading the
motor code
automatically, the
motor parameters
read are 0, and
the driver P0-33 =

Motor code not set

This product cannot have motor
parameters manually configured at the
factory. Upon power-on, the driver
automatically reads the motor code; if
the read fails, an alarm is triggered.

Only after professionals confirm that
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the driver and motor are compatible
and can be used together should the
motor parameters be updated using a
self-renewing tool. After successful
writing, set P0-53 to 1 (to suppress the
automatic reading alarm) and correctly

configure the P0-33 motor code.

E-312

The motor
parameters have
been corrupted

during reading.

The parameter CRC
check failed

This product cannot have motor
parameters manually configured at the
factory. Upon power-on, the driver
automatically reads the motor code; if
the read fails, an alarm is triggered.
Only after professionals confirm that
the driver and motor are compatible
and can be used together should the
motor parameters be updated using a
self-renewing tool. After successful
writing, set PO-53 to 1 (to suppress the
automatic reading alarm) and correctly

configure the P0-33 motor code.

E-313

The encoder
software version

1s mismatched

The encoder software

version is mismatched

(D Update the driver firmware to
achieve optimal performance based on
the current motor parameters;

2 The product cannot have its motor
parameters manually set upon leaving
the factory. After power-on, the driver
automatically reads the motor code; if
the read fails, an alarm is triggered.
Only after professionals confirm that
the driver and motor are compatible
and can be used together should the
motor parameters be updated using the
self-update tool. Upon successful
update, set P0-53 to 1 (to disable the
automatic motor parameter read alarm)
and correctly configure the P0-33
motor code. At this point, the motor
parameters are stored in the driver and
the system functions normally,
although this may affect certain

performance characteristics.

E-314

The motor code
does not match
the software

The encoder hardware
version is higher than

the driver firmware

Contact the manufacturer's technical

support to update the driver firmware.
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version.

version.

E-315

When reading the
motor code
automatically, the
motor parameters
read are 0, and
the driver P0-33 =
0.

The motor code read is

0

This product cannot have motor
parameters manually configured at the
factory. Upon power-on, the driver
automatically reads the motor code; if
the read fails, an alarm is triggered.
Only after professionals confirm that
the driver and motor are compatible
and can be used together should the
motor parameters be updated using a
self-renewing tool. After successful
writing, set PO-53 to 1 (to suppress the
automatic reading alarm) and correctly
configure the P0-33 motor code.

E-316

Automatic code

reading error

The automatically read

motor code does not
match the P0-33

setting.

Check the U3-70 and the motor
housingnameplate for the MOTOR
CODE.

If the two values differ, contact the
manufacturer's technical support. The
motor parameters cannot be manually
set before the product leaves the
factory; upon power-on, the driver will
automatically read the motor code. If
the read fails, an alarm will be
triggered. Only after professionals
confirm that the driver and motor are
compatible and can be used together
should the motor parameters be
updated using the self-update tool.
After successful writing, set P0-53 to 1
(to disable the automatic motor
parameter read alarm) and correctly
configure the PO-33 motor code.

32

E-320

Driver cascade

alarm

Terminal emergency

alarm function

Check whether alarm output signals
from other drives are connected to the
SI input terminals of the drive;
prioritize handling this alarm.

Correctly set parameter P5-68.

34

E-340

STO states are
out of sync

The input states of
STO1 and STO2 are

inconsistent.

(D Ensure that STO1 and STO2 are
disconnected simultaneously;

@) If a specific STO channel remains
in a high-level state after disconnecting

the 24V power supply, contact the
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original manufacturer's technical
support.
STO buffer .. ..
. STO buffer circuit Please contact the original
2 | E-342 | circuit abnormal ] )
malfunction manufacturer's technical support.
alarm
.. EDM output signal Please contact the original
3 | E-343 | EDM circuit error )
error manufacturer's technical support.
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13.3 Abnormal (Alarm) Read

000h ~ FEFFh is defined according to IEC 61800-7-201.

The range FFOOh to XXXXXh can be cuSTOmized by the user as follows.

The lower 8 bits of the defined value (FFOOh to FFFFFh) represent the primary code for alarm numbers
indicating servo abnormalities (alarms), as shown in the table below. (The secondary code of the alarm
number is not read.)

Additionally, the primary code of the alarm number is represented in hexadecimal format.

Sub
Index ) :; Name Scope Data type Accessibility Pdo Op-mode
index
Error code 0~65535 uUle6 ro TxPDO All
The alarm number generated by the servo driver: General Alarm 603F displays the
complete error code, while bus-related alarms show the primary alarm number.
When no alarm occurs, display 0000h.
When an alarm occurs, the alarm (main) number (00h ~ FFh) displays FF**h.
603Fh | oon | SXmPle

(DWhen a general alarm such as E-030 (overvoltage protection) occurs, 603F =

30d

(2 Bus-related alarms such as E-850 (TxPDO configuration anomaly protection)
and E-851 (RxPDO configuration anomaly protection).

603F = FF55h... 55h = 85d, meaning either the E-850 or E-851 model is involved.
As an exception, in the case of E-817 (SyncManager2/3 configuration error),
AO000h is displayed.

Secondly, alarms can also be read via SDO read commands. The corresponding object dictionary for
U1-00 is 0x3100, with the following command:

MO
} M . EC_SDORD K0 H3100 K0 DO D2 MO H

Read the value from register DO in the slave object dictionary (address 0x3100) corresponding to station
number 0: the value contained in 00 (current alarm code). (For detailed usage instructions, refer to the
user manual of the XDH/XLH/XG?2 series programmable controllers [Advanced Motion Control

Section].)

13.4 Clear exception (alarm)

Reset method for the EtherCAT-associated protective function with an adjustable exception (alarm)

threshold
The following methods (O, @), 3), and @ can all be used to reset the abnormal (alarm) status to zero.
Additionally, for protection functions not related to EtherCAT, refer to the Basic Functional

Specifications section of the technical documentation.
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Method : Set bit 4 (Error Ind Ack) of AL Control to "1".
Subsequently, bit 7 of 6040h (Controlword) is set from 0 to 1 (&)X Fault reset command), completing

the exception (alarm) reset.
After the exception (alarm) reset is completed, the PDS status transitions from Fault to Switch on

disabled.

Method @): The servo driver automatically performs exception (alarm) reset (panel F0-00, via the host

computer software).
After the exception (alarm) reset is completed, the PDS status transitions from Fault to Switch on

disabled.

Method 3): The external alarm reset input (A-CLR) of the servo driver transitions from the OFF state to

the ON state.
After the exception (alarm) reset is completed, the PDS status migrates from Fault to Switch on Disabled.

Method @: Clear the alarm by writing a command via SDO. The corresponding object dictionary for
F0-00 is 0x4000. The command is as follows:

M } EC_SDOWR KO0 H4000 K0 DO K2 D2 MO H

When an alarm occurs, write 1 to DO to clear the alarm. (For specific usage instructions, refer to the User
Manual of the XDH/XLH/XG?2 series programmable controllers [Advanced Motion Control Section].)
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14 Communication Case Study

14.1 Xinje XG2/XDH and Xinje DSS5C2 Servo EtherCAT

Communication Example

14.1.1 System configuration

Name Model/specification Quantity Remarks
Motion Control Xinje PLC Programming Tool !
Software Software
Xinje Servo DS5C2-41P0-PTA 1
For connecting the computer to the
Ethernet cable JC-CB-3 Several

SE€rvo

14.1.2 System topology

Local expansion 10

EtherGCAT

The DS5C2 driver's network port wiring follows the bottom-in, top-out standard: the main station's
network cable is connected to the IN port of the first driver; from the OUT port of the first driver, another
network cable is routed to the IN port of the second driver, and so on.
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14.1.3 Debugging Steps

Debug each EtherCAT bus control mode, using the H movement as an example (the H movement is the
default in PLC programming software versions 3.7.14 and above, with SFD811 set to 1).

1. linkage PLC,

[ Xinje PLC Program Tool

File Edit Search View Onlin& Configure Option Window Help

=Du§x@at@a<m>§a;—*g®s@-@ﬁmcszzmﬁ,
TR C Bl S

;+-||--Z—-(X}-—E——u——m—-m-—lu—‘f 1l == = R a5 3 — e | *-th(ﬁn‘

[tea @

(Project % | PLCT- Ladd H
I Project ~ erl 1A~_CI|_Ck:thE;b_u,t,t,Qn
&@ PLet [ | | | }
B Code 0 ‘
el | accer
[} Address Man 4
.48 Global Variable Communication configuration %
User Data Tj

g0, 3.connect.and use
) _S¥S_ETHE | Jane Commection status Stat B i Description

3 sYS.PD | [fonModbus 1 [ The comnected || In uee | Station mumber: 1, serial port: COMS, baud rate: ...
.5 Global Varid
[y POU
=l POU Feature L
£ @ System Libr
& @ XBasicE
§ XJBasich
& JBasich
-f@ User Library
=@ Function Libras
L[z Default Librg
Config Block
H Sequence Bloc|
.. Comment Editor L
[Ex Free Monitor
-7 Data Monitor P

[ Set Reg Init Value

& Function Version Switc
£ 23 PLC Config v
< >

) Instruction Class 3 Project

{ New Edit Delete | Move-Up Move-Down

Connect

Row 0,Col9  Steps:0 OVR PLC1:XDM-60T10 Communication:Com,Station:1 Local:COM_M

2. Configure EtherCAT.

..... E DEL REY NI vaiue
..... T Function Version Switch
.23 PLC Config

[ Password
PLC Serial Port

.46 SystemConfig
=24 PLC Communication
: Ethernetip
EipScanner
EipAdapter
EipExplicit
..... i ModbusTep
..oy EthercatMaster v
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Scan Click
Master
PLC Master

Slave

Display the information of the slave
stations scanned out

3. In [Expert Engineering Data], confirm the PDOs to be configured for this mode.

1) Example of CSP Mode Operation

CSP Control Mode Association Object

Register Explanation Unit
Given the location, modifications via IO mapping are invalid in Command
RXPDO[0x607A] .
CSP mode; they are governed by the NC module. Unit
. . Command
TXPDO[0x6064] | Position feedback (actual motor position) Unit
ni
Unit/Unit of
TXPDO[0x606C] | rate feedback . .
nstruction

The control mode is CSP (Periodic Synchronous Position Mode);
RXPDO[0x6060] . -
set its value to 8.

(D On the EtherCAT interface, select [Scan] or [Add Device] for slaves; use the default configuration on
the [General] interface.
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o

EthercatConfig

Scan Method 1: Click
“scan”,and-the- sy.ifstem|
Jlaseer will automaticallky scan
the slave station
Slave

Method 2:Right-Click on "PLC
Master” to add devices,and
manually add slave stations

@ In [Expert Process Data] — [PDO Allocation], check boxes 1600 and 1A00. (The default

configuration meets the basic requirements for CSP usage; additional PDO parameters can be added as
needed.)

General Expert process data Launch parameters I0 Mapping COE-Online ESC Reg

Synclanager PDO list 3 CE'Ck SM2

. Indax Bize Hang Sign |
Su Size Typs

|1zt ExFDO Mapping

#xlh0l & 0 2nd BaPD0 Napping
Hx1602 8.0 Grd RxFDO Mapping
#x1603 4.0 4th FxPDO Napping
#xla00 13.0 15t TaxPDO Mapping 3
#xladl 12.0 2nd TxFD0 Napping

PO Assign #xla0Zz 12,0 3rd TxPDO Mapping
#xlald3 12,0 4th TxPDO Napping

B wx1s00

] wx1so1

] #x1s02

[ wxisoz

PDO:IAdd Edit Delete Moveup Move down

21:h90k16000-1603.8y;EMmmwasne Offset  Hame

Type
HxB040: 00 2.0 0.0 Control Word UIRT
default, select 1600. ax6074:00  J4.0 2.0 TargetPosition  DINT
HxAOFF =0 4.0 (] TargetVelocity DINT
#7100 2.0 10 TargetTorgue INT
HxA0AG. 00 12,0 NodeOfOperation  SINT

| Default PDO list, which includes the parameters
| necessary for basic operation, can be added to or
| edited as needed.
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General Expert process data Launch parameters IO Napping COE-Online ESC Reg

Syncllanager

) Size Type
NEoxlnt

1. Click SM3sxn
|

FDO Assien
= #x1a00
] #x1a01

[ #x1a02
[ #x1a03

2.Check 1a00~1a03.
By default, select 1a00.

PDO list

Index Size Hame Sien =n
Axlfon 13,0 1st BxPDO Mapping 2
Axlaol .0 Znd ExPDO Mapping 5

Hxl602 60 3rd RxPDO Mapping 3. Click SM3
Ty TOT NI NIrITE

Fxladl 12,0 Znd TxPDO Mapping

| Axla0Z 12,0 Srd TxFDO Mapping

Axlal3 12,0 4th TxPDO Mapping

POC:| Add Edit Delete Move up Move down I
Index:Subldx | Size offaet Name Type
Wehildl : 00 2.0 0.0 Status Word NINT
HxO064; 00 4.0 2.0 ActualPesition DINT
RxGOEC100 4.0 8.0 Velocity actua... DIKT
BxBOTT 100 2.0 10. 9 ictualTorgue INT
LIRS 2 i I
Tiefalit’ PDOSt, WHiEH iciude&the parameters

necessary for basic operation, can be added to or
edited as needed.

(3 Confirm that the 6060h value in [Startup Parameters] is set to 8.

General Expert proceszs data Lawunch parameters I Mapping line Ee| 5 - B
A il DAt GG U v e “he Valie of 6060 being 8 indicates the

[Row  Indes: subindex
Rxd0dg 00
Wx002:0]
Wxg0C2:02

o -

Hama

¥odez of opera. ..
Intexrpelation ...
Interpelation ...

]

T e T R P B

1

Value
indigates therCSPamodes, sede
8 O [l 0 Interpelation time peried
g O O 0 Interpelation time index

=3

60C2 represents the synchronization period: 100 * 10%-5) seconds =
1000 microseconds, so the synchronization period is 1000
microseconds.

The startup parameters will assign values to the object dictionary
when the PLC is powered on. Besides the default three parameters,
additional parameters can be added as per requirements.

The startup parameters include three default configurations: 6060h represents the slave operation
mode, with a default value of 8 (CSP mode); 60C2-1 and 60C2-2 denote the synchronization unit
cycle, where 60C2-1 specifies the cycle value and 60C2-2 indicates the unit of measurement. For
example, the default synchronization unit cycle is 100x107° s, equivalent to 1000 ps. This parameter

automatically adjusts according to the synchronization cycle configured by the master station,

eliminating the need for manual modification.

@[10 Mapping]The default starting address is HD10000; it can be modified as needed.

®) After completing the parameter configuration, click [Configure and Write] — [Activate] — [OK]. The

parameters will take effect once activation and saving are successful.
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Buavar
FLT Rasvar

The

Ato Sort

Bit: -}

ko@Dl XIRTE=DENCL Coll Dol

Garmra] Erpest procesd dets Lanck paraseters 12

iEping

Duplicated addresses will be reported and an un-
duhp_licatedTaddress u\;ill Ibe Iaufsomatically selected.

Ihe adggghqislgslyyj‘be automatically sorted.

918T 14 ]
BINT + o
oIaT °
IN L] o
SINT 8 a
T 18 o
ot n

DIET 3z o
N 1% °

: < st  Eedsl vieeDEsplay HU T ] ] :
gisier can be set to either "no data retenton opon power loss” or "data retention upon power

loss”, with the default being
faed: an

~| Bap Stari: ¥

‘data retention upon power loss”.
10060 &

* Nap Stari:

\.

W osalsct DML fpuca L

Elaveluna

Mol alana L

Oifset start can be modified. Default value is 10000

Bir Group

After completing the parameter configuration, click
on [Configuration)Write] — [ Activation] —
[ Confirmation ]

pstivate oK

Frine Camcal

(6 After activation is completed, the station state machine (SD8021) transitions from state 1 to 2, then to
4, and finally to 8, where state § indicates the OP state. At this point, both SDO and PDO can perform

data transmission and reception.

(@ Ensure that the instruction channel (SFD8001+300*N) in the axis configuration parameters is set to

Ethercat (with the register value set to 0).

7 WBOX
46} SystemConfig
123 PLC Communication
5 Ethernetip

.| EipScanner

W] EipAdapter

| W EipExplicit
- ModbusTep
i EthercatMaster

’%% Axis group configuration
@, CAM
E1-23 PLC Status
& CPU Detall
-.[@ PLC Project Message

PLC1 - Ladder }"Axis configuration

The number of axes shown 1

Project B
Wi Module ~
/= BD
~fj ED Name
- 4GBOX

C Read Write System Settings

Advanced parameters Closed loop configuration

| Basic configuration  Unit conversion Mode parameter Probe settings ZRMBacK fo the oniginal  HOME Back 10 the ongirgl

Shaft type |Real axis | Command channfl | EtherCAT ~ |
Fromthe standno. [0 |
¥ Detailed settings
Automatic mapping

Function name Process data ~
[ output (controlier to device)

i }»Cunlm\ Waord unassigned

i }Targel Position unassigned

i }—Targel Velocity unassigned

i }—Targel Torgue: unassigned

| Max Motor Speed unassigned

i i»MDdes of operation unassigned

i L position Offset unassigned
[=Hnput (device to controlier) &

In the CSP mode, the current position can be monitored via HD10002 (607Ah mapping), the actual
motor position via HD10012 (6064h mapping), and the real-time speed via HD10014 (606Ch mapping).

I APWR HDO M1 K0 |

MO

|

[
Enable
M20

HD300

mll

Execute
in
sequen
tial
cycles

I A_CYCPOS

HD300:Periodic position

HD360 M21 KO |
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@ o B Bit Enable

W 120 OFF BIT Bit Cyclic position operation

@ HD300 131072 LREAL LREAL Quad word Cyclic position
& HD10002 131072 DINT Double word Station ID:0,#x607A°0,Target position

— & HD10008 8 INT word Station ID:0,#x6060:0,Modes of operation
@ HD10012 131072 owr | Doubleword Station ID-0,#x6064-0 Postion actual value
@ HD10004 0 DINT word Station ID:0, #x60FF-0, Target velocity

: . SFD811 1 INT Signal word Mation control functioni 0 - Simple type; 1 - Entry-level

practical type

® When the M20 switches from OFF to ON, it performs periodic position control on the axis
designated by HD300. Upon successful execution, setting M21 to ON indicates that the axis is in
periodic control mode, achieving axis control through periodic parameter assignment to HD300.

® Before triggering the instruction, ensure the HD300 value matches the current position; otherwise, a
step will occur.

® Periodic position control requires periodically writing the target position value into the register.
Position variations should not be excessive to prevent shaft overspeeding caused by a significant

difference between the current and previous periodic positions.
2) CSV mode operation example

CSV Control Mode Associated Object

Register Explanation Unit
. Unit/Unit of
RXPDO[0x60FF] Given speed . .
instruction
.\ Command
TXPDO[0x6064] position feedback .
Unit
Unit/Unit of
TXPDO[0x606C] rate feedback . .
nstruction

RXPDO[0x6080] The maximum motor speed can be adjusted via the i
X r/min
COE-Online online interface to set a speed limit.

The control mode is CSV (Periodic Synchronization Speed
RXPDO[0x6060] . -
Mode); set its value to 9

(D On the Ethercat interface, select [Scan] or [Add Device] for the slave device; on the [General]
interface, use the default configuration.
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EthercatConfig

Method 1: Click
“scan”,and-the system
Haster will automaticallky scan

FLC Master Jthe slave station

Slave

Scan

Method 2:Right-Click on "PLC
Master” to add devices,and
manually add slave stations

@ In [Expert Process Data]—[PDO Allocation], check boxes 1600 and 1A00. (The default configuration
meets basic CSV requirements; additional PDO parameters can be added as needed.)

