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Preface

First of all, thank you for purchasing the DRV series servo driver!

DRV series servo drive products are small and medium power low voltage servo driver developed by
Shenzhen Rtelligent Mechanical Electrical Technology Co., Ltd. The power range of this series of
products is 50W ~ 2000W, support a variety of communication protocols: MODBUS communication
protocol, CAN communication protocol, EtherCAT communication protocol. The motor with
communication type absolute encoder can run quietly and smoothly, and the positioning control is more
accurate. It is suitable for printed circuit board punching machines, handling machines, food processing
machines, machine tools, transfer machines and other automation equipment to achieve fast and
accurate position control, speed control and torque control.

This manual is a comprehensive user manual for DRV series servo drives, providing product safety
information, mechanical and electrical installation instructions, commissioning application and
maintenance instructions. For first time users, please read this manual carefully. If you have doubts
about some functions and performance, please consult our technical support staff for assistance.

Due to the continuous improvement of servo drivers, the information provided by our company is subject

to change without notice.



Manual Version Change Record

Date Changed version Change content
2021.07 V1.0 First edition released
2023.09 V3.1 Add fault code description

11




Contents

o 4 8 o O |
MANUAL VERSION CHANGE RECORND ........cooccoieecirrrrerssmeressmessssssesss s e sssmessssms e ssssmeessssnessnsanesnssmnenas Il
CHAPTER 1 SAFETY REMINDER ........ oo s s s s s s s 1
1.1 SAFETY PRECAUTIONS ....ettittiteetiteeateeeaaueeeeaaueeeeaseeesaseeeeansseeeaseeeaanseeesasseeeansaeesansseesanseeesnsseeesnseeesanseeesns 1
1.2 PRECAUTIONS FOR CONFIRMING THE ARRIVAL OF PRODUCTS .. .utiieitiieeiteeeeseeeessseeesseeeessnseeesnseeeessseeeans 2
CHAPTER 2 PRODUCT INFORMATION AND INSTALLATION ... 3
2.1 DRIVER INTRODUGTION .....cttiutttesauereesteeesaneeeeaseeesansesaaanseeeaasesesaseeesasseeesssseesnsesesanseeesnsseeesnseeesasseessnseeees 3
2.1.1 Nameplate and model deSCrPON .........ooi e e e 3
2.1.2 Servo driver SPECIfICALIONS ..........uuiiiiiiiiiiieic e e e e e e e e e e e e e e eaaaaes 3

2.2 DRIVER INSTALLATION INSTRUGCTIONS ....ceeiuteeeitteeesueeeeaaseeeeaseeeaanseeeaanseeeaaseeessseeesasseessnsseeeansesesanseessansees 3
2.2.1 Installation diMENSIONS ........uuiiiiiiiiiiieee e e e e e e e e e e e e e e e e e e e s annarrreeeees 3
DA 1 = 1 = o) o 1K1 1 = SR 4
2.2.3 Installation environment CONAItIONS .........ccccuuuiiiiiiiiie e 5
2.2.4 Installation PreCaULIONS ..........iii et e e e et e e e e e et e e e e e s naee e e e e eennneeeans 5
CHAPTER 3 SERVO DRIVER AND MOTOR WIRING ........ooi s s 6
3.1 SERVO DRIVER MAIN CIRCUIT CONNECTION ...eetutiteiuteeesauereaaeeeesssaeeesnsaeesanseseaasseeesaseessasseessnsseessnseeesansees 6
3.2 SERVO DRIVER ENCODER SIGNAL TERMINAL X4 CONNECTION ....ceuuiteitireaaieeesneeeessneeeesnneeeesneeeesnseessnneeas 6
3.3 SERVO DRIVER CONTROL SIGNAL TERMINAL X3 CONNECTION ....ceutiieitieeaiteeesieeeesteeesnnteeesneeessseeessneeas 7
3.3.1 Position command input SIGN@l.............oiiiiiii e 7

B TR I0Z I 1T |1 = 1T T o U1 A= o - SR 9

B TRC IRC B D 1T [ = 1 10 1 01U 1 01 o [ =1 SR 10
3.3.4 Brake OUPUL SIGNAL ........ooi ettt e e e et e e e e e e e e e e e ennr e eeeeaann 11