General Expert process data Launch parameters I0 Mapping OOE-Online ESC Reg

0% PDO lst 3. Click SM2
Index Size Hama sign |
#x1601 6.0 2nd FxFO0 Mapping
#x1602 8.0 3rd RzPDO Mapping
#1602 4.0 4th RxPDO Mappine
#xlald 15.0 1zt TxFDO Napping 3
4xlall 1Z.0 2nd TxPDO Mapping

FDO Assien #xla02 12,0 3rd TxFDO Iapp%ng
#xladd 12,0 4th TxFDO Napping

B #x1s00

] wx1s01

[ #x1e02 ) )

Fxiand

O # PDO: IAdd Edit Delete Mowveup Maove down I

2Ch9Ck 16000'1 603 By Index:Subldx  Size Offset  Hame Type

default, select 1600. Hx6040:00 2.0 0.0 Control T?rfl UIRT
HxB074: 00 4, 0 20 TargetPesition DIRT
Hxt0FF 100 4.0 . 0 TargetVelocity DIRT
#xB0T1 00 2.0 10,0 TargetTerque INT
Hxf060:00 12,0 NodeOfOperation  SINT

' Default PDO list, which includes the parameters
necessary for basic operation, can be added to or
| edited as needed.

(3 Confirm that the 6060h value in [Startup Parameters] is set to 9.
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Cereral Expert process data Leunch paraneters [0 Nagpdng COE-Omline ESC Reg
Add Edit Delete Moveup Move down

Rew Index: sublndex Name Valus Blts,.. Egrer -3 .. Erpoy -%., Eest.,, Motas

1 A 200 Modes of cpera... 9 ] O O 0 Op node

2 BxAOCI a1 Interpolation ... 1 ] " __ a Interpolation time poriad
3 REBOCE0Z Intsrpalation ... -3 8 ] M| 0 fnterpelation time lndes

The value of 606h being 9 indicates the CSV mode.

@ [10 Mapping]The default starting address is HD10000; it can be modified as needed.

® After completing the parameter configuration, click [Configure and Write] — [Activate] — [OK]. The

parameters will take effect once activation and saving are successful.

ccan e e R e B R
Duplh.ated addrezses will be reported and an un-
dyhpjlcated'address ;\;!IIJ Ibg IaLlju:_:n*natu:aIIg, selected.

Raatee
FLC Eartnr

Slare
SiathonlDi0 EIRJE-DSICL Ol T

Radel 8 ".«u Ll celif splay

The pegister can be set tc- either "no data reter

AutaSott  |nog" with tre default I:uemg ‘data reten |o*| upon pu:mer loss”.
Bit: m v a € Mip Shas W falact AL geaca L

Slavelana Wodul alana v Bit Group

After completing the parameter configuration, click
on [ ConfigurationWritel — [ Activation] —
[ Confirmation]

(Offset start can be modified. Default value is 10000

Fritw Lstivats O Carcal

(6 After activation is complete, the station state machine (SD8021) transitions from state 1 to 2, then to 4,
and finally to 8, where state 8 indicates the OP state. At this point, both SDO and PDO can perform data
transmission and reception. Once the state switches to OP, the maximum motor speed (6080 h) can be
adjusted via COE-Online.

(@ After setting the enable flag to ON, HD10000 (mapped to 6040h) transitions from state 6 to 7 and then
to 15, indicating the slave enable status. This can be achieved by assigning a value to HD10004 (mapped
to 60FFh) as the specified speed in CSV mode; real-time speed interpolation can be implemented by
modifying HD1004 during 19900 interrupts.

In CSV mode, the current speed can be monitored via HD10004 (60FFh mapping), the actual motor
position via HD10012 (6064h mapping), and the actual speed via HD10014 (606Ch mapping).
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Mo
_| I [ A_PWR HDO M1 KO
Enable
M30
_m I A_CYCVEL HD400 HD450 M41 KD
@ o ON BIT Bit Enable
¥ 120 OFF BIT Bit Cyclic position operation
@ HD300 131072 LREAL LREAL Quad word Cyclic position
& HD10002 131072 DINT Double word Station ID:0,#x607A:0,Target position
— @ HD10008 8 INT word Station ID:0,2x6060:0 Modes of operation
- @ HD10012 131072 om- | Pesbicwand Station ID-0 #x6064:0 Posttion actual value
@ HD10004 0 DINT word Station ID-0,#x60FF -0, Target velocity
- . SFD811 1 INT Signal word Motion control funclioni 0 - Simple type; 1 - Entry-level
\ practical type
3) CST Mode Operation Example
CST Control Mode Associated Object
Register Explanation Unit
RXPDO[0x6071] Given torque 0.1%
TXPDO[0x6064] position feedback Command Unit
Unit/Unit  of
TXPDO[0x606C] rate feedback . .
nstruction
TXPDO[0x6077] Torque Feedback 0.1%
RXPDO[0x6080] Maximum motor speed r/min
The control mode is CST (Periodic Synchronous Torque
RXPDO[0x6060] . -
Mode); set its value to 10.
(D On the Ethercat interface, select [Scan] or [Add Slave]; on the [General] interface, use the default
configuration.
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EthercatConfig

Method 1: Click

“scan”,and-the system
Master will automaticallky scan
FLC Naster Jthe slave station

Slave

Method 2:Right-Click on "PLC
Master” to add devices,and
manually add slave stations

(2 [Expert Process Data] — In [PDO Allocation], select 1600 and 1A00; the default configuration meets
the basic requirements for CST operation. Additional PDO parameters can be added as needed—for

example, include 6080h in 1600 to adjust the maximum motor speed and control torque.

General Expert process data Launch parameters I0 Mapping COE-Online ESC Res

Synclanager PDO list
- Index Size Name Sign SN

o st [diks #x1600 [17.0  |ist RxPDO Napping

o MEoxOut #x1601 6.0 2nd ExFDO Mapping

L — Hoxls #x1602 6.0 3rd RxPDO Napping

_ #x1603 4.0 4th RxPD0 Mapping

3 13.0 Lzt #xla00  13.0 1st TxFDO Mapping 3
#xlall 12.0 Znd TxFDO Napping

FDO Assizn #xlal2 12.0 3rd TxFDO Napping
#x1a03 12.0 4th TxFDO NMapping

#x1600

[ #x1a01

[] #x1802

[ 3103 PDD: Add Edit Delete Moveup Move down
Index:Subldx Size Qffset HName Type
#x6040:00 2.0 0.0 Control Word UINT
HxBOTL:00 4.0 2.0 TargetPosition DINT
H#xBOFF : 00 4.0 6.0 TargetVelocity DINT
#xB0OTL:00 2.0 10.0 TargetTorque INT

: - -

(3 Confirm that the 6060h value in [Startup Parameters] is set to 10.
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Gemeral Expert process data Launch parameters 10 Napping O0E-Online B30 Reg
Add Edit Delete Moveup Move down

Eow  Indexi subindex Rane Talue Bitd... Brwer —h.. EFTer —H.. Fest... Rotes

& Whi0ad: 00 Nodes of opera... 10 -] I:l __L ] Op mode

2 SxbOCE 0L Interpolation ... I -] ] ] ] Interpolation time peried
3 #O0C2102 Interpelation ... -3 8 | O 0 Interpelanion tine index

The value of 606h being 10 indicates the CST mode

@ [10 Mapping]The default starting address is HD10000; it can be modified as needed.

® After completing the parameter configuration, click [Configure and Write] — [Activate] — [OK]. The

parameters will take effect once activation and saving are successful.

General Expert process data Launch parameters 10 Napping COE-Online ESC Reg

Address
Index:Sublde  Hame Address Type Bit longth Walue
[Haxo040:00  Comrral Vord HDL0000 UINT 18 0
H ansima:00 TargetPosition HO 0002 DINT 32 a
EELEL LR TargetVelecity MO 0004 DINT an L]
Targeti oy HUTUOOh IRT

o Hasir] a0

1L]
1200

o o
L) Al 200 Status Vord HOEGoLd UINT L] a
H axsing 00 pevualPoalnion HOYOOL2 DINT 2 (]
T fa806C:00 HOL00L4 DINT 32 0
Hl nxsa 7700 ActualTorque HOE00LE INT 14 ]
(] masiag 200 NedelfCperationlisplay HO0CLE SINT L]

T 8
The addresses will be automatically sorted. Duplicated addresses will be
reported and an un-duplicated address will he automatically selecied.

After completing the parameter configuration, click
on [ Configuration Write] — [Activation] —
[ Confirmation ]

Koad

Activate ox

Inport Export Write Cancel

() After activation is completed, the station state machine (SD8021) transitions from state 1 to 2, then to
4, and finally to 8, where state 8 indicates the OP state. At this point, both SDO and PDO can perform

data transmission and reception.

(@ After enabling the ON setting, HD10000 (mapped to 6040h) will transition from state 6 to 7 and then
to 15, indicating the slave enable status. This can be achieved by assigning a specific torque value to
HD10006 (mapped to 6071h) in CST mode.

In CST mode, the current torque can be monitored via HD10006 (map 6071h), the actual position via
HD10012 (map 6064h), the actual speed via HD10014 (map 606Ch), and the actual torque via HD10016
(map 6077h). The maximum motor speed can be restricted using parameter 6080h (Note: After adding the
speed limit parameter, ensure the speed remains within the appropriate range during operation).
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Mo
4' } [ A PWR HDO ML KO
Enable
M40
_m [ A_CYCTRQ HDS00 HDS50 M51 KO
Exe(ute
sequen
tial
cycles
& W0 N BIT Bit Enable
W uz0 OFF BT Bit Cyclic position operation
- @ HD300 131072 LREAL LREAL Quad word Cyclic position
& HD10002 131072 DHNT Diouble word Station ID:0,#06074°0, Targat position
- @ HD10008 & INT word Station ID:0 #x6060:0 Modes of operation
@ HD10012 131072 DINT Nl wr il Station ID-0,#x6084-0, Position actual value
& HOD10004 0 DINT word Station I0:0 #50FF-0 Target velocity

& SFDai El INT Signal word Matian contral funcian: 4 - Simple type: 1 - Entry-lesel

prasclical lype

4) HM Mode Operation Example

HM Control Mode Associated Object

Register Explanation Unit
RXPDO[0x6040] Control word: Modify the control word to return to the origin -
RXPDO[0x6098] Return to Origin Method -
RXPDO[0x609A] | Accelerating back to the origin Unit of

instruction /s?

The control mode is HM mode (i.e., return-to-origin mode). Set
RXPDO[0x6060] . . -
its value to 6 when the motor is disabled.
SDO[0x6099] Return to the starting speed and modify it online via | Unit/Unit of

COE-Online instruction

(D Perform terminal assignment. P5-22 is the positive limit setting address, with a default value of 1,
corresponding to servo terminal SI1; P5-23 is the negative limit NOT setting address, with a default value
of 2, corresponding to servo terminal SI12; P5-27 is the origin setting address, with a default value of 3,

corresponding to servo terminal SI3.

2 On the Ethercat interface, select [Scan] or [Add Device] for slaves; on the [General] interface, use the
default configuration.
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EthercatConfig

Method 1: Click

Scan

“scan”,and-the_system
Master will automaticallky scan
FLC Master |the slave station
Slave

Method 2:Right-Click on "PLC
Master” to add devices,and
manually add slave stations

® In [Expert Process Data]—[PDO Allocation], check both 1600 and 1A00, and add 6098h to 1600.

General Expert process data Launch parameters [0 Napping O0E-Online ESC Reg

Synelapager PO list
= Index Bize Hans Sign =

= Eize Type = F

“ Thoa00 sl 4,

- AN #xlgoz 8,0 Zrd BxFDO Nagping

T WIS &0 4th 2aF0O Napping

3 130 Trputs wxlatd 130 fgt TxPFDO Magping 2
#xla0l 120 2nd TxPOO Nagping

00 Assign wxlalZ 12,0 Ird TaFI0 Kapping
Wxlald 120 4th TxPL0 Napping

B ex1e00

] #=1801

O] #xisaz

CEAsieh PDO; Add Edit Delete Moveup Move down
Index:Subldx Size Offset  Hame Typa
Wb 1 00 20 6.0 Contral Word UINT
SEOCTA 00 4.0 z.0 TargetPosition DINT
FxH0FF 00 &0 6.0 TargetVelocity DIAT
ExbOT 00 2.0 109 TargetTorgan INT

Taooe o0 0 =0 Todwiiiparatich TT

Add §088h to the POD to facilitate switching fo the
origin mode.

@ Ensure that the 6060h value in [Startup Parameters] is set to 6.

Cormral Expert preceps dats Lwunch parameters [0 Nagpleg COE-Cmline ESC Reg
Add Edit Delete Move up Move down

Rov  Iadex: subindex  Nane Tulug Bitd,.. Erver —».. Efpor —h.. Mest..,  Moted

1 BxBO60:00 Modes of opera... @ | O H| a Op node

2 ExtOcaon Interpelation .., 1 8 O O o Interpolation time peried
3 ExdOCiof Interpelation .., -3 8 O O ] Interpelatien time Lndex

The value of 606h being § indicates the origin mode.

®) [10 Mapping]The default starting address is HD10000; it can be modified as needed.
(6 After completing the parameter configuration, click [Configure and Write] — [Activate] — [Confirm].
The parameters will take effect after successful activation and saving.
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General Expert process data Launch parametars 10 Napping ¢08-Online ESC Reg

sdiess | 1he default address is HD1000.

Indox:Subldr  Wame Address Tepe Bit longth  Talue

UINT 15 0
DINT a2 0
DINT a2 ]

HDL0000
HDL0002

Centrsl Vard
TargetFosition
Target¥alacity

[ axe040:00
B insotaz o0
AxtPE 200

HEROOLG uInT 1 L)
HORO0LZ DIRT 32 0
HDLO0LS DINT 32 0
HDR00LG Ul 1 )
sINT 8 )

Axt4L 200
£ axton4:00
£ aveoec: oo
[ meorra00 &

§

tualTorque
Nededidperationbisplay
The addresses will be automatically sorted. Duplicated addresses will be
reported and an un-duplicated address will be automnatically selected

[ axs081:00 HDRO00LS

After completing the parameter configuration, click
on [ Configuration Writel — [Activation] —
[ Confirmation ]

Inport Expert Road ¥rite Cancal

ketivate o

(@ Upon completion of activation, the station state machine (SD8021) transitions from state 1 to 2, then to
4 and finally to 8, where state 8 indicates the OP state. At this point, both SDO and PDO can perform data
transmission and reception.

After switching to the OP state, the speed and acceleration back to the origin can be adjusted via
COE-Online.

—#x6083:00 Profile acceleration rw 65536000
| #8084 :00 Profile deceleration rw 65536000
608500 Quick stop deceleration e 121072000
—#x60865:00 Motion profile type e o
- #26087:00 Torque slope e 1000
608300 Torque profile type e 0
+-#x60GF . 00 Position encoder resolution ro »2¢ 6099-01: Homiﬂg h|gh Speed
3 #x6091:00  Gesr ratio ro 2¢ 6099-02: Homing low speed
- #x6092:00  Faed constant ro 24 609A: Homing acceleration
A0SR0 nine nethol L i 6099 is SDO, can be modified in the
ee.00 _ Nowisg: apasis re Xs COE interface or communicated via
—01 Speed during sesrch for switeh rw 131072 SDO commands.
_— Speed during search for zero 5% 1.6099-01/02 supports adding to startup
- #x6094:00 Homing acceleration e 262144 |/
—H#xB043:00 Profile jerk use b lparame[er&
5 40M:00  Profile jerk s »p¢ 609Ais PDQ, can be addgd to the _
|~ #u60B0: 00 Pozition offset W 1} expen data pI‘OCESS and dISpEHYEd n
—H#x6081:00 Velocity offset ™ 1] (@] mappmg
—#x60B2:00 Torque offset P 0
I #IGDMZQD Ta“ch Prﬂb! F“ction rw D |
#6089 00 Touch Probe Status ro 0

© Set the origin restoration method (6098h).
This setting ranges from-2 to 37 (currently supported values: -2 to 14,17 to 30,33,34,35,37).

After setting the enable flag to ON, HD10000 (the 6040h mapping) transitions from state 6 to 7 and
then to 15, indicating the slave enable status; subsequently, it switches back from state 15 to 31 to return
to its original position. During this return process, if the origin signal is triggered, the device decelerates
and stops according to the corresponding return procedure. To repeat the return operation, first set 6040h
to state 15, then switch HD10000 (the 6040h mapping) from state 15 to 31.
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5) PP Mode Operation Example

PP Control Mode Associated Object (Command/Setting Category)

Register Explanation Unit
RXPDO[0x6040] | control word -
RXPDO[0x6060] | The control mode is PP (Profile Position Control Mode). Set
its value to 1.

RXPDO[0x607A] | Location Given Command Unit
RXPDO[0x6072] | maximum torque 0.1%
Maximum internal speed Unit/Unit of
RXPDO[0x607F] . .
instruction
RXPDO[0x6080] | Maximum motor speed r/min
Internal speed is set Unit/Unit of
RXPDO[0x6081] . .
nstruction
Internal acceleration Unit of
RXPDO[0x6083] . .
instruction /s?
Internal deceleration rate Unit of
RXPDO[0x6084] . .
instruction /s?
maximal acceleration Unit of
RXPDO[0x60C5] . .
instruction /s?
maximum deceleration Unit of
RXPDO[0x60C6] . .
instruction /s?
RXPDO[0x6065] | Set the number of follow-up pulse pulses Command Unit
RXPDO[0x6066] | Follow error timeout time ms
RXPDO[0x6067] | Position reaches the threshold Command Unit
RXPDO[0x6068] | Position to window time ms

m ® 6081h (Profile speed) is limited by the lower of 607Fh (maximum internal speed) and
6080h (maximum motor speed).
® Any modification to the set values of 607Fh (maximum internal speed) or 6080h

(maximum motor speed) during operation will not be reflected or take effect.

PP Control Mode Associated Object (Command/Monitoring Type)

Register Explanation Unit
TXPDO[0x6041] | status word -
TXPDO[0x6063] | Internal actual location Command Unit
TXPDO[0x6064] | Position feedback (actual motor position) Command Unit
TXPDO[0x606C] | rate feedback Unit/Unit of

instruction
TXPDO[0x6077] | Actual Torque 0.1%
TXPDO[0x60F4] | Actual following error value Command Unit

(D On the EtherCAT interface, select [Scan] or [Add Device] for the slave device, and choose User

Defined as the function block in the [General] interface.’
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Method 1: Click

Scan

“scan”,and-the_system
Lo will automaticallky scan
[LC Master Jthe slave station
Slave

Method 2:Right-Click on "PLC
Master” to add devices,and
manually add slave stations

General Expert process data Launch parameters IO Napping COF-Onlins ESC Reg

Expert Config: [ A FuncRappingfum: © =
Offset time(us):
SN Vatchdog: Fimclodeule: User Define Sk

Serve Module
10 ¥odula
Slave Information Init

State Machine

Select "User Define”

Current State | |
Reques ted f |

State | |

Error Message

@ In [Expert Process Data] — [PDO Allocation], check boxes 1600 and 1A00 to add PDO parameters

associated with the mode (each parameter cannot exceed 32 bytes).

Genaral Expert process data Launch parameters I0 Napping C0E-Online ESC Eeg

Symclanager PO list
. Index Size Hane Sign |
= Size Typa s =
i, T ExFl - £
g Ao IOl 8.0 2nd BXFOO Napping
1 NEoxzIn .
Frl2 60 3rd RxFDO Napping G 3 =
urrent selection list
Frifdd 4.0 4th ExPF00 Happing
i %0 Irguts Frladd 130 1at TePDO Happing z

-Mo-more-than-32-bytes-atmost | "8 2.0 2nd TaP00 Rapping
FDO Assign Fxlat2 2.0 Jrd TxFDO Mapping

foladd 120 4th TxPOO Mapping
=3 #x1m00
] #x1801
] wx1soz
] ax1a03

| PO Add Edit Delete Mowve up Move down
Click on SM2 and select 1600-1603

Click on SM3 and select 1AD0 - 1AQ3™*Sblds Sz Offsat  Hase Te
: z Wt : 00 2.0 0.0 Control Pord HINT

The default selection is 1600, 1A00. ,pomiice 40 e Tagibesteles  BONT
FRH0FF ;00 40 6.0 TargetVelocity DIRT

FxgTL 00 20 bR TargetTorgue INT

Taanen: oo o T 0 QRITUBRTAtIch IR

In addition to the default configuration, if there IS any need,
you can click "Add™.
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(3 Ensure that the 6060h value in [Startup Parameters] is set to 1.

General Expert process data Launch parameters 10 Mapping COE-Online ESC Reg

Aod St Deew Move ) Miws down Value 1 in 6060 indicates PP mode

Rew  Index: subindex MName \'nlyﬁhs.-. Error - .. Error - .. Next... HNotes

1 #xA060:00 Modez of opera... 1 ] O O 0 Op mods

2 HxBOC2: 01 Interpolation ... 1 B O | 1] Interpalation time period
3 HxB0C2:02 Interpelation ... =3 & O (| 0 Interpolation time index

Value of 60C2 indicates sync cycle is 1000us

Startup parameters are assigned to the object dictionary when
PLC powers on. In addition to these three default parameters,
other parameters can be added as needed.

@ [10 Mapping]The default starting address is HD10000; it can be modified as needed.

® After completing the parameter configuration, click [Configure and Write] — [Activate] — [OK]. The
parameters will take effect once activation and saving are successful.

General Expert process data Launch paraneters I0 Mapping O0E-Online EST Reg

ot The starting address can be modified, and the

Indeximiblds  Mafegister type can bagelected asD or HDEt lenth  Talus

[ mab040:00 Cantral Word HDA 0000 UIRT 16 0
Ll waf0TA 00 TargetPosition HDI00G2 DINT 32 o
[ axbop® 100 TargatValocity HD1 0004 DINT a
I awho7L 100 TargenTorqus HD 0006 INT 6 [
(ERLPULA ] NodeDi0peration HD G008 SINT 2 [
Lt Waofi0 98 00 Hoaing methed HDA 20 SINT ) L]
] axtioat s 00 Status ¥erd HDL0030 UINT 18 @
[ #wp0e4: 00 ActualPeakilen HEI 00k 2 DIRT az a
[ Fadosc: b0 Welocity actusl walus HDA R4 LIRT 32 a
L) exb 07T 00 hctual Torqus HD1 8 INT 18 i
[ axso6t 00 NodeOftiperatisnhispl ay HB1OG1E SINT ] a

The addresses will be automatically sorted. Duplicated addresses will be
reported and an un-duplicated address will be automatically selected.

® After activation is completed, the station state machine (SD8021) transitions from state 1 to 2, then to
4, and finally to 8, where state 8 indicates the OP state. At this point, both SDO and PDO can perform

data transmission and reception.

(@ Modify control word 6040h (Absolute mode: 6—15—31; Relative mode: 6—79—95) to enable the
slave unit, enabling motor movement by setting parameters such as target position, target speed, and

acceleration/deceleration.

In PP mode, monitoring data can be configured via I/O mapping addresses. For example, the control
word of Axis 1 can be modified using HD10000 (6040h mapping) to enable or disable the motor, while
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the current position of Axis 1 can be monitored using HD10002 (607 Ah mapping).

General Expert process data Launch parameters IO Mapping COE-Online ESC Reg

Address
Index:Subldx Name Address Type Bit length Value
r_ﬁ#xﬁﬂﬁiﬂ:OO Control Word HD10000 UINT 16 4]
[H #x60T4: 00 TargetFPosition HD10002 DINT 32 1]
EES#XGOFF:OO TargetVelocity HD10004 DINT 32 1]
i}}#xﬁOTI:OO TargetTorgue HD10008 INT 16 6]
IE#XGOGO:OO NodeOfOperation HD10008 SINT i1 1]
Ej#xﬁO‘il:OO Status Word HD10010 DINT 16 o]
E:-E}#x6064:00 ActualPosition HD1O012 DINT 32 4]
E—E}#xﬁﬂﬁC:OO Velocity actual value HD10014 DINT 32 i}
EE#XGOTT:OO ActualTorque HD10016 INT 16 1)
!E#x6061:00 NodeOfOperationDisplay HD10018 SINT 3 1]
Import Export Read ¥rite Activate Cancel
& HD10000 95 INT
— @ HD10002 53700000 DINT
— @ HD10014 65003 DINT
6) Example of PV Mode Operation
PV Control Mode Association Object (Command/Setting Category)
Register Explanation Unit
RXPDO[0x6040] | Control word -
The control mode is PV (Profile Speed Control Mode); set its
RXPDO[0x6060] -
value to 3.
) Unit/Unit of
RXPDO[0x60FF] | Given speed . .
instruction
RXPDO[0x6072] Maximum torque 0.1%
) ) Unit/Unit of
RXPDO[0x607F] | Maximum internal speed ) i
nstruction
RXPDO[0x6080] Maximum motor speed r/min
) Unit of
RXPDO[0x6083] | Internal acceleration . .
instruction /s?
) Unit of
RXPDO[0x6084] | Internal deceleration rate ) )
instruction /s?
) ) Unit of
RXPDO[0x60C5] | Maximal acceleration . .
instruction /s?
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Unit of

RXPDO[0x60C6] | Maximum deceleration ) )
instruction /s?
Unit/Unit  of
RXPDO[0x606D] | Speed reaches the threshold . .
instruction
RXPDO[0x606E] | Speed timeout ms
Unit/Unit  of
RXPDO[0x606F] | Speed Threshold . .
instruction
RXPDO[0x6070] | Speed threshold time ms
PV control mode associated objects (instruction,monitoring type)

Register Explanation Unit
TXPDO[0x6041] | Status word -
TXPDO[0x6064] | Position feedback (actual motor position) Command Unit
TXPDO[0x606C] | rate feedback Unit/Unit of

instruction
TXPDO[0x6077] | Actual Torque 0.1%

(D On the EtherCAT interface, select [Scan] or [Add Device] for the slave device,

Defined as the function block in the [General] interface.

Scan

Master

Method 1: Click
"scan”,and-the_system
will automaticallky scan

FLU Master Jthe slave station

Slave

Method 2:Right-Click on "PLC
Master” to add devices,and
manually add slave stations
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General Expert process data Launch parametors I0 Napping O0E-Online ESC Reg

Eapert Configi [] 0 s Funclappingfum: 0 =

Offset timelus):

SN Vatchdog: (= Funclodeule:

Elave Information Init

State Naching

Select "User Define”

Curzent State |

Regues ted
State

Errer Nessage

@ In [Expert Process Data] — [PDO Allocation], check boxes 1600 and 1A00 to add PDO parameters

associated with the mode (each parameter cannot exceed 32 bytes).

General Expert process data Lainch parameters [0 Napping COE-Online ESC Eeg

Symelankger PO fist
. Indsx Bize Rans Sign = |

=} Size Troe 1did =i s

9 E’?‘ €001 6.0 2nd BxFDO Mapplng

1 xln .

Fxifd2 &0 Jrd ExFOO Napping - -

L2 ol ] (100 4o 4 R Maping  CUITENI SElECHON list
3 120 Toguta Frlatd 130 1gt TePDO Happing -1

Mo-more than 32 bytes-atmost | s 120 26 7500 Napping
P00 Assign Fxlagz 120 Frd TxPDO Napping

frladd 120 4th TxPIO Mapping
A ex1eon

#x1801

] ®xigoz

] ex1603 y

= PO Add Edit Delete Mowe up BMove down
Index:Subldx Size Offzet  Name Type
il 00 20 0.9 Control Word UINT
FEH0TR 00 4.0 2.0 TargetPapition DIAT
FxH0FF : 00 4.0 L] TargetVelecity DINT
WxfiFL ;O 0 g TargetTergue INT

TR o T To0 TodeoTomuraiicn  GINT

In addition to the defaull configuration, if there 15 any need,
you can click "Add™.

(3 Ensure that the 6060h value in [Startup Parameters] is set to 3.

Goneral Expert process data Lounch parameters 10 Napping COE-Dnline ESC Reg

Add Edit Delete Move Move down P & =
2 Value 3 in 6060 indicates PV mode
Rew  Index: sublndex Mama \'al\{lﬂ t§... FError =>... Erver <., Mext... Motes
1 Bx060:00 Medee of cpera.,, 1 B O O ] Op wode
2 Axd0CT:01 Interpolation ... i} D :‘ a Interpolation time peried
ER Interpolation ... 8 = O o Interpolation tine index

Value of 60C2 indicates sync cycle is 1000us

Startup parameters are assigned to the object dictionary when
PLC powers an. In addition to these three default parameters,
other parameters can be added as needed.

@ [10 Mapping] The starting address can be cuSTOmized.
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® After completing the parameter configuration, click [Configure and Write] — [Activate] — [OK]. The

parameters will take effect once activation and saving are successful.

General Erxpert process data Lawunch parameters [0 Mapping (0F-0mline ESC Reg

Aoirmes The starting address can be modified, and the

Index: Sublde nnpegigtef type can basdedected asd or HDsit length  Falue

Contral Waord HD L 000y UIFT

0

TargetFosition HD1 0002 DINT Iz i
TargetVelocity HO1 0004 LINT Iz i
T HO' 0006 IAT 14 il

HD1 0008 SINT ] 0

HEV 0020 SINT B 0

HO100L G UIsT in 1]

HDIDOE2 DINT 2 0

HD100L4 DIET 32 L]

ActualTorque HD1 0006 INT 14 0
Ll bl 100 Bedol idperationdi splay HO1 008 8 SIAT 8 Q

The addresses will be automatically sorted. Duplicated addresses will be
reported and an un-duplicated address will be automatically selected.

(® After activation is completed, the station state machine (SD8021) transitions from state 1 to 2, then to
4, and finally to 8, where state 8 indicates the OP state. At this point, both SDO and PDO can perform

data transmission and reception.

(@ Modify control word 6040 (6—15) to enable the slave unit, and drive the motor by setting parameters

such as target speed and acceleration/deceleration.

In PV mode, monitoring data can be configured via I/O mapping addresses. For example, the control
word of Axis 1 can be modified using HD10000 (mapping to 6040h) to enable or disable the motor; the
actual position of the motor on Axis 1 can be monitored via HD10012 (mapping to 6064h), and its current

speed can be monitored via HD10014 (mapping to 606Ch).

HIHEEE

#3l: ¥E3 & i ] g 3 #ia
(5] #5040 : 00 Control Word HO1 0000 VTHT 16 15
[#H-#wE0TA 00 TargatFesition HO1 003z DTHT 32 1]
[=+#xE060 00 Mode0flperation HDLD00S SINT i 3
[#}-#aE081 200 Frofile velocity HDioozz VOINT 2 u}
[#}-#w5083 00 Frofila aoceleration HO10024 VDIHT 2 131072
SHExE064 00 Frofile deceleration HDIO0Z6 UDIHT 3 131072
[#}-#xE07F 00 Maie profile velosity HDL0OZE VDIHT 32 131072
[&-#xE60FF 00 Target velogity HO100:30 DTHT 32 131072
[=-#x5071 00 Target torque HO100EE T 16 1]
[#-#xE041 00 Status Werd HDioo10 UTHT 16 1581
(&) RaSDE4 - 00 AotnalPezition HDtoo12 LTHT 32 FEILTEATL
(#0860 00 Velasity actual value HOLO014 ITHT 32 131038
[FH¥nE077 .00 AetualTor que HOLO0D1& IHT 16 =

(& #6061 00 ModeQflperationlisplay HD10O018 STHT g 3
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— & HD10000 15 INT
@ HD10012 315360395 DINT
— & HD10014 130324 DINT

7) TQ Mode Operation Example

TQ Control Mode Associated Object (Command/Setting Category)

Register Explanation Unit
RXPDO[0x6040] | control word -
RXPDO[0x6060] | The control mode is tq (Profile Torque Control Mode); set its

value to 4.
RXPDO[0x6071] | Given target torque 0.1%
RXPDO[0x6072] | maximum torque 0.1%
RXPDO[0x6080] | Maximum motor speed r/min
RXPDO[0x6087] | Set torque slope 0.1%/S

RXPDO[0x6088] | Set the torque profile type to be used -

TQ Control Mode Associated Objects (Command/Monitoring Category)

Register Explanation Unit
TXPDO[0x6041] | status word -
- .. Command
TXPDO[0x6064] | Position feedback (actual motor position) Unit
ni
Unit/Unit  of
TXPDO[0x606C] | rate feedback . .
Instruction
TXPDO[0x6077] | Actual Torque 0.1%

(D On the EtherCAT interface, select [Scan] or [Add Device] for the slave device, and choose User
Defined as the function block in the [General] interface.

Method 1: Click
"scan’,and-the-system
-EERs will automaticallky scan

FLC Master |¢{he slave station

Scan

slave

Method 2:Right-Click on "PLC
Master" to add devices,and
manually add slave stations
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@ In [Expert Process Data]—[PDO Allocation], check boxes 1600 and 1A00 to add PDO parameters
associated with the mode (each parameter cannot exceed 32 bytes).

General Expert process data Laanch parameters 10 Napping COE-Online BSC Reg

Expert Config: [C] i = PFuncRappingfum: 0 =

Offeet timaiush:

= = =
SN Yatchdog: = Funclodeule: Oser Define -
Serve Bodils

10 Beckile

Slave Information Init

State Nachine

Select *User Defing”
Current State

Regees ted
State

Error Nessage

(3 Confirm that the 6060h value in [Startup Parameters] is set to 4.

Compral Expart process r"JuD Bagpleg OOE-Omline ESC Reg
o S e e DS Value 4 in 6060 indicates PV mode

Fov  Index: subindex Mame Ual'{}h’u.._ Error =2, .. Ervor =x... Mext... WNotes
i AxB0H0:00 Redep of cpera.., 1 8 Op nede
Interpolation time peried

i ]
2 RaB0C2:01 ]ntnrpolntior.... ] O ]
3 L} L ekt Interpelation ... 8 ] U ) Interpelation time index

Value of 60C2 indicates sync cycle is 1000us

Startup parameters are assigned to the object dictionary when
PLC powers on. In addition o these three default parameters,
other parameters can be added as needed.

@ [10 Mapping] The starting address can be cuSTOmized.

® After completing the parameter configuration, click [Configure and Write] — [Activate] — [OK]. The
parameters will take effect once activation and saving are successful.
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GeneTal Expert process data Launch paramsters I0 Bapping COF=(mline ESC Reg

ficwe The starting address can be modified, and the

Index:subldr  mafeqister type can besgelected asd or HDeit lesth  #alue

[Hertn40:00  Contral Word HD 6000 UIRT 18 0
=i_ln$¢'.‘a:ﬁ-.- TargetFosition HDA 002 DINT 32 1]
] axbOFF 00 TargetVelocity HE (OG4d bINT 32 ]
H gxtiov1 00 TargetTergus HE 0000 IRT 1 1
[ gvsnea; 00 NadeDfOperation HD (008 SINT | Q
[ w00 Homing method HEL 024 ZINT 8 [}
LH axéi041 1 00 Status Word HO1 G000 UIET 14 i
H axtines o0 ActualPealtlen RO 005 2 DINT 32 a
[l axtinac: oo Velocity actusl walus HD0GE 4 DIRT 32 L
L= AB07T 1 00 Aotual Torque HIO GG 6 INT 16 [}
] axsinat : o0 Hodetfdperationbisplay HD1GOLE SINT a a

The addresses will be automatically sorted. Duplicated addresses will be
reported and an un-duplicated address will be automatically selected.

© After activation is completed, the station state machine (SD8021) transitions from state 1 to 2, then to
4, and finally to 8, where state 8 indicates the OP state. At this point, both SDO and PDO can perform

data transmission and reception.

(@ Modify control word 6040 (from 6 to 15) to enable the slave device, and drive the motor by setting
parameters such as target torque and torque rate.

In tq mode, monitoring data can be configured via I/O mapping addresses. For example, the control
word of Axis 1 can be modified using HD10000 (mapping to 6040h) to enable or disable the motor; the
actual torque of the motor on Axis 1 can be monitored using HD10016 (mapping to 6077h); and the
torque slope of Axis 1 can be set using HD10038 (mapping to 6087h).

& HD10000 |5 T

—& HD10018 41 T

— & HD10032 50 UDNT
& HD10012 36084204 DINT
& HD10014 132188 DINT

8) Probe functionality example (using the Xinje DS5C1-20P4-PTA servo as an example; the operation
method for DS5C2 is identical to that of DS5C1)

Probe Function Association Object

Index Sub index Name Unit
60B8h 00h Probe Function Settings -
60B9h 00h Indicates the status of the touch probe function -

Indicates the rising edge clamping position of Touch Probe | Command

60BAh 00h )
1 Unit
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Indicates the clamping position of the falling edge of Command
60BBh 00h )

Touch Probe 1 Unit

Indicates the rising edge clamping position of Touch Probe | Command
60BCh 00h .

2 Unit

Indicates the clamping position of the falling edge of Command
60BDh 00h .

Touch Probe 2 Unit

(D External wiring and probe terminal assignment: P5-62 and P5-63 are designated for probe function
terminals. Probe 1 can only be assigned to SI1, while Probe 2 can only be assigned to SI2. When

assigning SI1, write '1' into P5-62; when assigning SI12, write '2' into P5-63.

Factory default Settings when using the probe
value function
Product model
P5-62 P5-63
P5-62 P5-63 . i
(Terminal) (Terminal)

DS5C2 (7.5 kW and

0 0 1 (SI1) 2 (SI2)
below)
DS5C2 (15~32kW) 6 7 6 (P-) 7 (D-)

2 On the Ethercat interface, select [Scan] or [Add Device] for slaves; on the [General] interface, use the
default configuration.

Method 1: Click
“scan”,and-the-system
Baster will automaticallky scan

FLC Naster |tha slave station

Slave

Scan

Method 2:Right-Click on "PLC
Master” to add devices,and
manually add slave stations

(3 When a level signal connected to driver SI1 or SI2 undergoes a transition, the probe function is
activated, and the probe value is locked in the corresponding COE object address 0X60BA—0X60BD. To
read the probe value, the corresponding probe value object (0X60BA—0X60BD) must be added to TxPDO

for data acquisition.

[Expert Process Data]— In [PDO Allocation], select 1600 and 1A00; add 60B8h to 1600, and add 60BAh
and 60BCh to 1A00 (this example uses the rising edges of the two probe signals; for falling edges, add
60BBh and 60BDh).
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General Expert process data Launch parameters IO Mapping COE-Online ESC Reg

SyncManager BEOUE
[1aa 3 b i =41

A Siz8 Time l-st RxPDO Nap,

9 MRaX%: it HelAQl A0 nd BEDO Mannin
H#x1602 6.0 3rd RxPDO Napping
Hx1603 4.0 4th RxFDO Mapping
fx1al00 13.0 1st TxFDO Napping 3
#x1a01 12.0 2nd TxPDO Napping

FDO Assisn #x1a02 12.0 3rd TxPDO Napping
#xlal3 12,0 4th TxPDO Napping

| #x1600 |

1 #xi601

[ #xi60z2

Ll #xoos PDomdit Delete Move up Move down
Index:Subldx Size 0ffset Hane Type
#x6040:00 2.0 0.0 Control Word UINT
HxB0TA:00 4.0 2.0 TargetPosition DINT
H#xBOFF : 00 4.0 6.0 TargetVelocity DINT
#x6071:00 2.0 10.0 TargetTorque INT
H#xB060:00 hialo 12.0 NodeOiOperation SINT

Import | Expert Read Yrite Activate Cancel

Cemeral Expert process data Launch parameters 10 Napping (0E-Online ESC Reg

The default address is HD1000.