3.4 SERVO DRIVER COMMUNICATION SIGNAL TERMINAL X7 ...eiiiiiiiieiiieeeesieeeesieeeeneteeeseeeeeseeeesnneeeeeeeeesenees 11
3.5 USB SERIAL COMMUNICATION TERMINAL X2 ......oiiiiiiieiiieeaiteeeatteeeaieeessieeeesteee s sateeesnbeaesnneeeennseeesaneeas 12
3.6 ANTI-INTERFERENCE COUNTERMEASURES FOR ELECTRICAL WIRING .......ceieitiieeetieeesieeeenneeeesnneeesseneeens 12
CHAPTER 4 COMMUNICATION NETWORK CONFIGURATION .........coriiierree e e ssmee s e 14
4.1 CANOPEN PROTOCOL OVERVIEW .....uutiieitieeeatteesatteeeateeasauseeaaauseeeaasseeesaseeesaaseeesasseessnssessanseessansesesnseens 14
g I O o1 =T o [T o) =1 S 14

v S B2 OTeT g0 s T8 T Tor= 1 T 1o [T S 14
4.1.3 Communication object Identifier............oocciiiiiii i 15

4.2 COMMUNICATION SETTINGS ..eeeuuteeeiuereeaeeeesaueeeesaseeaessereaanseeeaaseeeesaseeesaaseeesasseeesnsseessnsesssanseeesasseessnseeesss 15
4.3 NETWORK MANAGEMENT (NIMT) . eeiiieiiie ettt e et e et e e sttt e e st e e s nnte e e smeeeeeenteeeenteeesneeeenns 16
4. 3.1 NIMT SEIVICES .....vveiieii ittt e ettt e e e e ettt e e e e s et e e e e e ssttaeeeeeaansaeeeaeeeasssaeeeseaasseeeaeeaansseeaansanns 16
4.3.2 NMT €ITOF CONTIOL ... .ttt et e e e e e e e e e e e s e a e e e e e e aaaaaeeeaeeesaaannnnnssrrnnees 18

4.4 SERVICE DATA OBUECT (SDO) -.etiiitiieiiiiieeetiee e et e e sieeesstee e e steeessnteeessteaesmseeeesnseeesanseeeaseeesanseeesnssneess 18
4.5 PROCESS DATA OBUECTS (PDO) .. uiiiiiiiii ittt ste e e et a e e e e st e e e s s nnnaeaaaeennntnneaaeeanns 20
4.5.1 PDO transfer framEWOIK ............ooiuiiiiii ettt e e e e e e 21
TSI 1D o o] = o1 SR 21
4.5.3 PDO communication ParameEterS ............uuueiiiiiiiiiieeee ettt e e e e e e e e e e e eeeeaaaaaas 21
T e D L@ Iy =T o] o T aTo I oY= 1= 10 0 1= (=Y £ 22

4.6 SYNCHRONOUS OBJECTS (SYNC) -.eiiiiiiiieiiiiie it e estie st e sttt e st e ettt e e smtaeaesnteeesnseeesneeeeanneeesnneeeeennes 23
4.6.1 SyNChronization geNEIator . .......ccuiiiiii e e e e e e e e e e e enreeee s 23