Address

Index:Sublde  Hame Address Type Bit longth Walue b

[ Aati040:00 Contrel Vord HD L0000 UIRT 1% Q

xB0TA 00 TargetPosition HO 0002 DINT 32 a
20 TargatVolocity HEE 004 DINT 52 ] =

1] HOTUOOH L 1L [
Lo T TErTo DT [

Status Yord et T UINT 14 a
HOIOO1Z DIRT a2 a [

HDEOOL 4 DINT 32 0

HOE 0016 INT i a

Hedeifoperationiisplay HE oG8 SINT 8 a

The addresses will be automatically sorted. Duplicated addresses will be
reported and an un-duplicated address will be automatically selected.

After completing the parameter configuration, click
on [ Configuration Write] — [ Activation] —
[ Confirmation 1

Taport Export Foad ¥rita Activate [ o Cancel

@[10 Mapping]The default starting address is HD10000; it can be modified as needed.

®) After completing the parameter configuration, click [Configure and Write] — [Activate] — [OK]. The

parameters will take effect upon successful activation.
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s L] Contral Werd 1D Do UTHT 16 [
-EuGlTA: 00 TargatFosi tion HD1 0032 OTHT e -4
=-EuElFF . 00 TargatValeeity KD 00d4 DINT e i}
H-BueElT100 TargetTorqus KD D0aE ImT 18 o
== Rl i) MedsOfTparation B0 pong I |

a8 kR Touch Frobe Funetion e UTHT 18 1] 1
TFFRGIET TTatus word FITOOTT TINT 16 BGT
- EaelE 0 Artual Fozition KO0z nINT 32 -4
HEsBlEL: Velomi by actual value KD10m4 DINT a2 15
HExGITT 00 Betual Tor qus Home 18T 16 0n
AL 1] Mod=D [Tperationlli spl sy I D SINT ] 1]
kil EA: 00 Toweh Frobe Fosl Fos Vales K o2 2 DINT 2 o
e Sk Touch Proba Fos? FPos Value I D24 DIHT ki 0
B ED 00 Touch Frobe Status KD D026 UTHT 16 [t}
R0 EE: 00 Touch Frobe Foz! Heg Value KD D02 S DINT 3z i}
S-EElED 00 Teuch Frebe FozZ Heg Value e DINT 3z 1]

(6 After activation is completed, the station state machine (SD8021) transitions from state 1 to 2, then to
4, and finally to 8, where state 8 indicates the OP state. At this point, both SDO and PDO can perform

data transmission and reception.

(@ After enabling the slave device, the probe function can be activated by modifying the HD10024
mapping (specifically, the 60B8h mapping).

After enabling the probe function, the rising edge bit values of Probe 1 can be monitored via HD10022
(60BAh mapping), those of Probe 2 via HD10024 (60BCh mapping), the current probe status via
HD10026 (60B9h mapping), the motor's actual position via HD10012 (6064h), and the actual speed via
HD10014 (606Ch mapping).

M300
_H [ A_MOVEA D300 D350 M302 KD
Absolut
e
operati
on
instruct
ion
M310 SM11 Yi2
| e

— )
Probe 10ms
signal RTC

pulse:

Sms

ON

5ms
77777777777777 OFF

! EDMOV  HD354 HD400
M200
I l A _PROBE 1 HD300 HD350 M312 KO

ot HD300:Periodic position
functio
n
MO
_H I APWR HDD Ml KD
Enable
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~@ Mo
—® M
@ D10
- @ M300
@ D300
@ D304
@ D308
- @ D312
@ D316
- @ M302
@ M200
— @ M310
@ Y12
@ su11
— @ u310
@ HD354
@ HD358
@ HD400
}—0 HD10012

ON BT Bit Enable
8T Bit Enable status
0 UINT Single word Control mode
OFF BIT Bit Absolute move command
1000000000 LREAL Quad word Target absolute position
10000 LREAL  Quad word O——
i LRGN Quad word Acceleration
S LHERd. Quad word Deceleration
100 LREAL Quad word Terk
OFF BIT Bit Absolute positioning completed status
ON BT Bit Probe function
ON BIT Bit Probe signal
OFF BIT Bit PBrobe 511 signal status
ON BIT Bit 10ms clock pulse: Sms ON 5ms OFF
ON BIT Bit Probe signal
99140 LREAL Quad word Probe latched position
5965 LREAL Quad word Probe latched velocity
89140 LREAL Quad word Position storage register
466533 DINT Double word  Station ID:0 #x6064:0, Actual position
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14.2 Befei TwinCAT and Xinje DSS5C2 Servo EtherCAT

Communication Example

This example demonstrates how the Beckhoff TWINCAT control software functions as the EtherCAT
master station while the XINJE servo acts as the slave station, enabling EtherCAT motion control.

14.2.1 system configuration

name Model/Specification quantity remarks

The application version used in this
TWINCAT XAE (VS 2013) 1 example:

Motion Control

Software
TC31-FULL-Setup.3.14022.27
Xinje Servo DS5C2-41P0-PTA 1
For connecting the computer to the
Ethernet cable JC-CA-3 Several

SE€rvo

14.2.2 System topology

EtherGAT Motion
Bus

The two communication ports of the Xinje DS5C2 series servo drives adhere to the "bottom-in, top-out"
principle: the master station must connect to the port below CN1 of the first servo, then the port above the

first servo connects to the port below the second servo, and so on.
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14.2.3 Debugging Steps

1) Add an XML file

Before launching the software, copy the DS5C2 servo device description XML file to Twincat's
installation directory—the default path is C:\TwinCAT\3.1\Config\lo\EtherCAT.

2) New Project

Double-click to open the TwinCAT XAE (VS 2013) software and create a new project:

(1) Execute FILE—NEW—Project;

(2) Select the TwinCAT Project, enter the project name and save path, then click OK. The Attribute

Resource Manager will appear in the Project panel.

4 Templates
¥ Other Project Types
b TwinCAT Measurement
TwinCAT PLC

Samples

¢ Online

Name: TwinCAT wendangi |

Location: FATWINCATY

Solution: Create new solution

Solufion name:  TwinCAT wendangtuli

3 TwinCAT XAE Projec... TWinCAT Projects

Click here to go online and find templates.

Type: TwinCAT Projects
TwinCAT XAE System Manager

Configuration

Browse.. |

[¥] Create directory for solution

| oK || Cancel |

31 Solution TwinCAT wendangtuli* (1 project)
4 ol TWinCAT Projects
4 4 svsTEM
% License
b @ Real-Time
% Tasks
si= Routes
82 Type System
TcCOM Objects

3) Hardware Scan

&% Mappings

If the controller is not in config mode, click this icon to switch e it to config mode first, then

right-click the Device and select Scan to scan the Ethercat slave.

w wendangtuli - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT
| B-O-& P

Solution Explorer - B x

ol e-8|s=  Oiggmicn

Search Solution Explorer (Ctrl+;) P~
R solution ‘wendangtuli’ (1 project)
4l wendangtuli

b @l SYSTEM

& moTion

Bl rLc

41 SAFETY

E C++
4 [@yo

b &% Mappings 0O Add New Item... e
‘3 Add Existing Item...

BUILD DEBUG TWINCAT

Shift+Alt+A

“\ Scan

TWINS?
| = | » Attach.. -
 |Build 4022.27 (Loaded -| . iy Bl | B @ X @& | W 7. || <Local>
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o

Microsoft Visual Studio |

HINT: Not all types of devices can be found automatically

1 new [0 devices found

J|Dence 2 [EtheCAT]  [EMGERR (TvanCAT dntel PLI E themet Adapter [Gigab]

ok | cancel |

Solution Explorer > I x
New Project l vo=
- @ o-a| &=
b Recent NET Framework 4.5 | Sort by: | Default led P~ .
3 d = — Search Solution Explorer (Ctrl+;) P -
4 Installed
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D¢ wendangtuli - Microsoft Visual Studio (Administrator)
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINS?
fc-o|B-O-2Ed |9 - @ «| » Atach.. -
7 [Build 4022.27 (Loaded -| . i3 Bl | B0 @ X @ | @ 7. | [ <Local>
Solution Explorer \v B x
cod|e-8|s= O e onfiE mo

Search Solution Explorer (Ctrl+;) P~

] solution ‘wendangtuli’ (1 project)
4 ol wendangtuli
b @l SYSTEM
MOTION
i ric
{8 sareTy
E C+s
& 10

b ='_ Mappings O Add New Item... Ins

‘0 Add Existing Item... Shift+Alt+A
Export EAP Config File
@ * Scan
aste with Lir

=

3

HINT: Not all types of devices can be found automatically

=

|[ ok Ill Cancel

S 0 dsees fund

([7/Bevnce 2 EherCAT]  [EHGER (TonCAT iiel LI Eihame Adapier igab] |
[ Concel |
[ seectan |
[ Unssiectan |
Microsoft Visual Studio [~ 22|

REIRECCAT drvelo) sdded

() CNC - Configuration

[
Append linked asis to: I @ MC - Configuration I

Cancel

e
el Scan for boxes
. ° 4

Scan until the end and automatically add to NC mode.

[ Yes

|N0

After completion of the scan, an NC axis Axisl corresponding to the servo-connected motor can be

observed in Motion, while the scanned driver DS5C?2 is visible in Device.

b _ﬂ SYSTEM

4 MOTION

4 NC-Task 1 SAF |

[ NC-Task 1 SVB

:E Image

[ Tables

[@] objects
AT Axes

| b sk Axis 1

4 4% Devices

4 &3 Device 2 (EtherCAT)
’15 Image

*¥ Image-Info

2 SyncUnits

b Ll Inputs

b Bl Outputs
bl InfoData

I b =l Drive 1 (XINJE-DS5-C CoE Drive) I

@’ Mappings
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4) Link NC axis and physical axis

You can select the physical axis associated with the NC axis through Axis1-Settings-Link. This link is
automatically added during hardware scanning, or you can manually right-click the axis and select
Append axis to link the NC axis to a physical axis. The window displays the correspondence between the
NC axis and the physical axis.

(SRR Visualization MAIN

=
| General| Settings | Paraneter | Dymanics | Online | Functions | Coupling| Conpensation|

@ink To I/0. I Driwe | (XINJE-DSS-C CoE Driwe)

7| Select /O Box/Terminal ['Axis 17 ==

@ o-a &=

Search Solution Explorer (Ctrl+;) 49,'3‘
&

] Solution 'TWINCATtest' (1 project)
4 ol TWINCATest
bl SYSTEM
4 MOTION
4 [ NC-Task 1 SAF
[E1 NC-Task 1 SVB
’. Image
[T Tables
Objects l/])

A By "
b EIPLC
41 SAFETY
B c++
4 /0
4 ﬂ% Devices
4 7 Device 2 (EtherCAT)
2% Image

Type Marme Comment

[none) [none]

4 n 2

ou

%% Image-Info

5) Debugging via the NC-Online interface

(1) Click the icon to activate configuration, switch TwinCAT to the run mode, then sequentially select

Motion-Axis1-Online to debug the Servo
Solution Explorer x| I Visualization
@ o-a| & - [Gonseal | Sattings | Ravameten] yamic]] Online |[isetisns] Covaling] Conpenzation]
Search Solution Explorer (Ctrl+) p- - e i o
D slton TNt prjc e | N .
< d IWINGAT b=t 5 B ooar .00, 0.008) Caws 0.0000
- M @ Override [¥] Total / Contrel %] Ervor
100, 0000 % 0.0/ 0.00% [
iy NC-Tas] A Status (log.) Status (phys.) Ensbling
[& NC-Task 1 5VB [FlReady [1HOT Moving | []Coupled Mode [FlControlle
#¥ Image [Ccalibrated [Woving Fw [In Tareet Fos Feed Fw
] Tables [FlHas Job [Moving Bw [“]In Pos. Range [F]Feed B
[T Objects - Controller KFactor:  [nn/s/mn] Refarence Velocity, nn/=]
T Aes @) 1 2200
b B Awis 1 = Target Position: [on] Target Veloeity: [rm/'<]
B S 0 ﬂ o
0] sAFETY
8 wlel sl wEE 8w
4 @Eyo F1 F2 F3 F4 F8 F9
4 % Devices
4 = Device 2 (EtherCAT)
2% Image
% Image-Info
b 2 SyncUnits
b [ Inputs
b Bl Outputs
P @ Infobata XiS.

If the current axis position is not visible on the Online tab, verify that the motor model
has been correctly added and that the configuration activation procedures have been
completed properly.

(2) Click Set, manually check Controller, Feed Fw, and Feed Bw, and configure theOverride (speed ratio),
then click OK; alternatively, directly click ALL to enable all axes, setting the speed ratio automatically to
100%.
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| General [ settings | Parameter | Dynamies| Online | Functions| Coupling| Compensation|

[mn]

-0.0020 = Lo

S re— [nm] hctual Velocity: [mnf=] Setpoint [mmy 5]
0.0013 (=000, O.006) -0.0015 0. 0000
Override: [%] Total / Control %] Error: D
100, 0000 % 0,00/ 0.00 % 0 (0] Set Enabling
Statuz (logz. ) Statuz (phys. ) Enabling 7] Cantral
_ i /| Contraller
[T Ready [Z1W0T Moving [FlCoupled Mode [TControlle [@] Feed Fre
[Calibrated [[IMoving Fu [[1In Target Pos.  [|Feed Fw [@] Fecd B
DHas Tob DMoving Ew DII\ Fos. Range DFead Ew BNGE:
Ovweride [%]
Controller Ev—Factor:  [mm/s/mm] Reference Velocity: [rms =] A
1 H 2200 LI 100 Al
Target Fositien: [mm] Target Velocity: [mm, =]

. 4

1 i
alelslwEEB 3w
F1 E2 F3 F4 F3 F9

(3) If the Ready status is checked, it indicates that the motor is enabled. At this point, the shaft can be
operated via F1-F4 for spot movements. The spot movement speed is set in the Manual Velocity field of
the Parameter tab, with default values of 100 mm/s for slow spot movements and 600 mm/s for fast spot

movements.

| Gemeral [ Settings | Pavameter | Dymanics| Online | Functions| Coupling| Compensation|

L™ 10.0020] ]

Lag Distance [mm] Actual ¥elocity: [mmfs] Setpoint [mm/ =]
0.0001 (-0.007, 0.0068) 0.0031 0. 0000
Override: [%] Total / Contrel %] Error:
100. 0000 % 0.00 / 0.00% 0 ([@=0)
4 Loz Status (phys. ) mabling
[V Ready [V 90T Mowing [Clcoupled Mode [@Controlle: . Set
alibrated | |Moving Fw [1In Target Pos. | |[#]Feed Fw
[T]Has Tob [T Moving Bw [In Pos. Range [#|Feed B
Controller Ev—Factor:  [mm/s/mm] Reference Velocity: [mm/=]
iy i
Target Pozition: [mm] Targat Velocity [mm/=]

] 4

o
el Sl EEIE 8w
Fi | F2l Fsl F4 Fg | F9

(4) After setting the Target Position and Target Velocity, press F5 to activate position control; the motor
will move to the specified target position. This is absolute positioning, and you can use F6 to pause

during the process.

|General I Settings I ParameterI Dynamicsl Ornline | Functionsl Coupllngl Compensation|

Setpoint [mm]
= -0.0019 -0. 0018
Lag Distance [mm] Actual Velocity: [mmfs] Setpoint [mm/=]
0.0000  (-0.007, 0.008) 0. 00sT 0. 0000
Override: [%] Total / Control %] Error:
100. 0000 % 0.00 f 0.00 % 0 ({0x0)
Status (log ) Statns (phys. ) Fnabling
mReady @NUT Moving L:Coupled Mode [ Controlle [ Set

DCalibrated I:]Moving Fw |_In Target Fos. |_7_|Feed Fuw
[ Has Job [TIMowing Bw []In Pos. Range [V]Feed Bw

Controller Ev—Factor: [ml_n;'r_;frmm] Reference Velocity: |_:mr_nfrs]
1 3 2200 1
Target Position: [mm] Target Velocity: [mm=]

5000 ﬂ 1000

el sl EE 8w
Fi| ‘ez [Fel (Fa Fg | F9

492



DSS5C2 Series Servo Driver User Manual Table of Contents

(5) When an NC error occurs, the Error message displays the corresponding error code. To reset the error,
press F8; otherwise, the axis cannot continue its operation. F9 is the origin-seeking button: pressing it sets
the axis position to 99999... and initiates slow movement. However, the origin signal requires external
hardware input and cannot be captured in the Online window. Therefore, F9 is generally not used for

origin restoration; instead, this function is implemented through programming within the system.

|General ISettings I ParameterI Dynamicsl Online | Functionsl Couplingl Compensationl

Setpoint [mm]
| -0.0019
Lag Distance [mm] Actual Velocity: [mmfs] Setpoint [mm =]
0.0001  (-0.007, 0.008) -0.0017 0. 0000
Override: [%] Total / Comtrol %] [Error:
100. 0000 % 0.00/ 0.00% 17510 ([Dx4466)
Status (log. ) Status (phys. ) Enabling
DRead}( NUT Moving DCoupled Mode [ Controlle | Set

[Mcalibrated [IMoving Fe [[]Tn Tarzet Fos [#]Feed Fu
[|Has Jab [TIMowing Bw [[In Pos. Range [F]Feed Bw

Contreller Kv—Factor:  [mm/s/mm] Feference Velocity: [mm/ =]
L (T 1
Target Position: [mm] Target Velocity: [mm/ =]

] 4

1l 0
wlel sl BB |8
F1 F2 F3 F4 F& s

For more single-axis debugging features, refer to the "TC3 Training Manual V1.1.0".

6) Control the DS5C2 servo motor via PLC control programming

(1) Add the motion control library file and axis type variables

Create a new project in the PLC, expand it, locate the References section below, right-click and select
Add Library. In the dialog box that appears, navigate to Motion--PTP--TC2-MC2 and choose Add. This
completes the addition of a library file to the PLC.

Solution Explarer PP TWINCATtest & X Visualization
@ o-a| &= General et tings)
Search Solution Explorer (Ctrl+;) P~
27 Solution TWINCATtest’ (1 project) @ Trizcar | Add Library
4 [ JvaNCATtes: YL Y e o siring for a Rt soarch i al s
b @l svsTem Version | Enter a string for a fulliext search in al ibraries..
4 MOTION Engineer | Library Company o
4 [& NC-Task 1 SAF Firgih # 25 Intern
[ NC-Task 1 SVB =
*® Image Project
[ Tables 3
Objects Copyvigh
4 T Axes hitp /e
b Axis 1
Twincattest Project 1
b B References . |
e b, |
3 GVLs Placeholders...
4 MRole Library repository.. Beckhoff Automation GmbH Il
P i MAIN (PRG) Set to Effective Version Beckhoff Automation GmbH
b G VISUs
&2 GlobalTextist Set to Always New_est Version | Tc3_MC2_AdvancedHoming Beckhoff Automation GmbH =
93 Twincattestime

& Visualization Manager

b I Twincattest Instance Y- OFErrors | 1 0 Warnings |
I SAFETY Description &
EC++
» Eo

In the main program of the POU, create a variable of the Axis ref type. Axis ref is a structure primarily
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used for data exchange between NC and PLC, and it also contains other internal structures. We refer to

this Axis_ref type variable as the axis variable.

Solution Explarer
oG o-a| s -
Search Solution Explorer (Ctrl+;) P~

1 Solution TWINCATtest' (1 praject) £
4 gl TWINCATtest
bl SYSTEM
4 MOTION
4 [ NC-Task 1 SAF
[E1 NC-Task 1 svB
2% Image
[T Tables
Objects
4 T Axes
4 B Axis 1
b # Enc
b 2d Drive
I Ctrl
b Inputs
b [ Outputs

W e Ry

Jerk:= ,
BufferMode:= ,
Options:= ,
Done=> ,

Busy=> ,

Active=> ,
Commandiborted=> ,

oo W M

j Twincattest Project
b [ External Types
b [ References

03 ouTs

3 GvLs

=
B MAIN (PRG) | Error List

4 VISUs b | 0 Errors | 1 0 Warnings ‘ 0 Messages
i Visualization
43 GlobalTextList
b [ PlcTask (PlcTask)
23 Twincattest.tmc
& Visualization Manager
b O Twincattest Instance
[ saFeTv

]

Error=> ,
ErroriD=> );

WM M M N MM NN

Description &

After completing the program, compile it to check for errors. In this example, the project is named
Twincattest; locate the Twincattest Project, right-click it, select Build, and click OK.

Solution Explorer

= B g = 1
0] ‘ o-d| = 2} VAR
Search Solution Explorer (Cirl+;) P~ 3 axis :axis_ref;
b =l Drive P : D000
oy Ctrl
b L Inputs
b Outputs
T3 External Types 2] login |
b B Refreices [| & euild |
3 DUTs Rebuild
I CV e Check all objects
4 [ poOUs &
5] MAIN (PRG) 22
4 [ VISUs Add 3
& Visualization Export to 7IP

{if] GlobalTextList

1 rt fi e
b [ PlcTask (PlcTask) i

35: Twincattest.tme @ Export PLCopenXML...
&l Visualization Manager g Import PLCopenXML..
b UR Twincattest Instance 3¢ B Del
[ sareTY :
Bl ce+ Save as library ...
4 s} Save as library and install ...
4 % Devices ¢ Open Folder in File Explorer
4 7% Device 2 (EtherCAT) T
*8 [mage & Pmperl.\es - _ Alt+Enter |0 0 Mess
3% Image-Infa Description 4
b 2 SyncUnits
b I Inputs
> [ Outputs
b @ InfoData
4 & Drive 1 (XINJE-DS5-C Cof Drive)
it <l rvor i I
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After successful compilation, the corresponding variables will appear in the Instanc directory of the
project. Upon successful Build compilation, you can observe two variables bound under PlcTask Inputs

and PlcTask Outputs respectively within the Twincattest instance.

Search Solution Explorer (Ctrl+:)

4 MOTION
4 [B] NC-Task 1 SAF
[E1 NC-Task 1 SvB
’_E Image
[ Tables
[&] objects
4 T pxes
4 Bt Axis 1
b 8 Enc
b 2l Drive
lay Ctrl
[ Inputs
b [ Outputs
PLC
Twincattest
4 UF Twincattest Instance
F] PlcTask Inputs
| P 2 MAIN.axis.NcToPlc |
& T PIcTask Uutputs
b B MAIN.axis.PlcToNc
| SAFETY

@C++

(2) Variable linking between NC and PLC

In Motion, expand the Axis section, locate the created NC axis Axisl, and double-click it. In the
right-side interface, find the 'Link to PLC' option under the Settings tab, then connect Axisl to the
corresponding PLC. This connection enables data exchange between the NC and PLC.

Solution Explorer

TWINCATtest = > JUENEIEEIED)

@ o-a| &~ Genival| Settings |Farameter| Dymemics|Online | Functions| Coupling| Conpensation
Search Solution Explorer (Ctrl+) P~ —
Drive 1 (XINJE-DS5-C CoE Drive)
fal Scldion TWINCATIG L RioieEy @ WTH, axie Guinattsst Tastamss)
4 oll TWINCATtest =
> i M _— fris Type:  [CANopen IS402/Profile MIP 742 (s.g EtherCAT Cof Drive) |
e N3 Unit s «  Display Only)
[B1 NC-Task 1 5v8 | Select Axis PLC Reference (‘Axis 1) ==
28 Image
[T Tables. P 0K
@ objects Result L)) |
e rovin:
& =
b~ % Enc @ Unused
b =) Drive buis Cyele Tim @Al
Iag Ctrl Divider
b Inputs Modula
b Outputs
a
LB Twincattest
b &l Twincattest Project
4 OF Twincattest Instance
4 [ PlcTask Inputs
b F MAIN.axis.NcToPlc
4 W PlcTask Outputs

(3) Call the function block to control axis movement

In the POUs-MAIN (PRG) interface, declare an MC_power function block and an MC_MoveAbsolute
function block. The MC_power block controls axis enablement, while the MC_MoveAbsolute block

controls absolute position movement of the axis.
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PROGRAM MALIN
VAR
axis
power
move sbsolute

raxis_ref:
:MC_ POWER:
:MC MowveRbsolute;

In the program editing window, press F2, then select power and move absolute from Categories —

Instance Calls to invoke the defined function block in the program.

Input Assistant

Text search | Categories
Variables a Name Origin
Module Calls % @ axis
Instance Calls +- % move_absolute

1 | _
Function Blocks + % power
Keywords +- 4} T2 Mc2
Conversion Operators * - {} VisuDialogs

i

[¥] structured view

Documentation:

@ Insert with arguments

Insert with namespace prefix

axis: axis_ref;

(VAR)

Complete the parameters in the function block: Enable indicates the enabling bit; Enable Positive allows

forward rotation, while Enable Negative allows reverse rotation; Overwrite specifies the speed ratio;

Axis denotes the corresponding axis; Position indicates the positioning location; Velocity represents the

positioning speed; Acceleration denotes acceleration; and Deceleration denotes deceleration. Additionally,

declare two boolean variables, power_do and move_do, as trigger bits for the enabling and absolute

position motion function blocks, respectively. Also declare a real-type variable to store the absolute

position, velocity, and acceleration values for the absolute position motion.

van = [

i PROGRAM MAIN
= Z

3 axis

raxis ref;

4 DOWET
5 move_absolute

power do

8 move_do

3 move position
10 move velocity
11 move_ac

1z move de

"H_TUWEE:

:MC Movelbaolute;

:BOOL;
:BOOL;
: LREAL;
: LREAL;
: LREAL;
: LREAL;

13|  END_VAH
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power (
move absplute( Axis:= axis
" ]
Axia:= axis , Enable:= power_do,
Execute:= move do Enable Positive:=TRUE ,
Position:= move_position, Enable_}}egatj_ve-=1'mj7
] i E

Velocity:= move_wvelocity, Override:=

gt |
Acceleration:= move ac, BufferMode:=

e |

Deceleration:= move_de, Options:=

iy
Jerk:=, Status=» ,
BufferMode:= , Busy=»

; s’ r

Opticna:= Letive=s ,
Done=> , Error=> ,
Buay=> , ErrorID=yr );
Aotive=r ,

Right-click on VISU below the PLC, select Add from the pop-up menu, then choose Add Visualization

from the new menu to create a visualization interface.

- - 1 PROGRAM MAIN
& o-a| & - | s
earch Solution Explorer {Cirl+;) P - 3 axis raxis_ref:
£ Image a 4 power :MC_POWER;
. 5 move_absolute :MC Movelbsolute;
[ Tables B
Objects 7 power do & pou
4 Sl Axes 8 move_do o
4 B Axis 1 - B posTiE &) POU for implicit checks...
b 8 Enc 10 move_velocit ¢ DUT.
b =] Drive = @ Global Variable List..
. il = B Referenced Tk
b 0 Inputs p—— e =
b =L . 10 Busy=> , I@ Visualization...
(1) 11 Active=> :
o 4 Recipe Manager...
4 Erc 1z Error=s , M E g
] ml\{umcaﬁesi 12 ErrorID=> )3 Image Pool...
4 =] Twincattest Project 14 =0 Interface...
b L 5 2
[ External Types l mm‘re_absnlu[ ig L Dorumictes b ®
b [ References 18 Exis:= axis X
3 DUTs 17 Execute:= md Test List..
[ GVLs e Bosition:= o (& Class Diagram..
5 12 Velecityi= 1o I .
i Acceleration O Existing Item... Shift+Alt+A
21 Deceleratior T MNew Folder
T GlobalT et | » | [3 Existing Folder Content...
b B PlcTask (PlcTask) Export to ZIP
25 Twincattesttmc Import from 7IP
&4 Visualization Manager
4 Of Twincattest Instance ff1 Export PLCopenXML..
b [ PlcTask Inputs [ Import PLCopenXML... jrings | @ 14 Messages | Clear
b [ PlcTask Outputs ¥ cut Ctrl+X
I8 sareTy &l Copy CirlsC
B cer Del Del
« Byo X  Delete el
4 " Devices I Rename
4 == Device 2 (EtherCAT) £ Properties Alt+Enter
2@ ,
w3 [mage L error i IRV

In the toolbar of the added Visu interface, select the rectangular box and drag out a control. Double-click

the rectangular box control to configure it.
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rearch Toolbox Fe
4 Basic

Pointer

Curve

Ellipse

Frame

Image

Line

Pie

Polygon

Polyline

Rectangle I
Rounded Rectangle

daloeeBAOY ~

easurement controls

[
ExE

Pointer

BarDisplaylmage

Histagram
Meterl80
Meter360
Meterdd

-

Double-click the control and, under the Properties tab on the right, make the following settings: Text —
Text Input Axis Pos:%2f. The%?2f indicates that the floating-point data type displays the value of the
associated variable (i.e., the variable pointed to by the Text Variable) with only two decimal places
retained. Text Variables — Text Variable Input MAIN _axis.NcToPlc.ActPos specifies the actual position
of this control on the axis variable.

e — e ——— e
Property Value =
Use gradient color F
Gradient setting ] linear, Black, White
+ Element look
= Texts
Text axis_pos: %6, 2f
Tooltip

+ Text properties
+ Absolute movement
+ Relative movement

= Text variables

MAIN,axis. NcToPlc.ActPos

Text variable

Tooltip wariable

+ Dynamic texts

+ Fontwvariables
+ Colorvariables
+ Lookvariables

= State variables e
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Add another control to display the current axis speed; the Text variable should be set
toMAIN.axis.NcToPlc.ActVelo.

axis_pos:%.2f

axis_wvel:% . 2f

Add a rectangle control to input the target position value for absolute position movement. The steps are as
follows: Create a rectangle control and use Text Variable to display MAIN.move position (a real-type
variable added in the program). Click InputConfiguration — OnMouseClick, select Write a Variable in
the pop-up interface, click> Add Function, and choose Use another variable pointing to

MAIN.move position on the right side.

Tooltip
+ Text properties
+ Absolute movement

+ Relative movement

= Text variables

Tewxt variable MAIN.move_position

Tooltip variable
+ Dynamic texts
+ Fontvariables
+ Colorvariables
+ Lookvariables

+ State variables

I- Inputconfiguration I
OnDialogClosed  Configure. ..
I +  OnMouseClick Configure. .. I
OnMouseDown Configure... -
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OnMouseClick
# Close Dial 5 | write a Variable = =
ST 2 Write a Variable

# Open Dialog

% Change the language e

# Change shown Visualization Defauit *

# Execute command ‘@ Choose variable to edit

# Switch Framevisualizati @@ Use text output variable @

* wirite a Variable [® e aat ety

Execute ST-Code ® MATN.move._position E]
*% Toogle a Variable
Initial display format:
<

-
Mau: B
Dialog Title:
Password field

Cotegores
Variables &  MName Type Address
'1 {} Tc3_Module Library
'5 “ TwinCAT_SystemInfoVarlist VAR GLOBAL =
e Twincattest Applcation
=2 Pous |
=-[E] MAIN PROGRAM
E P axis axis_ref =
MC_Movedbsobite
- @ move_ac LREAL
- % move_de LREAL
- % move_do BOOL | 4
| % move_position LREAL |
% move_velocity LREAL
* @ power MC_POWER
% power do BOOL *
] m | 3
[¥] structured view Biter: [None. -
Insert with arguments [ tnsert with namespace prefix

Use the same method to recreate the controls for velocity, acceleration, and deceleration in absolute

position motion.
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move_position move_ac

U 2T Gh.2f axis_pos:% 2f
move_velocity move_de

o, of oy oF axis_vel% . 2f

Create two button controls to manage enabling and axis movement. For the enabling control, enter
MAIN.power do in the Inputconfiguration —Toggle (Toggle Button) —Variable field; a single click sets
it to 1, while a second click sets it to 0. For the axis movement trigger control, enter MAIN.move_do in
the Inputconfiguration —Tap (Tap Button) —Variable field; it sets to 1 only upon clicking and returns to

0 when released.

4 Common Controls

Pointer

L3
@ Button
Checkbox

8 ComboBoxInteger

El ComboBoxTable

Property Value o Property Value -
+ Colorvariables + State variables
i+ State variables + Button state variable
+ Button state variable + Bitmap ID variable
+ Bitmap ID variable I— Inputconfiguration I
I- Inputconfiguration | OnDialogClosed  Configure. ..
OnDiglogClosed  Configure. .. : OnMouseClick Configure...
OnMouseClick Configure. .. OnMouseDown  Configure. ..
OnMouseDown  Configure... OnMouseEnter Configure. ..
OnMouseEnter Configure. .. OnMouseleave  Configure..,
OnMouseleave  Configure... OnMouseMove  Configure...
OnMouseMove  Configure... OnMouselp Configure. ..
OnMouselp Configure. .. = Tap
+ Tap Variable MAIN.move_do
= Toggle Tap FALSE O
Variable MAIN, power_do Tap on ent... [
Toggle on ... [ + Toggle
+ Hotkey - + Hotkey =

Create an indicator control to display whether the Power function block has been successfully enabled.
First, drag an LED icon from the toolbox on the right, then bind Position—Variable to the variable
MAIN.axis.NcToPlc StateDWord.20; here, StateDWord.20 represents the enabling status of the axis

variable.
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ik Meterl30 | Properties
£ Meter360 f Filter ~ | ¥ sort by = %lSUrt order - Expert
% Meteral

) Property Value
& Potentiometer3&0

4 Lamps/Switches/Bitmaps Element name GenElemInst_5
k  Pointer Type of element Lampl
& DipSwitch + Position
M ImageSwitcher Variable MAIN. axis.NcToPlc. StateDWWord. 20
© Lampl + Image settings
@ PowerSwitch =
@  PushSwitch )
B g Tooltip
¥ PushSwitchLed
: + Gtate variables

™ RockerSwitch
%  RotarySwitch ol

4 Dateftime managing contrals

After writing the program, activate it by

clicking "Login" to launch the program 4 . Then click the

Run button to view the values of specified variables in the visual interface.

— HMI

power

move_absolute

|

maove_position

10.00

move_velocity

10.00

O

maove_ac

5.00

move_de

axis_pos:10.00

axis_vel:0.00

Click input-type controls such as move position to modify variable values in real time.

— HMI

move_absolute

|

Soner Q

move_position

10.00

=
=

move_ac

5.00

move_velocity

10.00

move_de

5.00

axis_pos:10.00

axis_vel:0.00
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143 SYS and Xinje DSS5C2 servo EtherCAT communication

example

This example demonstrates how the CODESYS motion control software implements EtherCAT motion
control when used as the EtherCAT master station (with the Xinje XS3 series PLC serving solely as a
hardware platform) and the Xinje DS5C2 series servo motors functioning as slave stations.

14.3.1 system configuration

name Model/Specification quantity remarks
Motion Control CODESYS 1 Software Version: V3.5 SP13 Patch 1
Software
Hardware XS3 Series PLC 1
Control Platform
Xinje Servo DS5C2-41P0-PTA 3
Ethernet cable JC-CA-3 Several For connecting the computer to the servo

14.3.2 System topology

PC debugging — o
= @ @
\_copEsYs

O

Ethernet
communication

Ether CAT motion
bus

This is a control system developed by CODESYS based on traditional hard PLCs. In this solution, the
PLC development system typically runs on a standard PC, while the traditional hard PLC serves merely
as a hardware platform that hosts the real-time core of the software PLC. The system programs written by
the development system are then downloaded onto the hard PLC. The control system diagram is shown
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above.

The XS3 series PLC features two network ports: the upper port supports Ethernet/IP for connecting to the
CODESYS host computer, while the lower port serves as an EtherCAT interface for interfacing with
XINJE DS5C2 series servo drives via EtherCAT communication. The two communication ports of the

XINJE DS5C2 series servo drives must adhere to the "lower-in, upper-out" principle.

14.3.3 Debugging Steps

1) New Project

[
Double @ -click to launch Codesys. Select the New Project command to create a blank project, enter
the project name and save path, then click OK.

_[B] startPage x|

‘ & CODESYS V3.5 SP13 Patch 1

Basic Operations Latest News
(S| baects: The current news channel might not be valid or your Internet connection might E
[ Open Project... the Options dialog and select the Load&Save category.
m Open Project from PLC... j e Projecl
Lategories: Templates:

Recent Projects

{1 Libraries > E ‘j ‘
(& Untitled3 {1 Projects @ [ ] 2 Ei I

o : Empty project | HMI project Standard Standard
[ Untitled2 project project w...

~

& Untitled1

Standard
project w...

A project containing one device, one application, and an empty implementation for PLC_PRG

Name: Untitled1
Location:  D:\{E$E\Sodesys - E]
[¥] close page after project load ® [ oK ] ’ Cancel ]
show page on startup
2) Add an XML file

Open the Tool Device Repository and add the XML files for both the master station device and the slave
station device. First, add the XML file for the master station device. Follow these steps: click Tools —
Device Repository, then in the dialog box that appears, click Install; select the path containing the XML
file, locate the file, and click Open.
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LOY  m R [EF=t=0= 8 | M| =%

Location: ’Systequnmy _v_;] [___E-.d_itl-.oqﬁleml...:]
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions: @

String for a fulltext search

e Lo EtherCATEREEY
B = E it
% £, ]J {58 . =6, B REthercats
EEARNTE HEREA
! & g
= E . Xinje-Cortex-Linux-SM-CNC.dev
v ol[=1
—— | = XMLz
: I XINJE-DS5-C_revil
iﬁ 2 XML 378
J B | = 198ke o

MHEM): Xinje-Cortex-Linux-SM-CNC.de [se;m XML Dewﬁedescmpj,lvl
oo ]| = |

The installation is complete upon opening, as shown in the figure below. Similarly, install the slave XML
file (XINJE-DSS5-C revl.1) using the same method.
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Location: | Syshem Repository =] | EditLocstions...|

-.'c:‘ﬁwnrlmUlta'.t\GDES\'S\ncwmﬁ

Enstalled device descriptions:

Swing for & fultewt search Vendor | 8l vendors> -‘: ;lllfB"--- ]
 Erlr—
Marne Vendor = ursstall |
= .
) Fiedbuzses | Emart. _|
+ Bl devices
= @ s |
= [ softMotion FLCs E
# copesvs softMoton ATE v3 35 - Smart Softeare Sohustons GmibH
i copests softmobon ATE 3 x84 35 - Smart Software Sokutons GrbH
& conesvs saftMoton Win V3 35 - Smart Software Sohsons GrbH
= s ik Endies st Bk b
13 sirpe-Cortex-dinu-SM-CHE [ Wi Yirge Blectnic Co, Ltd. i ]
COCESTS Contral RTE V3 35 -Smart Software Soutors GTEH  ~ | [ petails., "|

= @ C-\Usershoshenfel\Deskioplinge -Cortea-Linu-SM-CHC_devdesc. o
] Device "Yinge Cortex-Linun-5M-CHC” installed to device repository.