111



4.6.2 Synchronous Object Transfer FrameWOorK ............coooiiiriiirriiee e 23

4.7 EMERGENCY OBJECT SERVICE (EMOCY) . .eiiiiiiii ittt e et e et e e e e e nnee e e enneee s 24
CHAPTER 5 OPERATION ...t s s s e e me e mn e e 25
LTt I === = 1T U 25
5.1.1 Conversion factor SEHING ........ceeeiiiii e ee e e e e nneee e 25
5.2 SERVO STATUS SETTING 1. utteeeeutteeeiutteeaauteeeaateeasaateeasasteesaasseaeaseeaaaaseeesaseeessseeessabeeeaanbeaeansseeeanseeesanseeasns 26
5.2.1 Control WOrd BO40N .......ooo ettt e et e et e e et e e e ne e e e e te e e e nee e e enneeeeenreeeennree s 28
5.2.2 Status WOId B4 TN . ..ottt et e e st e e e et e e e nee e e enee e e nnneeeeaneeeen 28
5.3 SERVO MODE SETTING 1. uutttetutiteatteaeateeeaauteeesatteasaasaeasasseaeasseaeaseeesaaseeesaseeessasseeaanbeeeaanseeesaseeesanseeesanees 29
5.3.1 Introduction t0 SEIVO MOGE .........ooiiiiiiiii ettt e e et e e e e e e e e e e e e enneeeeaeenn 29
TR T2 |V oY I Y1 o T SRR 30
5.4 PROFILE POSITION MODE (PP) ..tvtiiiiiiiiiiiie ettt s sttt e e e et ae e e e e s eattae e e e s snnaaaaaessnnssaeaeesannneneaens 30
STt = =1 (=T 0] o) =T o2 £ 30
5.4.2 Related fUNCHON SEHNGS ...cooiiiiii e e e e see e e s snee e e eeeee e 33
5.4.3 POSItION CUMNVE GENEIATON .....iieiiiie ettt e s e e e e st e e e e s ensaee e e e s ananreeaaeens 33
5.4.4 Recommended CONFIQUIAtION .........oiiiiiiir et et e e e ree e e e e s nnee e e sneeeeas 35
5.5 PROFILE VELOCITY MODE (PV) . .eeeeiitiie ittt ettt st et e sttt e e st e e e nnte e e snee e e aneeeeesnteeesnneeaeanneeas 35
TS Tt I = =1 C=Yo I o] o 1= o1 £ SRR 35
5.5.2 Related fuNCON SEHNGS ...c.oiiiiiiiiie e e s e e s snee e e seaee e 36
5.5.3 Recommended CONfIQUIAtIoON ..........coiiiiiir et e e eee e e e e s nnee e e eneee e 36
5.6 PROFILE TORQUE MODE (PT) ..itiitttiiitiie ittt ettt sttt ettt et e e s e e e emb e e e s rnee e e smbeee e anteeeennee 37
TGt I =T = =T 0] o) =T o2 £ 37
5.6.2 Related fUNCHON SEHNGS ...c.oiiiiiiiiie et e e e e e e snee e e ereee e 38
5.6.3 Recommended Configuration ..............ooccuiiiii it a e 38
5.7 HOMING MODE (HIMD .ottt ettt et st e et e et e e enbe e snteesnseesnseessaeenneeanseennes 38
T A T (= =1 =T o] o) =T o2 €3 39
5.7.2 Introduction to HOMeE pperation ..............euiiiiiiiiiieeeee e 40
5.7.3 Recommended CONFIQUIAtION ..........oiiiiiiir ettt e et e e e e s nnee e e sreee e 46
5.8 INTRODUCTION OF AUXILIARY FUNCTIONS .....eetieiteeeeauteeeateeeesnteresanseeesanseeesaseessasseeesnseeessnsesessnseeesmseeesns 47
5.8.1 Probe fUNCLION ..ottt sttt st e e st e e s bt e e e s be e e s enteeesbeeeea 47
CHAPTER 6 OBJECT DICTIONARY w......oiiiiciiieramrrsssnreesssmersasnessssssessssmsssssssessssnsesssssessasssessssnsesssansssssnsens 50
6.1 OBJECT DICTIONARY CLASSIFICATION DESCRIPTION ....eiiitiieiitieeeeteeeeateeesaneeeesseeeeseeeessneeesanseeessnseeesnnes 50
6.2 DETAILED DESCRIPTION OF COMMUNICATION PARAMETERS (GROUP 1000H) .......cvvvveiiiiiiieeeeeeiieeea e 52
6.3 DETAILED DESCRIPTION OF MANUFACTURER-DEFINED PARAMETERS (GROUP 2000H) .......cccccvveriieeeeeen. 56
6.3.1 SErVO MOLOr PArAMELETS ....oeiiiiie ettt e e e e e st e e s saee e e steeeessteeeennseeeanneeeeanseeens 56
6.3.2 DIV PArAGMELEIS ......uviiiiiiieieeeeee ettt e e e e e e e e e e e et et b e e e e e e e e aaaaeeeeeeeaasassnsssbrrnnneeeens 57
TR IR B = g oo o [=T o F= T =T 0 0= (=T 58
6.3.4 BasiC CONrol PArameEters ... ..o e e e nneeeeas 58
6.3.5 INput terminal PAraMEIEIS ......oeeiiiieee e 60
6.3.6 Output terminal PAraMELEIS ........ooi it e e e eneeas 62
6.3.7 Position control ParameEters ... ... 63
6.3.8 Speed CONLrOl PArAMELEIS .......uuieiiiiieieeee et e e et e e e e e e e e aeaeeeeeeeaennssseees 63
6.3.9 Torque CONrOl PAraMELEIS ... et e e e e e e e e st e e e e e e eneeeeeeeeaannneeeeean 64