\ Installation instructions for XML file

%8 Device Repository ==

Location: [S\rst&m Repository v] ’ Edit Locations...]
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

Sh-'ing for a fulltext search Vendor: [{M{ vendors:= v]
MName > Uninstall
+ - i CANopen
=/ padh EtherCAT
- ek Master
+ ﬁ Module
= n;ﬁh Slave
+ - [ ifm electronic - ifm electronic EtherCAT Devices
+ 3 Panasonic Corporation, Appliances Company - AC Servo Driver

[ Parker Hannifin - Parker Servo Drive 1M
# [ Parker Hannifin - Parker Servo Drive 15
+ - [ Schneider Electric - Drives

[ Staubli Robotics - Drives

- [l STOEBER ANTRIEBSTECHNIK GmbH & Co. KG - Antrisbe

- |l Xinje Electronics[ Inc, - Servo Drives
| - [ |xNIE-DS5-C EtherCAT(CoE) Drive Revl |

~[11 Accelnet EtherCAT Drive (CoE) SoftMotion
m Affinity in RFC mode SoftMotion

3) Add the main station equipment

Right-click "Untitled", select "Add Device" to add a device. In the "Add Device" dialog box, choose
"PLCs--SoftMotion PLCs--Xinje—Cortex-Linux-SM-CNC", and finally click "Add Device" to install the
PLC.
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View Project Build Online Debug Tools
B B &|v o § BB X |44

——‘rnperties. i
] Add Object 3
=3 Add Folder...
Edit Object
Edit Object With...
Edit IO mapping

Name: Xinje_Cortex_Linux_SM_CNC

Action:
@ Append device Insert device Plug device Update device
String for a fulltext search Vendor: <All vendars = -
MName Vendor Version Description =
=- [ rcs
= [{ softMation PLCs
CODESYS SoftMotionRTE V3 35 - Smart Software Solutions GmbH 3.5.13.10 A CODESYS 3.x SoftMof
CODESYS Softmotion RV x64 35 - Smart Software Solutions GmbH 3.5.13.10 A CODESYS 3.x Soft PL(
CODESYS SoftMotion Win 35 - Smart Software Solutions GmbH 3.5.13.10 CODESYS SoftMotion 5o
ﬁ CODESYS SoftMotion Win V3 x 35 - Smart Software Solutions GmbH 3.5.13.10 CODESYS SoftMotion Sc
(1 [xinge-Cortex-Linux-SM-CNC | Wuxi Xinje Electric Co. Ltd. 3.5.13.20  CODESYS Control fmm\l.
< |, m i 3

Group by category Display all versions (for exp e?ﬁ!{rly} Display outdated versions

. %

[ mame:Xinje-Cortex-Linux-SM-CNC ~
Vendor: Wuxi Xinje Electric Co. Ltd. L
Categories: SoftMotion PLCs H
Version: 3.5.13.20 ' i
Order Number: 777 =

Add selected device to the project (top-level)

€&  (You can select another target node inthe navigator while this window is open.)

I Add Device I Close

After adding the PLC, the Device Manager appears on the right side of the interface. Select Xinje
—Cortex-Linux-SM-CNC, right-click, and click Add Device to add the device.
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Fle Edit View Project Buld Onfne Debug Tools Window Help

el = AR A A R %Iuvuﬁ[ﬁﬂ|% 2 o om L=

=} Application
i .U Library Manager
& softMotion General Axis Pool

In the "Add Device" dialog box, select "EtherCAT—Master—EtherCAT Master," then click Add Device
to complete the process.

Mame: EtherCAT_Master
Action:

@ Append device Insert device Plug device () Update device

String for a fulltext search Vendor: [qﬂm} -

Vendor Version Description s

35S - Smart Software Selutions GmbH 3.5.13:10 EtherCAT Master... ]
35 - Smart Software Solutions GmbH 3.5.13.10 EtherCAT Master SoftMc

i B v

Group by category Display all versions (for experts only) Display outdated versions

]  Mame:EtherCAT Master -
Vendor: 35 - Smart Software Solutions GmbH X
Categories: Master E|
Version: 3.5.13. 10
Order Number: -

Append selected device as last child of
Xinje_Cortex_Linux_5SM_CNC

€  (You can select another target node inthe navigator while this window is open.)
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Device addition completed, as shown below:

» Untitledl.project® - CODESYS

File Edit View Project Build Online Debug Tools Window Help

Dwd S #4454 %5 B | da - [T | | ©f
| Devices * o X [ m Xinje_Cortex_Limn
=3 Lntited I || =
=l ¥inje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-5M-CNC) ! KON et
_ i A Clooe Applications
= @ Application
i m Library Manager Backup and Restore
- @ Task Configuration
5% EtherCAT Task Files
- [f EtherCAT_Master (EtherCAT Master) o
A SoftMotion General Axis Pool

4) Gateway Communication Settings

Double-click Xinje Cortex Linux SM_ CNC, then select Scan Network in the Communication Settings
tab to search for PLCs within the same network segment. After finding one, click OK. As shown in the
figure below, the PLC's device name is XINJE-XS3.

For an Ethernet connection, the IP address of the connected device (PC) must reside in the
same network segment as that of the PLC. Therefore, verify that the PC's IP configuration
meets the required specifications before establishing the connection.

v 2 X (f Device x

p settings I @)

Applications
Select Device X
Backup and Restore
) Select the Network Path to the Controller
E] Master_test (PRG) ———
ﬂ Slave_test (PRG) Files = gh4 Gateway-1(Scanning...) o —=
=] Siave_test
] Task figuration [ xs3-2674[0776.006F] @ (Gateway-1
=@ onf ral
L29 T Xe3-2673 [0778.6008 X
= & ManTask Driver:
8] Master_test PLC Settings TcP/IP
) Slave_test 1P-Address:
+ (i Modbus_COM_S (Modbus COM) EEG e ’ 7
% (@ Modks_cOM_M (Mockus COM) Users and Groups

"3 SoftMotion General Axis Pool
"3 Local High Speed 10 Access Rights
3 Local High Puise

"3 Local Extend Module

1217

Symbol Rights

IEC Objects

Task Deployment

Status

o [EEm=

Your device can be secured. Learm more...

|5 Devices | [ POUs
\ﬁ Call Stack] (] Mes

Lastbuid: © 0 ® 0  Precompile / Project user: (nob|

After successful communication, the result is shown below:
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== . HR
fuguapag s
) .
Gateway b
ETETE ¥ - {ETAO0N] kel ik
R Ry Tht_a communication
Yackhan *2%  ndicatar light turns
Part Drevice dddress
1217 U??&t‘;l}iF green'
Target 102
1T 0081
Target Typer
4162
Target Vendor
W Mirge Electric CouLtd,
Target Versipn
351580

5) Scan the slave device

In the Device section, right-click EtherCAT MASTER and select Scan For Devices to scan the EtherCAT

slave devices.

Fle Edit View Project Buid Onine Debug Tools Window Help
FE & v RO X @AM ISR LT

Y| Xinje,
= ([ xne_Cortex_Linux_SM_CNC (dnje-Cortex-Linux-SM-CNC) Communic:
'-.‘ @g FLE Logle Applicatior
= ) Application
w Library Manager Backup ant
= (& Task Configuration
i ) a I Tacl Files
@ 4 |eamcm'm.;u3 P .
T Softvotion Generdhxﬂa%
Col
% C Setting
=, Paste
X Delete C Shell
. £ sers and
2 Propertes...
Add Object icess Rig
[ AddFolder... mbol Ri¢
Add Device...
sk Deplc
Insart Davice.., 5
@ | Scan For Devices... ]"“l!
| Dsable Device [

In this example, three DS5C2-series servos are connected. The scan results are shown below. Click "Copy
All to Project” to add all scanned slaves to the project.
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. Scan Devices |_‘?'__-@.

Scanned Devices

Dievicename Devicetype Alias Address
i WINJE_DSS_C_CoE_Drive YINJE-DSS-C EtherCAT (CoE) Drive Rewl 1]
- XINJE D35 O CoF Drive  XINJE-DSS-C EtherCAT (CoE) Drive Revl |0
L ¥INTE_DSS_C_CoE Drive  XINJE-DSS-C EtherCAT (CoE) Drive Revl 0

200W U1IIErences To

D Fraiert

1
| [Copy M1 Dewvices to Projec ][ Cloze ]

After successfully adding the station device, the "Devices" section appears as shown below.

® UntitledLproject” - CODESYS

File Edit View Project Buld Online Debug Tools Window Help

S EI& o 88 55 88 85 6 e T O
> B X | []] xinje_Cortex_Linux_S
=[5 Uniitied: (=]
=[] ¥inje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CNC) Communication Settings
_ B[I ELE Applications
= @ Application
: m Library Manager Backup and Restore
- @ Task Configuration
_ 2 EtherCAT Task Files
> [ EtherCAT_Master (EtherCAT Master) o
[ ¥INJE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
; E‘i ¥INIE_D5S5_C_CoE_Drive_1 (XINJE-DS5-C EtherCAT(CoE) Drive Revl) PLC Settings
L ﬁ XINIE_DS5_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT(CoE) Drive Revl)
& SoftMotion General Axis Pool PLC Shell

6) Add a motion control axis

Select the axis device XINJE DS5 C CoE Drive, right-click it, and click Add SoftMotion CiA 402
Axis.
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Devices -~ O | [ inje_t
= 5 Libteds [=]|
= [{ ¥inje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-5M-CNC) Communicat
- PLC C
& s Applications
= ﬂ Application
m Library Manager Backup and
= IE Task Configuration
&5 EtherCAT Task Files
: = Leg
(1) |8 e _ps5.c_coe prve parnse
XINIE 5_C_CoE Drive_1 ]
PR ”‘mtﬁ Copy C EtherC#
[ ¥INIE_DS5_C_CoF Drive_2 {IN
| Pt
'3 SaftMation General Axis Pool i LC Shell
¥ Delete
sers and G
Refactoring ]
EE] Eroperties. .. kcess Right
add Dhject
i ymbol Righ
I2)  Add Felder, ..
Insert Dewvice, .. ask Deploy
Disable Dewvice:
tatus
Upfate Devica. ..
_:r Edit Ohject rformation
Edit Object With...
[Edit 1O mappng
Impork mappings from CSY...
1 o OBV,
] | Add SoftMotion CiA402 Axis |
S Devices | [ 1 POUs A Crfttdnbinend inht CAAATD Avio

Similarly, add an axis for each slave station; after completion, the result is shown in the figure below:

Devices - 0 X
15 Uniitied1 B2
= ﬂj ¥imje_Cortex_Linux_SM_CMC (Xinje-Cortex-Linux-SM-CNC)
=B pLC Logic
- @' Application

m Library Manager

= @ Task Configuration
; % EtherCAT Task
= [ EtherCAT_Master (EtherCAT Master)
=[] XINIE_DSS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
M@ sM_Drive_GenericD5P402 (SM_Drive_GenericDSP402)
- =[] XINJE_DS5_C_CoE Drive_1 (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
L BgP 5M Drive_GenericDSP402_1 (SM_Drive_GenericDSP402) |
- =[] XINJE_DS5_C_CoE_Drive_2 (XINJE-D55-C EtherCAT(CoE) Drive Rev1)
: Mg sM_Drive_GenericDSP402_2 {SM_Drive_GenericDSP402)
% SoftMotion General Axis Poal

7) Source address selection for the master station equipment
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Double-click "EtherCAT Master", then in the General tab, click Browse..., select the desired MAC
address, and click OK to complete the source address selection.

Devices

* X ‘4 / m Xinje_Cortex_Linux_SM_CNC ) ﬁ EtherCAT_Master X
‘5l Untited' .
= xinje_Cortex_Linux_SM_CNC (finje-Cortex-Linux-SM-CNC) @) || General [#] AutoconfigMaster/Slaves EihercﬂF‘-
D_[I g;::’g:mﬁ“ Sync Unit Assignment EtherCAT NIC Setting
m Library Manager EtherCAT /0 Mapping Destination Address (MAC) |FF-FF-FFFF-FF-FF [¥] Broadeast  [7] Enable Redundancy
® = @ Task Configuration Source Address (MAC) 00-00-00-00-00-00 @
& EberCAT Task EtherCAT IEC Objects it =
I = [ EthercaT_Master (EtherCAT Master) ctatus = . ;
= [t XINJE_DS5_C_CoE_Drive (XINJE-DS5-C Ether CAT(CoE) Drive Rev1) @ ek RENAC s L
HgP SM_Drive_GenericDSP402 (SM_Dril galect Network Adzpter
= (@ x1IE_DS5_C_CoE_Drive_1 (XINJE-DSS
Hg? M Drive_GenericDSP402_1 (SM | MAC address Name Description
= [ XIMIE_DS5_C_CoE_Drive_2 (XINJE-DS5 (CEPRTESTAIE  sthil
HgP SM_Drive_GenericDsP402_2 (SM_{7) OCBZETESTEZ1 ,E
"a softMotion General Axis Pool 000000000000 =i 401
@ [ 04 ] ‘ Kbort

[ Xinje_Cortex_Linux SM_CNC [] EtherCAT_Master X

General [¥] AutoconfigMaster/Slaves

I

EtherCAT. ™

Sync Unit Assignment EtherCAT NIC Setting

EtherCAT [/O Mapping Destination Address{MAC) |FF-FFFF-FFFFFF Broadcast [ Enable Redundancy
Source Address (MAC) 0C-B2-87-85-78-21 I Browse..,

EtherCAT IEC Objects
Network Name ethi

Status @) Select Network by MAC () Select Network by Name

8) Write a program

Add a POU. In the Devices section, right-click the Application, then select Add Object — POU... Name
the added POU, choose the programming method, and click Add. In this example, programming is
performed using the Continuous Function Diagram (CFC) format.
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% - @-‘?;WI / ﬁ simje_Cortex_Linux_SM_CNC A
&l Uintitieds
= ] winje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-5M-CNC) | General
= - i | B Alarm configuraton. . A
e O Aopicaton...
m Library Manag @ i Gr
it is Group...
= @ Ta Cnnﬁgur!l% Copy s
! . o ANercar| (B Paste £ Camtable...
=[] EthercAT MastBy(Fth < Delete @& oiCprogram...
= [ srve pss Hgor Refactoring y | & ONCsettings...
H 5 i = M i
i ﬁiv SM_Drive GEpm  prperties, . | 2= Data Sources Manager.
= ¥INIE_DS5 = T2 DuT..
: 21t Add Ohb: 13
. HS SM_D;:E:%Z et ) External Fie... ¢
i T} Add Folger. . 1
= (@ xanae_pss_c_cot = @ Gobal Variable List... :
: Edit Object
HgP s Drive_6¢ 55 =] Image Pool... [
; { Edit Object With...
% SoftMotion General Ax - —— :
©f Login ' o 3
“ MNetwork Variable List (Receiver)...
Delete appication from device @ Network Variable List (Sender)...
Persistent Variables...
| POU for imphcit checks...
ﬁ, Redpe Manager. .,
Add POU st |

@ Create a new POU (Program Organization Unit)

Name: Program naming
POU
Type Programming type
@) Program
) Function Block
|| Extends:
| Implements:

Access specifier:

Method implementation language:

Continuous Function Chart (CFC)

! Function

Retumn type:
Programming language

Implementation [anguage:
| Continuous Function Chart (CFC) v

Add

[ Agd || cancel |

Double-click the added POU to start programming in the POU interface. Note: The POU must be
included in the task, as subsequent compilation commands will only compile programs added to the task.
If the created POU is not included in the task, the compilation command will not perform syntax checking
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on it. Right-click EtherCAT(Task, select Add Object — Program Call, enter "POU" in the Add Program
Call dialog box, and finally click Add to complete the addition.

i @ xeve_Cortex L
‘[ Lhtted? 1|  FONCTION
=[] Xinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CHC) £ VAR _INFU
=2l pLC Logic z ﬁ:;—ﬁl;
& ) Appication | e
) Library Manager 5§ VAR
] rou (Fe) 7 END VAR
i - a
@ = £ EtherCAT Task
2% pou | ¥ ont I
‘=i EtherCAT_Master (EthercaT v B Copy
= ({J ¥INJE_DS5_C_CoE Drive () (L Paste i
B M _Drive_GenericDs! X Delete b
=) xmnIE_DS5_C_CoE_Drive_| Browse » D
B SM_Drive_GenericDst e o
i=-[J ¥INIE_DSS_C_Cof Drive_ D
M@ M Drive _Genericpsy [ Properties... NS
3 Softotion General Axis Pool || i) AddObject » I5 Frogamcal...
| Add Folder...
(7" Edit Object
Edit Object With..,

@ A program call

POU to call:

POL

Comment:

| add || cancel

Call the function block
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In the POU interface, call the MC_POWER function block to enable the axis. Select the Box from the

toolbar, drag it into the programming interface, and enter MC_power.

~ 1

[@  xine_Cortex_Lnux SM_CNC | (] EtherCAT_Master ' [g] Pou x
PROGRAM PO
IR

CFC

oF .|

k Pointer
MC_POWER_0: MC_POWER; ‘. Control Point

END VAR
e = Input

I ]

= Qutput

o [F ]
|~ = Jump

= Label

= Return
4 Composer
WE Selector

= Comment

MC_POWER 0

(2) MC_POWER

s Status == Connection Mark - Source

Enable bRegulatorReal State

bRegulatorDn bDriveStartReal State.
bDriveStart Busy| 47F Input Pin

Error 47F Output Pin

== Connection Mark - Sink

[ '}

Link this function block to the variable of the first slave axis. As shown in the figure, enter

MC_POWER 0, and the programming interface will automatically generate the required variables.

MC_POWER_0O [I]_E
MC_POWER -
Hhxis Status —
—Enable bRegulatorReslState —
—bRegulatorOn bDriveStartReal State —
—bDriveStart Busy—
Errorf—
Errorl D —
i ===
Scope: Name: Type:
WAR ~| MC_POWER_0 MC_POWER -
Ohiject: Initialization: Address:
POU [Application] - B
Flags: Comment:
[] consTANT =
[CIRETAIN
["| PERSISTENT -
e
[l Xinje_Cortex_Linux_SM_CNC i EtherCAT_Master "lm Pou x
1 PROGRAM POU
=il o i Declare variables
3 MC_POWER_O: MC_POWER;

i END VAR
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Add the "Input" component and link it to the first slave axis. Select the Input control from the toolbar,

drag it into the programming L) interface, double-click the control, then click to open the Input
Assistant dialog box. In this dialog, choose IoConfig_G globals--SM_DriveGenericDSP402, and finally

click OK.

Input Assistant
Text search | Categories m Library Manager « | [ToolBox - 7
|| = crc
Variables & Name Address o)
& Pointer
B |[=" @ 1oconfig_ciobas |
* @ EtherCAT_Master Ethe 1
: ®
# nloConfigTaskMapCount 4
= Output
. ToConfigTaskMa) =
D[+ #[sm_ore_cenericospana o
|_Drive_ = Jump
+ % SM_Drive_GenericDSP402_1
= Label
# % SM_Drive_GenericDSP402_2
= Retum
*+ % XINJE_DS5_C_CoE_Drive
4IF Composer
- % XINJE_DS5_C_CoE_Drive_1
Mk Selector
+ % XINJE_DSS5_C_COE_Drive_2
: = Comment
#- @ ToConfig_Globals_Mapping
O R == Connection Mark - Source
* rvEtherc: = .
D MC_POVER O = Connection Mark - Sink
* @ MC_POWER 0 o o i
= I+ Input Pin
- {} §M3 Basic BT e o -
T — 2 —Enable bRegulatorRes|State 5 Output Pin
egl On bDriveStartRealState
V7] structured view Filter: —bDriveStart Busy|
Error
Insert with arguments [ Insert with namespace prefix ERIF,
Dog
SM_Drive_GenericDSP402: SM3_Drive_ETC_DS402_CyclicSync.AXIS_REF_ETC_DS402_CS; =
(VAR_GLOBAL)
LI 100% IR | « i |
B [ [ S e

Connect the added input function block to the enabled function block with wires.

[ SM_Drive_GenericDSP402 }—‘

MC_POWER_0 =)

MC_POWER =
Hhwis Status —
—Enable bRegulatorReal State —
—{bRegulatorOn bOriveStartReal State —
—{bDiriveStart Busy—
Error—
ErrorlD —

Similarly, continue adding the relative movement function block MC MoveRelative; stop function block
MC _stop; reset function block MC_Reset. The program is shown below.
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[ xinje_Cortex_Linux_SM_CNC [ EthercaT master “[g] Pou x|
a 3 PROGRAM FOU
= 2 VAR
3 MC_POWER_0: MC_POWER:
4 MC MoveRelatiwve 0: MC MoveRelativer
5 MC Stop 0: MC Stop;
& MC Reget 0: MC Reset;
7 END VAR
W
MC_POWER_O 7 MC_MoveRelative 0 »
MC_POWER MC_MoveRelative =
—= focis Status s Daone
—Enable bRegulatorReal State —Execute Busy|
—bRegulatorOn bDriveStartResl State —Distance Commandiborted
—bDriveStart Busy| —{Welocity Error|
Error] —Acceleration ErrorlD
ErrorlD —Deceleration
—Jerk
MC_Stop 0 7
MC_Stop
= focis Daone
—Execute Busy|
— Deceleration Error]
—erk ErrorlD

9) Create View

Add a view. In the Devices section, right-click Application and select Add Object—Visualization... Name
the added view, choose the programming method, then click Add.

== i YT I
= Lintiied -

= ) ¥nde_Cartes_Linux_SM_CNC (dje-Cortex4| | | Communication Settings
Applicatio| 8 Alarm confguraton...
A Grovps.

Cam table, .,

TTrw

CNC program, ..

CNC 58ItNgs...

Dala Sources Manager. .,
External File...

Glabal Variable List...

Image Pool...

Interface...

Hetwork Variable List (Recerver)...
Hetwork Variable List (Sender). ..
Persighent Variables...

PO for implicit checks. ..

Recpe Manager...

Redundancy Configuration. .,
Symibed Configuratice...

Text List. ..

| (= Propertes.., @
46 o rotcome -
= (] ware_pglD Add Folder...
HeP su_i [ Edit Object
*@woers et Obyect Wi,
NP M. e Logn
Delete appication from device
) ) 7 '| “Task Degl

Status

Infarmatic

Trace...

Trend r
oo
Visualization.... ﬂ

ihmabrabre Mam e

BALD S PEE-“GR I OET S AR GRS O

4 I_.-I“._ L3

:5"_ Dewices _|j Pols

i

l@ Messages - Total 0 error(s), D waming(s), S message(s)| |

5 =]
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Creates a visualization object
— ‘Naming
Visualzation

Symbeol libraries Active

&) visuSymbols (Sysbern) E

A visualization symbaol library is 3 CODESYS librarny with
graphics and graphical objects. If the visvalization symbol
fibrary is assigned the library is added into the POUS library
manager. The graphics and graphical objects are shown in the|
toolbox when avisualization editoris the active editor.

Al (e

Double-click Visualization in the Devices section to add the desired view to the view interface. For

example, search for power in the toolbar and drag the corresponding view control into the view area.

T8 Vet %] -

Daleftime controls

BRegulatoron | [bRegulatorRealStale | ]

‘o
bDriveStart ﬂbDrlveHameais!ate I

o ]
) | Eror I
in | ErronD ; %d |

Power switch VISU_MC_Power

VISU_SMC_GroupPow
VISU_NEW_MC_Po. er

Search
% I !P'WH 4 items
[100 % &R ~ U _

v |[32 TooBox B Propertes

When dragging a control into the view editing area, the dialog box "Assign parameters

<VISU MC Power>" appears automatically. At this point, L] |1ink the view control to the
corresponding declared variable. Double-click the "Value" field, select and click it; in the newly opened
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dialog box, choose the declared variable and click OK. The linked variable name will then appear in the

"Value" field. Click OK again to complete the linking. Repeat the same procedure for other view controls.

Fle Edit View Project Visualzation Buld Onine Debug Tools Window Help @ B
: e o ok ek it st
W & 180 0L R - [T 0 F 4
P a ol Text search | Categories
B B0 R B ok S Wl G Jole s e | &S]
Devices > o X ’ﬂj Xinje_Cortex_Linuox_SM_CNC y Variables 4 Name Type Address Origin
=5 Lhiteds MC B = = 1 Application A ion
=[] xinje_Cortex_Linux_SM_CNC (Xinje-Corte| ! OM = PQU 2! AL
Assign parameters <VISU_MC_Power> :2> # M Powe
Assign P forthe referenced <VISU_MC_ er>.
Parameter Type (L) | Value
" m_nput FE  MC_POWER
Insert with arguments Insert with namespace prefix
Doct
MC_Power_0: MC_Power; =
(VAR)
b
e — ] o =] ==
2 Deviees | [ pous [ ——
Assign parameters =VISU_MC_Power= EI

Assign the parameters forthe referenced visualization <VISU_MC_Power>.

Value
POLLMC_Power_0|

Parameter Type

- ™ m Input FB  MC_POWER

(-]

[ ok

e

[ Cancel
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Add a view showing the simulated motor rotation and link this view to the motor shaft. The addition and
linking methods are the same as above.

Aloeine ¥

=

Inse

RotDrive

Search ——
T T e =

33 ToolBox E Properties

Edit View Project Visuslization Buid Onine Debug Tooks Window Help

- A i Input Assistant £
PRS0 o b EERKIAGAGIR TS ), . ﬁ'
VE DR R o S & o G ol 0 e | 2 8t | 5 g desstsmarch Cateoories

f > 2 x| [l e _Cortex_Linux_SM_ONC | rge” Variables 2 Name Type Address e}
Uhiitied] I"] / = &} Application Applcatin
Fel o | s o : =[] pou PROGRAM
Assign parameters <RotDrive> + & MC_MoveRelative_0 MC_Hoverelstive
Assign the parameters for the referenced visualization <RotDrive>. +- & MC_Power_0 M Power
1‘ # MC_Reset 0 MC._Resst
Parameter Type @ Value / +. @ MC_Stop_0 MC_Stop.
™ m_input AXISREF  AXIS_REF_SM3 (g = @ 10Config Giobals VAR GLOBAL
Q + % SM_Drive_GenericDSP402 SMI Drive ETC_DS4... SM_Drive,
+  SM_Drive_GenericDSP402 1 53 Drve 570 054, SM_Drive,
*  § SM_Drive_GenericDSP402_2  5MJ7 Dnve E70C DS54 SM_Drive.
« i | *
[7]tnsert with arguments Insert with namespace prefic
Do,
SM_Drive_GenericDSP402: SM3_Drive_ETC_DS402_CyclicSync.AXIS_REF_ETC_DS402_CS; =
(VAR_GLOBAL)

—— » o =1
ws[Bros |« ——
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The completed view is shown below:

[ ¥inje_Cortex_Linux_SM_CNC T Pou "B visualization x [[J] EtherCAT Master
: L al®
MC_Power MC_MoveRelative
| Instanz: %s | | Instanz: %s |
| Enable | | Status | | Execute | | Done |
| bRegulatorOn | |bReguIat0rReaIState| | Distance : %f | | Busy |
| bDrivestat | [oDriveStartRealState | [ velocity:%f | [ Commandaborted |
| Busy | | Acceleration : %f | | Error |
0 [P | Error | | Deceleration: %f | | ErrorD : %d |
" ! | EmorD:%d | [ derk | i’— B
MC_Reset MC_Stop
| Instanz: %s | —
| Instanz: %3 |
| Execute | | Daone |
| Execute | | Dane |
| Deceleration: %f | | Busy |
| Jerk: %f | | Error |
@ "= @[T
‘hﬁ EE Y
icontrol

10) Online Control

Axis parameter settings. Double-click Axis 1 and configure the axis parameters in the Scaling/Mapping
tab. (D To set encoder precision: since a 19-bit encoder is connected in this example, enter 524288.

The relationship between setting and output: Coefficient = (D*G*©)/(2*®))

For example: When the input-output relationship coefficient is 10 and the Distance setting in the
MC_MoveRelative function block is 100, the calculation yields 100/10 x 524288 = 5242880, indicating a
set operating distance of 5242880 pulses, equivalent to 10 full rotations of the motor. Setting the Velocity
value to 10 results in 10/10 x 524288 = 524288, meaning the motor operates at 524288 pulses per second.
Setting the Acceleration value to 1000 produces 1000/10 x 524288 = 52428800, representing an
acceleration of 52428800 m/s?; the deceleration setting follows the same logic.
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Devices > 0 x i Xnje_Cortex_Linux_SM_CNC |8 Pou @) Visualization [f)  EthercaT _mMaster A SM_Drive_GenericDSP402 X
= ekl Axis|parameter settings
s . : : General Sealing
= (@ inje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CNC) ] Invert direction
=& ;L;Loq:: | Scaling/Mapping | ——lp- 131072 @ incraments <=3 motor tums @) 1
= Application .
1 @ motor tums <=> gear output tums @ 10
m Library Manager | | Commissioning
2] Pou PRE) | . = 1 ©) gear output turns <= units in application (OF
i SM_Drive_ETC_GenericDSP402: If0
= [E Task Configuration | Maoping
= & EtherCAT Task | SM_Drive_ETC_GenericDSP402: ] Automati
@ okl | IEC Objects W] Automatic mapping
1) Visualzation Manager | status o
&7 visusization | Cydic chiect =
= ({) EtherCAT Master (EtherCAT Master) Tufubustion

=[] xINIE_DS5_C_CoE _Drive (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)

| WgP sM_prive_Generichsp402 (sM_Drive_GenendD52402) ]

= | XINJE_DS5_C_CoE _Drive_1 (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
HgP sM _Drive_GenericDSP402_1 (SM_Drive_GenericDSP40Z)

= ﬂ XINJE_D55_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT(CoE) Drive Revl)
Mg SM_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)

B |

(T

After completing the parameter configuration, compile the program for syntax checking. Once no errors
are detected during the check, the program can be launched and run. The login process establishes a

4

connection between the application and the target deviceI % , putting it into an online state.

Proper login requires correctly configured device communication settings and a compilation error-free
application. Follow the sequence of compilation, login, and execution; the normal operational state is
illustrated below.
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® Untitled1.project” - CODESYS

File Edit View Project Buid Online Debug Tools Window Help

A= A= PR A= 5 1
Devices - 0 X | [_L'i
5 Untitled ™
= ¥imje_Cortex_Linux_SM_CNC [connected] (Xinje-Cortex-Linux-5M-CNC) Lo

=2 PLC Logic
Sync
= 1} Application [run]
m Library Manager Ether
= @ Task Configuration
£ EtherCAT Task Ethe

=73 (] EtherCAT Master (EtherCAT Master)
Stat

[ kmIE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Re |
HgP sM_Drive_GenericDSP402 (SM_Drive_GenericDSP402) Infor
=3 [l kINIE_DS5_C_CoE_Drive_1 (XINJE-DS5-C EtherCAT(CoE) Drive
Mg” 5M_Drive_GenericDSP402_1 (SM_Drive_GenericDSP402)
=4 [{ kINIE_DS5_C_CoE _Drive_2 (XINJE-DS5-C EtherCAT{CoE) Drive
? SM_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
" SoftMotion General Axis Poal

At this point, you can configure parameters such as the distance and speed the motor needs to travel in the
view. Click in sequence on bDriveStart—bRegulatorOn—Enable within the MC Power function block to
activate the motor properly. Finally, click Execute in the MC MoveRelative function block to initiate

relative position movement.

| Xinje_Cortex_Linux_SM_CNC @ POU ] visualization X ﬂj EtherCAT_Master 8¢  SM_Drive_GenericDSP402 m Libra
=
MC_Power MC_MoveRelative

| Instanz: POU.MC_Power_0 | | Instanz: POU.MC_MoveRelative_0 |
| Enable | [ Status | [ Eveate || Done |
[ bReguiatoron | [bRegulatorRealstate | Pistance : 1000.00000] | Busy |
| bonvestat | [DrivestarRealstate | |Velocity : 100.000000] | CommandAborted |
_ |:e|erat\0n 1000.0000| | Error |
| Error | |celeration 1000.0000] [ EroriD:o |

[ Emopo | [ derc0000000 | |

N

MC_Reset MC_Stop

| Instanz: POU.MC_Reset 0 | |

Instanz: POU.MC_Stop_0

| Execute | | blots | | Execute | | Done

|
|
ILI Peceleration: U.UDUOUq | Busy |

| Jercooooooo || Error |

ErrorlD : 0
ErrorlD : 0

I N

[100 % [&R
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14.4 OMRON and Xinje DS5C2 Servo EtherCAT Communication

Example

This example demonstrates how EtherCAT motion control is implemented when the OMRON-brand PLC
serves as the EtherCAT master station and the XINJE servo as the slave station.

14.4.1 System configuration

Name Model/Specification quantity remarks
upper Sysmac Studio 1 Omron upper-level computer software
monitor

controller | OMRON NIJ501-1500 series 1
Xinje DS5C2-41P0-PTA 1
Servo

Ethernet JC-CA-3 Several | For connections between computers and PLCs,
cable as well as between PLCs and servos

14.4.2 System topology

Ethernet
communication

PC Debugging

EtherCAT motion bus
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The NJ501 CPU module features two network ports: the red port (labeled Ethernet/IP) is used to connect
to the OMRON host computer Sysmac Studio for monitoring and writing operations on the PLC, while
the yellow port (labeled EtherCAT) connects to the XINJE DS5C2 series servo drives for EtherCAT
communication.

Each network port features three indicator lights: RUN, ERROR, and ACT. When the network cable is
properly connected, the RUN light turns on, and the ACT light remains on continuously. Once
communication is established and data is exchanged between ports, the ACT light flashes. The ERROR

light does not illuminate unless an exception occurs.
14.4.3 Debugging Steps

1) New Project

Open the OMRON host software Sysmac Studio. For first-time use, select "New Project," then choose the
model NJ501-1500 with version 1.02 in the project properties interface, and click "Create" to generate the
programming interface.

B Syimac Smeden

[ Engineering attributes

Standaed Engineening

2) Add an XML file

Double-click "EtherCAT" on the main interface to open the EtherCAT configuration interface. For
first-time use, add an XML file to the library. Right-click the "Main Device" and select "Show ESI
Library".
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’r".ew_Contmller_D v

l

P :
= Vo Mapping

p» 71 Controller settings
p 5 Motion control settings
¢ Cam data settings
» Event Setup
# Task Setup
« Datatracking settings
Frogamming
¥ £ Youarein
¥ Real program
Y & Program0
L 4% Section0
L@ Function
| Loop function block
p ™ Data
» I Task

Paste (P)
Delete (D)

Cancel (U)

Re-do (R)
Fully unfold
Fully folded

smission delay time (N} of the host computer

Import from device settings and insert new slave device [0

Export from Device Settings (X)

Write to the device node address (W)

Companson and menging with physical netw figuration

Obtain the serial number of the device (N)

Cancel all settings (L)
Display diagnostic/statistical
information (G) Display

product information (&)

Next, add the DS5C2 XML file to the pop-up ESI library. Select "This Folder," which displays the file
storage path; place the "XINJE-DS5C2-rev1.1" XML file in this folder.

er
NOIH-ECT
1L-ECT

~ - 1 v
- = |* Paste shortcut . ~ B i it i Editor =
Copy Paste Moveto Copyto  Delete Rename e e
“Quick Access” | cutting 5 Folder g ot ] e
Clipboard Organization Mew construction Open Chaice
4 « 10DeviceProfiles s esifiles = UserEsiFiles « &  Search for "UserEsiFiles”
B Desktop * Mame B poictoscur Type
l of - XINJE-DS5-C_revl.l 2018/11/19 11:26 XML Document
o
& Picture
bl20anopei
cachesml

EtherCAT Training F
Manual

#& OneDrive
This
Il Computer

J 3D0bject
l Video

= Picture
- Document
4 Download
b Musir

Finally, close Sysmac Studio and restart the software. Then browse the "ESI Library" again; the

XINJE-DS5C2 slave description file is already present in the library.
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Omron GJ{-DigltaI I0-T
Omron GX-Encoder

Omron G :
Omron GX-JC06-H
Omron NX_Coupler
Omron RBED-1SNOTH-ECT
Omron RBED-1SNOTL-ECT
Omron R88D-1SNO2ZH-ECT
Omron RBED-1SNO2L-ECT
Omron R88D-1SNO4H-ECT
Omron RB8D-1SNO4L-ECT
Omron RBED-15NOGF-ECT
Omron RBED-15NOSH-ECT
Ormron RBEBD-1SN10F-ECT
Omron R8ED-1SN10H-ECT
Omron RBBD-15N15F-ECT
Ormron RBBD-1SN15H-ECT
Omron RBBD-1SN20F-ECT
Omron RBED-1SN20H-ECT
Omron RBED-15N30F-ECT
Omron RBED-15SN30H-ECT
Omron RBBD-KMNxoa-ECT
Omron R88D-KNxoo-ECT-L
Omron RBBE-AECT
Omron ZW-7
Omron ZW-CE1x
XINJE-DS5-C_revl.d
XINJE-DS5-C Cok Drive Revih(2040608 XINJE-DS5-C

[+]
4]
-+
[+]
4]
4]
[ +]
=

3) Add device

On the right side of the interface, locate "XINJE-DS5C2 CoE Drive Rev" and double-click to add it as a

node under the main device.

I Al KINJE-DS5-C Cof Drive Rt I

POORBIGE

After adding a node, selecting the node with the cursor displays its current PDO configuration. Choose
"Edit PDO Mapping Settings" —the left side of the dialog shows the current output PDO Mapping while
the right side displays PDO entries, allowing you to add or remove PDOs as needed. To add a PDO,
select "Add PDO Entry"; the dialog displays available PDO objects. After selecting one, click "OK" and
then "Apply" to complete the addition.
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| Edit PDO mapping settings

PDOMapping The PDO entr cluded in the 1s! X 2 )
5 Prodt XINJ {CoE} Drive Revl

& Input/Output
[
(@) | =7

Ot
Butput

Input
Input
input
Input

®
®
®
®
(o}
®
®
[ J

o Align  Backup parameter settings

Aud PDO entry

odically input/output by the pro ta (PDO) communication.

Size Data typel PDO entry name
16T 1HAIT (_‘._.....f-..l....",_.l

UxoU /a0  3Z2|1v) larget position
Ox60FF:00 32[{H) Target Velocity
0x6071:00 16[7) Target torque
Ox6060:00 8[{] Modes of operation

4) Motion Control Axis Settings

Double-click "Motion Control Settings", right-click "Axis Settings", and select "Add — Motion Control

Axis".
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= [y =y " Ty

¥ 4 Motion control settings

SHFHDNSE

Double-click "MC_Axis000" to open the axis configuration interface, which consists of multiple
sub-interfaces. In the "Basic Axis Settings" interface, select "Axis Type — Server Axis" and choose "Input
Device" as "Node 1: DS5C2".