IV



I T I = T o= = 10 0 L= (Y S 65

6.3.11 Self-tuNING PAraMELEIS ... e e e s e e etee e e snteeeennteeesneeeens 66
6.3.12 FAUIE PArAMEBLELS ......uueeieeeeiieeeeeee ettt e ettt e e e e e e e e e e e e e e e e e anaaabraneeeeas 67
6.4 DETAILED DESCRIPTION OF SUB-PROTOCOL DEFINITION PARAMETERS (GROUP 6000H).........ccccceveneen. 68
CHAPTER 7 TROUBLESHOOTING .......ooo o iiiieerrsrernssmeersssesss e e s s smessssmesssssnessssmsesssnnessssnsessnsnsessssnsesns 78
7.1 LIST OF FAULTS ittt itteeeattee e ttee e sttt e a bt e e s bt e e e aate e e e bee e e oabee e e a b e e e aasee e e ambe e e e aeeeeambeeeeambeeeemnbeeeanneeesanneeeans 78
472 o7\ | 10 = USSR 78
7.3 RELATIONSHIP BETWEEN LED INDICATION AND FAULT CODE ....uuviieitiieeiuteeeeieeeeseeeesaneeeesnseeessnneeessnseens 82
CHAPTER 8 APPENDIX ......ooii ittt s s s e e e e e mn e s asamnn e s 84
APPENDIX A SDO TRANSMISSION STOP CODE .....uctiiiteeeiteeeeatereaaneeeeaanereeaseeesasseeesnseeessseeesssseeesaseesssnseesans 84
APPENDIX B SERVO PARAMTERS AND OBJECT DICTIONARY COMPARISON ......cceeiiireiuieeesaeeeeeseneesseeeesnneeeens 84
Group P00 Servo drive/motor parameters ..............uuuuiiiiiiiiieeeee e 84
Group P01 BasiC CONrol PAramEtersS ........cccuuii et ee e e s e e s eete e e s tee e s sneeeeeneeeeanneeeenns 86
Group P02 Terminal input/output Parameters ............ooceiiiiiiie i 86
Group P03 Position coONtrol PArameters ............oooiiii oo aaa e 87
Group P04 Speed CONrol PAramMELEIS ......cc..uiii e e ettt ete e e e e eeee e e s e e e seeeesnneeeeereeeeas 88
Group P05 Torque CONtrol PAramMeEterS ..........oieiiiiie e eeceee et ee et e e e e e sete e e s enee e e see e e s sneeeeeneeeean 89
Group P06 Gain PAr@mMELEIS ..........uuuiiiiiiiiiiiieee ettt e e e e e e e e e e e e e e e e bbb r e e e e eeeeeaaaaaaeeeeeaeaanannees 90
Group P08 Communication PArameEters ............eiiiiiie e cee e see et e e e e e e e rnee e seeee e enees 92
Group P09 Multi-segment position parameters ..........c.cooiieeie e 92
Group P10 Multi-segment speed Parameters ..........ooocuiiiiei i 94
Group P11 AUXIlIArY AiSPIAY ......eeeeiieieiiee ettt e et e e st e e e sn e e e eneeeesneeeeeneeeeeanneeearaeeean 96
Group P12 AUXIlIary FUNCLION ........eiiiiie ettt et e e et e e e snte e e e nnee e e enneeeennneeas 97
Group P13 MONItOriNg ParameEters ..........uviiii ittt s e e e e e e e s st e e e e e s e snnraeeaeeennrees 98
APPENDIX C SERVO DETAILED PARAMETERS ......utiieittieeatteaeaterasaseeeesaseeesaseeesasseeesnsseseansesesanseessasseesansenesss 99
Group P00: Servo drive/Motor Parameters .........oooiciieeiiiee it e e e e 99
Group P0O1: Basic coNtrol parameters ............cooo it 103
Group P02: Terminal input/output Parameters ..........ccoei i e 107
Group P03: Position control parameters ...........ocuuiiiiiiie e 112
Group P04: Speed control parameters ... 119
Group PO6: Gain PAramMELErS .........eiie i ceee et e e e e et e e s nee e e st e e s snee e e antaeeeanseeeeneeeeaneeas 124
Group P08: Communication Parameters .........cooiuiie et 128
Group P05: Torque control parameters ............oooiiiiiieeeeeeee e 130
Group P09: Multi-segment position parameters ..........ccoooeiriiiie e 134
Group P10: Multi-segment speed parameters ..........ccveeiceieiiiee e 142
Group P11:  AUXIlIAry diSPIaY .....cceeeiiiiiiiie et e e a e e a e e e r e e e 150
Group P12: AuXiliary FUNCHON ......cooiiiie e e e e e e e e e e 155
Group P13: Monitoring parameter GrOUPS ........ceeiceeeirieeeeiieeeetee e et e e seeeesseeeessseeeeeneeeeenneeeesneeeennes 157



DRV Series Servo CAN User Manual V1.0

Chapter 1 Safety Reminder

1.1 Safety precautions

*

* 6 00

Cut off the power supply for more than 5 minutes before disassembling and installing the driver.
Otherwise, it may cause electric shock due to residual voltage.

Please never touch the inside of the servo driver, otherwise it may cause electric shock.

Please insulate the connection part of the power terminal, otherwise it may cause electric shock.
The grounding terminal of the servo driver must be grounded, otherwise it may cause electric shock.
Do not damage or pull the cable forcefully, and do not subject the cable to excessive force, place it
under heavy objects, or clamp it. Otherwise, it may cause electric shock, cause the product to stop
operating or burn out.

Do not set up, disassemble and repair unless designated personnel, otherwise it may cause electric
shock or injury.

Do not remove the cover, cables, connectors and optional accessories when the power is on,
otherwise it may cause electric shock and damage the driver.

Please follow the steps required by this manual for trial operation.

When the servo motor is connected to the machine, if an operation error occurs, it will not only cause
damage to the machine, but also sometimes cause personal accidents.

Do not change the maximum speed value except for special purposes. If you change it accidentally,
it may damage the machine or cause injury.

When the power is turned on and for a period of time after the power is cut off, the heat sink of the
servo driver, the external braking resistor, the servo motor, etc. may become hot. Please do not
touch it, otherwise it may cause burns. In order to prevent your hands or components (such as
cables, etc.) from contacting them negligently, please take safety measures such as installing the
enclosure.

When the servo motor is running, please never touch its rotating part, otherwise you may get injured.
When installing on the supporting machinery and starting to run, please put the servo motor in a
state where it can be stopped at any time in advance, otherwise it may be injured.

Please install a stop device on the machine side to ensure safety.

The brake of the servo motor with brake is not a stopping device to ensure safety. If the stop device
is not installed, it may cause injury.

If the power supply is restored after a momentary power failure occurs during operation, the machine
may restart suddenly, so please do not approach the machine.

Please take measures to ensure that personal safety will not be endangered when restarting,
otherwise it may cause injury.

Please never modify this product, otherwise it may cause injury or mechanical damage.
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& Please install the servo driver, servo motor, and external braking resistor on non-combustible
materials, otherwise it may cause a fire.

€ Be sure to connect an electromagnetic contactor and a non-fuse circuit breaker between the power
supply and the main circuit power supply of the servo driver. Otherwise, when the servo driver fails,
the large current cannot be cut off, which may cause a fire.

¢ Please do not mix oil, grease and other flammable foreign objects and screws, metal pieces and

other conductive foreign objects inside the servo driver and the servo motor.

1.2 Precautions for confirming the arrival of products

Confirmation ltems Description

Does the delivered product match the model of | The packing box contains the machine you ordered. Please confirm

the product you ordered? it on the nameplate model of the servo motor and servo driver.

Please check the positive surface to see if the product is damaged
Is there any damage to the product? during transportation. If any omission or damage is found, please

contact our company or your supplier as soon as possible.

) It is normal to be able to turn gently by hand. Except for servo
Is the servo motor rotating smoothly?

motors with brakes.
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Chapter 2 Product Information and Installation

2.1 Driver Introduction

2.1.1 Nameplate and model description

Marking Meaning Marking Model identification
DRY Rtelligent low voltage servo driver none Pulse/RS485
C CAN .
E EtherCAT
Marking Output power
400 400W
750 750W
1500 1500W
2.1.2 Servo driver specifications
Item Description
Driver model DRV400C DRV750C DRV1500C
Continuous output 12 25 38
current Arms
Maximum output 36 70 105
current Arms
Main circuit power DC 24-70V

supply

Brake processing

function

Braking resistor external

2.2 Driver installation instructions

2.2.1 Installation dimensions

Dimensions of DRV400/DRV400C/DRV400E. DRV750/DRV750C/DRV750E:
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98 33
495 ., 205 16.5
o )
mn 7Y m
EEZE mmEZ=E

Dimensions of DRV1500/DRV1500C/DRV1500E:

98 33
49.5 20.5 16.5

200
194

i} A |
EE%E MEz%E

2.2.2 Installation site

® Please install in a mounting cabinet free from sun and rain.
® Do not use this product in the vicinity of corrosive and flammable gas environments such as hydrogen
sulfide, chlorine, ammonia, sulfur, chlorinated gases, acids, alkalis, salts, combustible materials, etc.