Virtual server axis
Virtual encoder axis

Click "Detailed Settings" to expand the configuration module. The function names must correspond
one-to-one with the PDO mapping entries on the device. These entries must be added manually; missing
or incorrect additions will affect the subsequent use of these parameters.

34 Axis Basic Settings
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Made: 1 General Equipment: XINJE-DS5-C Cok Drive

<Unallocated-

Cutput (from contrallerto difver
1. Controlword
3. Target position
5. Target velocity
torque
ile Velocity

11. Modes of operation

15. Positive torque limit value

16. Negative torque limit value
21. Touch probe function

44, Software Switch of Encoder's input

Input {from driveto'controller}

22. Statusword

23. Positi

24, Velocity

25. Torque actual

27. Modes of op

40. Touch probe status

41. Touch probe posl pos value
42. Touch probe pos2 pos value
43, Error code

45, Status of Encoder's Input Slave
46. Reference Position for csp

NoderTGeneral Equipment: XINJE-DS5-CC
Node: 1 General Equipment: XINJE-DS5-CC
Node: 1 General Equipment: XINJE-DS5-C
Noade: 1Genaral Equipment: XINJE-DSS-CC

T8 T8EReral Equipment: XINJE-DS5-CC

<Unallocated=

<Unallocated=

<Unallocated= ~

Node: 1 General Equipment: XINJE-DS5-EC

Node: 1 General Equipment: XINJE-DS5-C ()

Node; 1 General Equipment: XINJE-DS5-C ()

Node: 1 General Equipment: XINJE-DS5-C

Node: 1 General Equipment: KINJE-DSS-C
<Unallocated=

=<Unallocated>

data

(1st RxPDO.
60TAR-00.0{1st RxPDO
BOFFR-O0DNO{ISTREPDO
6071h-00.0{1st RxPDO

<Unallocated>

" 6060h-00.0(1st RxPDO

<Unallocated>

<Unallocated=
<Unallocated=

1allocated=

¥ | 6041h-00.0(1st TXPDO
' 6064h-00.0(1st TXFDO
' 606Ch-00.0{1st TxPDO

607Th-00.0{1st TxPDO
061h-00.0{1st TxPDO

<Unallocated=

<Unallocated=

+ Digital Input

In the "Unit Conversion Settings," the "Number of command pulses per motor revolution" should
correctly specify the motor encoder's line count. For example, if a 19-bit encoder is used, this value
should be set to 524288. The "Working stroke per motor revolution" represents the equivalent travel per

motor rotation; in this example, it is set to 524288 with a default gear ratio of 1:1.
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Eﬂ. Unit Conversion Settings

@ Micon @ Nano @@ Degree @ inch

Movement Distance [Display Unit]

5) Write a program for "round-trip motion"

Programming Interface Instructions: Select in sequence "Programming — POUs — Program —
Program0 — Section0", then double-click "Section0" to open the programming interface. By default,
Program0 supports ladder diagram programming; for ST programming, right-click "Program — Add —
ST". The "Toolbox" section allows you to add various ladder diagram elements.

Wiew T

~ =
new_Controller @

EtherCAT
L Node 1: XIn
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Select the "point" and drag it directly into the trapezoidal diagram node.

Click "Enter Variable" to enter the variable name. For a new variable name, a new variable will be
created; for an existing variable, you can directly select it and fill in the value. New variables are listed in
the Variable Table—right-click variable X0 and select "Go to Variable Table" to expand it. The Variable
Table allows you to create variables of various data types for use or view all predefined variables.

Datatype b

MC_Power_ 0 MC_Power

Variable Table (V)
Edit data ryp
i T the vanatle

[uprand] {2

|derwerada rd) W)

Rewersal (1)

Upper derivative (U)

The lower derivative (N}

Add 1o Dfteren tial Monior (4

Cut (T)

Copy (€)

Paste (P}

Delete (D)

Jump (5]
Breakpaoint (B}
Ferce Refresh (F)
Sat/Reset (5)

Fisrd tarpet cross.reference

Add a "function block" in the ladder diagram using the same method.
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0 Input Function Block
X0 o
, ||
||

Enter a function block name to call its parameters. For example, enter "MC_Power" to declare this
function block as MC_Power.

n ) Input Function Block
X0 mc_po@'er —I
] 1 == 7 e i
1 | . MC_Power
i |
0 MC_Power_ 0
| MC_Power |
Inputvariable pyis Axis - Input Variable
X0 I |
: I Enable Status

I
Busy—Input Variable

I
eror —Inputvariable

1
ErroriD - Input Variables

The Axis pin of the function block connects to a variable; inputting MC Axis000 indicates that the
function block is applied to axis "MC_Axis000".

v Shia Controller Settings
( MC_Power_0
L Feng Operation Settings

MC_Power I
L has an internal EtherNet/!} %o MC_Axis000- Axis —_— axis  -MC_Axis000
= 2 |
v Motion control settings | ‘ Enable Statiis

Busy

Error

I
. Inputvariable

. Input variable

¢ Cam data settings
» Event Setup
#, Task Setup

Data tracking settings

|
ErroriD . Inputvariable

Add the function block "MC_MoveAbsolute" in the same manner, and define the variable names "Pos_1",

"Vel 1", "Acc 1", and "Dec_1" for the pins "Position", "Velocity", "Acceleration", and "Deceleration".
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0 MC_Power_0 "
MC_Power MC_MoveAbsolute
MC_Axis000  Ayis ———— Axis -MC_AxisD0D MC_Axis0D0 T —— Bois—MC_Ads00%
o ! ! I 1
| | Enable Shifis Execute Done
Busy ' } ¥ Active | :
— Inputvariable mputvariable  Position Busy [Inputvariable
' 1 '
Emon =inputvarisble mputvariabie  Velocity - Input varisble
1 -Input Il 1
ErrodD  varihle Inpurt variable c P
I § -lInput
Input st Error  Yamble
variable
Input ! ! 3
variable Jerk Error ID - Input Variable
Input I
iabl o
i Direction
mputvarasie  BUfferMode
L

The defined variables can be assigned initial values in the variable table, and these initial values take
effect during PLC operation.

MC_MoveAbsolute_0 M Moredbooine i
o0 I O
| vEL L LREAL 6,553,600.0 []
|
POS_L CRiA 99,999,999.0 (@]
ACC_L LREAL 6,553,600.0 0
DEC_1 LREAL 6,553,600.0 ]
=
MC_Power 0 MC_Movesbsohute 0
MC_Power T MC_Moverbsolute
MC_AsDOD s Mois - WC_MeisDO0 MC_ A0 Ak ——— Axis-MC_AvisD0D
X0 ' . X1 . '
1} Enable status { | Execute Done
' '
susy  Inputvariable POSL  Posiion Busy e varssie
' '
Error - Input vatiable VEL1 Velocity et ot
' v v
ErroriD - Input Variables AC1 variable - Error-
. Input¥ariable
DEC_1 Deceleration

gt vaistie i, Ermr D - input variable
'

1
i Buffertode
'

gt wariatie Direction ‘

Write the complete program for a round-trip motion trapezoidal trajectory using the same approach.

fa BOOL @] O
VEL_L LREAL £.552.6000 ol B
P05 1 e 99,999,999.0 a il s
e | rea ss53.6000 ] O
LREAL T
DEC_1 65536000 & O
2 sk = =1
WCpome 0 T—
— Wewow — [ Mchiowsbole ]
MC o Py, WC s e —— e M pasom
o . B 1 . ' x2
{ } Enable Status. i} Exccute Done. O—
' ' '
Busy  Inputvariable POS_L-Pasition By Inputvariable
! ' i
ek, - Inputvariable VEL 1eacty e Inputvariable
i % :
ErmoriD - Input Variables ACC_L d Aborted - Input Variab
. v
OEC Lbscrtation Eror- Inpet Vadsble
The input variable is - Jerk ErroriD - InputVariables

Inputvariable: Direction
'
Input variable - BufferMode

M s iR At ME AT
L = O
POS_2-Postion Busy - Input variable
ey Active -inputVariable

KL st Comesnt Rorsed. O et cavmise

DEC : P
) )
Input variable - Jerk ErronD - Input Variabies
]
input varsble: Diection

ot rarabe - Buffetode
'

6) Gateway Communication Settings
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First, check the PLC's IP address: In the Multi-view Browser, select "Controller Settings — Built-in
Ethernet/IP Port Settings" to access the "TCP/IP Settings" interface on the right. This configuration
interface displays the fixed IP address assigned by the current project. For a newly created program, the
default IP address is 192.168.250.1.

H TCP/IP settings

W [P address

O SsetthelPaddress
permanently

Subnet mask,
default

@ Obtained from the BOOTP server.
@ Thefixedsettingis the IP address obtained from the BOOTP server.

DNS DNS
© Donotuse @ Use

Primary DNS server, | —
secondary DNS

W Hostname-1Paddress

Communication configuration path: "Controller —- Communication Settings".

ller_0 - Sysmac

| Insert(l) ProjectP  Controller (C) Simulation (S) Tool (T) Assistance (H)

Communication Settings (C)

Change of equipment {V)

Online (0O) Ctrl+w
Variable Offline (F) Ctrl+Shift+W

A Synchronization (Y)  Ctrl+M

Transferring (A)...

External 1

Mode (M)

In the "Communication Settings" interface, select "Ethernet — Direct Connection," then click "OK" to

close the interface.

The Ethernet connection requires the device (PC) IP address to be automatically obtained
or within the PLC's IP address range. Therefore, verify that the PC's IP configuration meets
the requirements before establishing the connection.
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| Communication settings i - m} X

1 Connection type
Please select a method to use each time when connected to the controller during online operation.

. Ethemet-Hub connection

@ Each time you connect online, please select from the following options.
W USE - Direct Connection
B Ethernet - Direct Connection
B USB - Remote Connection
0§ Ethernet-Hub connection

N Remote IPaddress

Specify the remote IP address.

USE communication test Ethemet communication test

¥ Options

EX Confirm the sequence ID while enline.
E Check for forced refresh when offline.

w Response monitoring time
Set the response monitoring time for the connection with the controller.

7) Compiler and connection preparation

Find the "Compile Controller" in the toolbar and compile the project. If errors occur, check their causes.

Explanation | Program | Location

Explanation Program

: Output
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After compilation is successful, locate and click "Online" in the toolbar. If a pop-up message "Connection
to controller failed" appears, verify that the communication configuration is correct. Once online, the host

computer switches to the online state.

[s/ Datatracking0 B TaskSetup  EBuiltin EtherNet/IP Port Settings

Sysmac Studio

Controller status - i
Cohnection to the controller failed.

Online 192.168.250.1

Check the following items: ERR/ALM operation mode

Is the remote IP address in the communication
. settings correct? Is the controller power turned
_ on? Are the cables connected?

Is the network adapter selection correct?

Retry (R) Cancel

Select "Sync" from the toolbar. A dialog window will compare the local project with the project in the
controller. If the projects differ, it will display "Not Synchronized." Click "Transfer to Controller" to

download the local project and overwrite the existing project in the controller.

No choice made by the day

it The values of the attribute variables (successfully transmitted to the controller).
la The program source is not transmitted to the controller. All data will be retransmitted whenever this option is changed.
items will not be transmitted.)

ease do not transmit the EtherNet/IP connection settings (including the internal ports and units).

@ Due to the different execution of the program, all the data will be transmitted.
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Syncing... .

' 54%

-

Cancel (E)

After synchronization is complete, click "Compare Again" to check the synchronization status of entries
between the local project and the controller project. When the modified project is synchronized again,
entries differing from those in the controller project will be highlighted in detail.

B 2]
EHEHlEg). Frasie

ERHEsRRT Ml

8) Online Control
In the "Section0" interface, right-click the variable "X0" and select "Edit Variable Value" to set its BOOL

value to "True". This activates the "MC_Power" function block and enables the servo motor. Repeat the

same procedure to set variable "X1" to "True", enabling the program's reciprocating motion.
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Variable Tab
Editdata type (

PDO object data can monitor real-time changes through "IO Mapping".

P EtherCAT
p = CPU/Expansion Rack

& o Mapping

<% Section0 - Program0

cat e R/W | Datatype
w B ethecar g
¥  XINJE-DS5-C CoE Drive
1st RxPDO Mapping_Controlword_604 / UINT

1st RxPDO Mapping_Target position_6 DINT

1st RxPDO Mapping_Targe /6 DINT

1st RxPDO Mapping_Target torque / INT

1st RxPDO Mapping_Modes of operat A SINT

1st TxPDO Mapping_Statusword 6041 ! UINT 4663

1st TXPDO Mapping_Position actual va 2 DINT 121302071
1st TxPDO Mapping_Velocity actual va R DINT 6556499
1st TXxPDO Mapping_Torque actual val INT 14

1st TxPDO Mapping_Modes of operati 4 S 8

CPU rack CPU rack0
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Appendix

Appendix 1 Certification and Standard Requirements

CE Mark Overview

® The "CE mark" is a certification symbol used in European commercial trade (production, import, and sale) to
indicate that a product complies with safety (LVD), electromagnetic compatibility (EMC), and other relevant
directives.

® The CE mark indicates that the manufacturer declares the product fully complies with the fundamental
requirements of the European Union's laws and regulations concerning safety, health, environmental
protection, and consumer protection (known as "Directives" or "Regulations™).

® All products covered by the CE Directive must bear this marking before entering the EU market, regardless

of their place of production worldwide.

The product complies with the directive table and relevant standards.

Certification name Command name Meet a criterion
EN IEC 61000-6-4:2019
) EMC instruct 2014/30/EU EN IEC 61000-6-2:2019
CE attestation
EN IEC 61800-3:2023
LVD instruct 2014/35/EU EN 61800-5-1:2007/A11:2021

Appendix 1.1 EU Directives and Compliance Standards Applicable to This Product

(1) Complies with EMC directives and standards

This product complies with the requirements of EMC Directive 2014/30/EU, has been tested in
accordance with EN IEC 61800-3, and passed the testing.

The EMC standard is a technical specification system designed to ensure that electronic equipment
operates stably in electromagnetic environments without interfering with other devices. Its core
requirements are divided into two aspects:

(D Electromagnetic Interference (EMI): Controls the electromagnetic disturbance energy emitted
externally by the device itself.

2 Electromagnetic Compatibility (EMS): The equipment must possess the capability to resist external

electromagnetic interference.
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(2) Complies with the LVD low-voltage directive and standards

This product complies with the requirements of Directive 2014/35/EU when operating within its
applicable scope. Tested in accordance with EN 61800-5-1:2007/A11:2021, it meets the fundamental
safety requirements for all electrical equipment across a wide voltage range of 50 V to 1000 V AC and 75
V to 1500 V DC. Its primary objective is to protect personnel, liveSTOck, and property from risks such as
electric shocks, fires, and mechanical hazards associated with the use of electrical equipment.

(3) Description of Key Safety and EMC Characteristics
1. Security Section (derived from LVD):

1) Installation Requirements:

The operation must be performed by a certified electrician; reliable Grounding (PE) is mandatory; torque
requirements apply to the power terminals.

2) Installation Environment and Protective Requirements

For installation site requirements, please refer to Section 2.1.1 "Installation Site" on page 34.

For installation environment requirements, please refer to Section 2.1.2 Environmental Conditions on
page 34.

For installation standards, refer to Section 2.1.3 on page 34.

3) Requirements for protective devices

To comply with the EU safety standard EN 61800-5-1, ensure that a circuit breaker and fuse are installed

on the drive's power input side to prevent hazardous accidents caused by internal short circuits.
For specification requirements of circuit breakers and fuses (fRE& wires), refer to Section 1.5 "Selection

of Peripheral Components" on page 30.
4) Warning Sign
High-pressure and burn warnings are indicated; please refer to the safety precautions in the preface of this

manual or the warning information on the drive housing.
2. EMC section (derived from the EMC Directive):

To ensure compliance with EMC directives and standards, an EMC filter must be installed on the drive
input side, and a recommended shielded cable should be selected for the output. Additionally, the filter
must be reliably Groundinged, and shielded cables (for motor power lines and encoder lines) must be
used. The shielding layer must be terminated at 360° to a Groundinged metal clamp/EMC connector; the
encoder line must be separated from the power line, and the cabinet must be properly Groundinged.

For filter selection requirements, refer to Chapter 1.5 "Peripheral Component Selection" on page 30.

Appendix 1.2 Information on the Manufacturer and the EU Authorized
Representative

(1) Manufacturer Information

Name: Wuxi Xinje Electric Co., Ltd.
Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province 214026

(2) Information about the German branch
Name: XINJE ELECTRONIC GMBH.
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Address: Koblenzer Str. 71,56626 Andernach, Germany
Contact Number: Ms.Lili-Iven Phone: 015234531220
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Manual Update Log

Information regarding the revision of the materials is recorded together with the material number in the

lower right corner of the cover.

Number

File number

Chapters
and

sections

Update content

SC5 1520230518 1.0

The first edition of the manual has been released.

SC5 1520230719
1.0.1

1. Amend the content of Chapters 1.3.1, 1.3.3, and 1.4;
2. Amend the contents of 3.1.3.1, 3.1.3.2, 5.3, 54.1.1,
5.4.1.9,5.6.1.2,7.9.3, and Appendix 3;

3. Modify the parameter range for P0-93, P0-95, and
uo;

4. Modify the applicable modes for P5-31 to P5-32.

SC5 15 20231007
1.0.2

1. Add features of Version 4210;
2. The cable pin definition has been revised to reflect
the solder wire perspective.

3. Correction of other manual errors.

SC5 1520240103 1.1

1. Add 5.5 kW and 7.5 kW models;
2. Add usage instructions for the optional STO feature;

3. Correction of other manual errors.

SC5 15 20240323
1.1.1

1. Revise the Stop description in Chapter 5.3.1;

2. Update the chapter on 11.1 Bus Communication
Cases;

3. Other manual errors have been revised.

SC5 15 20240520 1.2

1. Add the 15 kW model.

SC5 15 20240716
1.2.1

1. Amend the wire diameter specifications in section
2.3.2;

2. Amend Sections 5.2, 5.3, 7.7, 7.9.6, and Appendix
1.1;

3. Other manual errors have been revised.

SC5 15 20250115
1.2.2

1. Optimized documentation for absolute encoders;
2. Modified default values for some parameters;
3. Other manual errors have been revised.

SC5 1520250609 1.3

1. Added 32 kW-related drawings, parameters, and
terminal descriptions;

2. Optimize the layout of Chapters 1-2;

3. Added new motor sizes for newly commissioned
units;

4. Optimize cable diameter specifications;

545




Chapters
Number File number and Update content

sections
5. Optimized layout for the operation panel, with added
step-by-step instructions for P-group parameter settings;
6. Optimization of the sequence diagram for HM's
return-to-origin movement;
7. Added E-115/116/117 alarm;
8. Other revisions to manual errors.

10 ?(;5115 20250925 - Amend the content of Chapters 1.5.1 and 1.5.3.

11 ?(;5215 2025111 - Amend the content of Chapters 1.1.6, 1.4, 1.5, and 5.7.
1. Recommended selection of additional peripheral
components;

2. Reorder the chapter sequence in the manual, split Z8

b SCS 15 20251297 2.0 ) B from existing chapters and merge it into new
chapters, and add a new chapter on debugging and
operation.

3. Added STO certification specifications and CE
certification declaration;
4. Other manual revisions were incorrect;

IR E
)
-,

[=]te-

Scan the QR code to

consult our intelligent

cuSTOmer service

) ( I N J Wuxi Xinje Electric Co., Ltd.
WUXI XINJE ELECTRIC CO., LTD.

Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu
Province

Whatsup: +86 180 6833 9655

Website: https://en.xinje.com/web/index

Email: sales@xinje.com
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