® Do not install in high temperature, humid, dusty, metal dusty environment.



DRV Series Servo CAN User Manual V1.0

® Vibration-free places.

® Pollution level of the installation site: PD2.

2.2.3 Installation environment conditions

The installation environment of the servo driver has a direct impact on the normal function of the
drive and its service life. Therefore, the installation environment of the driver must meet the

following conditions:

Item Description
Operating ambient temperature 0~55°C (ambient temperature is above 45°C,
P 9 P average load rate should not exceed 80%) (no freezing)
Operating ambient humidity Below 90%RH (no condensation)
Storage temperature -20~85°C (not freezing)
Storage Humidity Below 90%RH(no condensation)
Vibration Below 4.9m/s?
Shock Below 19.6 m/s?
Protection level IP10
Altitude Below 1000m

2.2.4 Installation precautions

Please ensure that the installation direction is perpendicular to the wall, and use natural air
convection or a fan to cool the servo driver. Through 2 mounting holes (the number of mounting
holes varies according to the capacity), the servo drive is firmly fixed on the mounting surface. When
installing, please face the front of the driver to the operator and make it perpendicular to the wall.
Please pay attention to avoid drilling iron filings and other foreign matter from falling into the driver
during installation, otherwise it may cause the driver to malfunction.

In order to ensure good heat dissipation conditions, the actual installation should be as large as
possible.

When multiple drives are installed in the control cabinet, please note that sufficient space must be
reserved for the placement position to achieve sufficient heat dissipation.

Be sure to connect the ground terminal to the ground, otherwise there may be a risk of electric shock
or interference resulting in malfunction.

When there is a vibration source (punch) near the driver installation, if it is unavoidable, please use a
vibration absorber or install an anti-vibration rubber gasket.

When there are large magnetic switches, fusion splicers and other noise sources near the driver, it is
easy for the driver to be interfered with by the outside world and cause malfunction, so it is necessary
to install noise filters, but noise filters will increase the leakage current, so it is necessary to install an

insulating transformer at the input of the driver.



DRV Series Servo CAN User Manual V1.0

Chapter 3 Servo Driver and Motor Wiring

3.1 Servo driver main circuit connection

Terminal

Terminal name Terminal function
mark

Servo driver power supply input terminal, the voltage is within the

DC+. DC- Power supply input terminal range of DC 18-70V

DC+. RB- Braking resistor terminal Connect energy consumption braking resistor
U. V. W, Servo motor connection Servo motor connection terminal, must be connected with the motor U,
PE terminal V, W, PE terminal corresponding

Precautions for circuit wiring:

® Do not connect the input power cable to the output U, V, W, otherwise it will cause damage to the
servo driver.

® Do not pass or bundle power and signal cables together from the same pipe. To avoid interference,
the distance between the two should be more than 30cm.

® Do not ON/OFF the power supply frequently. When it is necessary to ON/OFF the power supply
repeatedly and continuously, please control it less than once a minute. Since the power supply part of
the servo driver has a capacitor, a large charging current (charging time 0.2s) will flow when the
power supply is turned on. If the power is turned on/off frequently, the performance of the main circuit
components inside the servo driver will be degraded.

® Please connect the servo driver to the ground reliably, and use a PE wire with a large diameter as
much as possible to ensure that the grounding resistance is less than 100 ohms.

® |tis recommended that the power supply be supplied through a noise filter to improve the anti-
interference ability.

® Please install a non-fuse type (NFB) circuit breaker so that the external power supply can be cut off in
time when the driver fails.

® Do not power on and use the servo driver when the terminal screws or cables are loose, otherwise it

may cause a fire.

3.2 Servo driver encoder signal terminal X4 connection

Servo motor encoder output terminal signal definition: face up to the motor encoder output terminal, its

terminal definition serial number is shown in the following diagram:

Schematic diagram of servo motor encoder outlet terminal

Signal name U Function
number
FG 1 Shield ground
Power input positive:
+5V 2 +5V
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Power input negative:

GND oV

D@3
@|®|® g
789

Servo encoder extension cable motor-side terminal: face up to the servo encoder extension cable motor-

Encoder bus signal

Encoder battery

(7]

(w)

1
Njo|lo|b~| w

side terminal, the definition number of its terminal is shown in the following diagram:

Schematic diagram of motor-side terminal of servo encoder extension cable
E— Signal name i Function
number
@ @ @ FG 1 Shield ground
Power input positive:
+5V 2 +5V
( : > < : > @ GND 3 Power input negative:
ov
SD+ 4 .
@ @ Encoder bus signal
SD- 5
E+ 6
Encoder battery
E- 7

Servo encoder extension cable driver-side terminal: The servo encoder extension cable driver-side
terminal is a soldered pin, and the pin number is marked on it. The definition number of the terminal is

shown in the following diagram:

Schematic diagram of driver-side terminal of servo encoder extension cable

Signal Pin Function
name number
Power input positive:
+5V 1
2 4 6 +5V
L I GND 2 Power input negative:
ov
L e |
BAT+ 3
1.3 5 Encoder battery
BAT- 4
SD+ 5 .
Encoder bus signal
SD- 6
FG - Terminal metal shell

3.3 Servo driver control signal terminal X3 connection

3.3.1 Position command input signal

Note: The pulse input signal can only be connected to the DRV pulse model/RS485 model driver:

{55 Name £ s iR
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PUL+ 1 External command pulse input terminal, the input pulse
forms are:
Position command el ° ® Pulse + direction
DIR+ 5 ® CW/CCW pulse
Note: The signal terminal can accept 5V-24V
DIR- 7 signals, no need to connect resistors in series

(1)  Differential pulse signal

Upper device Servo driver
> {0 P|_||_+_|:|_!E
HIF 1 £
e PUL
b
1 1
N DIR
1 opi H
N J E
& 71 o+
b
Lo
(2) Single-ended common anode signal
Upper device Servo driver
Sm 24V e
e PLL+
iopl 1 E
=i E ﬁ
< ivf : PLL-
b
1 1
Lo DIR+
Lol i %tél
< 5 I DOlR-
O
] |
1 I
roo
\_‘r.{
I
(3) Single-ended common cathode signal
Upper device Servo driver
S 24vdc
.ff_;\' F‘LIL+1_|:|_E
i r
I PLUL-
L3
Lo
Lol DIR+
L P |
I ] ¥
w4
o
Lol
il \"I"J
0 £




DRV Series Servo CAN User Manual V1.0

3.3.2 Digital input signal

DRV series pulse/RS485 driver:

Signal name Defa_ult Pin number Function
function
COM24V+ 2 Input terminal common
IN1 S_ON 4 Servo enable
General input e
and output IN2 P_OT 6 Positive limit
IN3 N_OT 8 Negative limit
IN4 HOME 10 Origin
DRV series EtherCAT. CAN driver:
Signal name Defa.ult Pin number Function
function
COM24V+ 2 Input terminal common
IN1 P_OT 4 Positive limit
IN2 N_OT 6 Negative limit
IN3 HOME 8 Origin
General input
and output IN4 EME 10 Emergency stop
IN5+ 1
P_OT Probe 1
IN5- 3
IN6+ 5
GEAR_SEL Probe 2
ING- 7

The IN5 and ING interface circuits are the same as PUL and DIR, please refer to the wiring instructions
of the position command input signal. The interface circuits of IN1~IN4 are the same. Take IN1 as an
example.

1) When the upper computer device is a relay output:

Senvo driver

+240 e
=0+
E
] IN1
£ 7
e

2) When the upper computer device is open-collector output:
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+24vde

COh+

Servo driver

MFMN

o

(41

+24vde

PP

Note: Mixing of NPN and PNP is not supported

3.3.3 Digital output signal

—

GO+

servo driver

111

Signal name fDefa.uIt Pin number Function
unction
OuUT1+ 9
ALM Alarm output
General input ouT1- "
and output OUT2+ 13
HOME_DONE Homing completed

OuT2- 15

The OUT1 and OUT2 interface circuits are the same. Take OUT1 as an example.

1) When the upper device is a relay input::

Servo driver

2) When the upper device is optocoupler input:

DUT1+
DUT1-

X

servo driver

Gn 240 e

-

"..

-

Y

b
i _;! Jo relsy oo

Servo driver

5~24Vdc

10

S 24%dC
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Senvo driver B o Servo driver 5“2£1th_‘“_ oy
E I;,.—"I "EI; E;:" ?:.E’!Eit'!'é::‘:;
EER ELd
OUT1+ OUT1+
I2UTT- LT 1-
\ff/ = ] ;Xi 3

3.3.4 Brake output signal

Signal name Defa.ult Pin number Function
function
BRK+ 14 Brake output terminal -
. It can be directly connected to the positive
General input - . .
and outout BRK and negative signal terminals of the
P BRK- 16 electromagnetic brake of the motor, without
driving through a relay

Servo driver

24vide
BRI+

BRK-

Mator brake out line
—l [

Servo motor with brake

3.4 Servo driver communication signal terminal X1

DRV series pulse/RS485 driver. DRV series CAN driver:

s e e s e [

nnonnng | L oonnnng
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Signal name flar?::?iglrt'n Pin number
RS485+ 1
RS485 communication port
RS485- 2
- 3 -
- CAN_H 4
Communlcatlon CAN communication port
signal CAN L 5
- 6 -
DGND 7 GND signal
- 8 -

DRV series EtherCAT driver:

The EtherCAT network cable is connected to the RJ45 terminal with a metal shield, and has input (IN)
and output (OUT) interfaces. The electrical characteristics comply with IEEE802.3 and 1ISO8877

standards.

| e e 1 | e [

noonnng | L Qoonnnng

Pin Definition Description
1 TX+ Data send+
2 TX- Data send-
3 RX+ Data receive+
4 NULL Null
5 NULL Null
6 RX- Data receive-
7 NULL Null
8 NULL Null

3.5 USB serial communication terminal X2

Customers can modify the parameters of the driver on the PC using the Mini USB communication cable.

3.6 Anti-interference countermeasures for electrical wiring

To suppress interference, please take the following measures:

12
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2

® ©O00o

The length of the command input cable should be less than 3m, and the encoder cable should be
less than 20m.

Use thick wires as much as possible for grounding wiring. (Above 2.0mm?)

Please use a noise filter to place radio frequency interference. When using in a civil environment
where the power supply interference noise is strong, please install a noise filter on the input side of
the power cord.

In order to place the malfunction caused by electromagnetic interference, the following treatment
methods can be adopted:

Install the upper computer device and the noise filter near the servo driver as far as possible.
Install surge suppressors on the coils of relays, screw tubes, and electromagnetic contactors.
When wiring, please lay the strong current line separately from the weak current line, and keep an
interval of more than 30cm. Do not put them in the same pipe or bundle them together.

Do not share power supply with electric welders, electrical discharge machining equipment, etc.
When there is a high-frequency generator nearby, install a noise filter on the input side of the power

cord.

13
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Chapter 4 Communication network configuration

4.1 CANopen protocol overview

CANopen is an application layer protocol of a network transmission system based on CAN serial bus, following
the ISO/OSI standard model. Different devices in the network exchange data with each other through object
dictionaries or objects. The master node can obtain or modify data in the object dictionary lists of other nodes

through process data objects (PDO) or service data objects (SDO).

4.1.1 Object dictionary

The object dictionary is the most important part of the device specification. It is an ordered collection of a set of
parameters and variables, including all parameters of device description and device network status. A set of
objects that can be accessed in an orderly and predefined way through the network.

The CANOpen protocol uses an object dictionary with a 16-bit index and an 8-bit sub-index. The structure of the

object dictionary is shown in the following table.

Index Object
0000h Unused
0001h~001Fh Static data types (standard data types, such as Boolean, Integer16)

Complex data types (predefined structures composed of simple types such as
PDOCommPar, SDOParmeter)

0020h~003Fh

0040h~005Fh Complex data types specified by the manufacturer
0060h~007Fh Static data type specified by the device sub-protocol
0080h~009Fh Complex data types specified in the device sub-protocol
00AOh~OFFFh Reserve

Communication sub-protocol area (such as device type, error register, number of
supported PDOs)

1000h~1FFFh

2000h~5FFFh Manufacturer-specific sub-protocol area (such as function code mapping)
6000h~9FFFh Standard equipment sub-protocol area (such as DSP-402 protocol)
AO0Oh~FFFFh Reserve

4.1.2 Communication object

CANopen specifications that the DRV series CAN bus servo drivers follow:
® Follow CAN 2.0A standard

® Follow CANopen standard protocol DS 301 V4.02

® Follow CANopen standard protocol DSP 402 V2.01

CANopen communication services supported by DRV series CAN bus servo drivers:

® Network Management Object (NMT): NMT Slave service

® Device monitoring: heartbeat message

® Process Data Object (PDO): Up to 4 TxPDO and 4 RXPDO can be configured. PDO transmission type:

support event trigger, event trigger, synchronous cycle, synchronous acyclic
14
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® Service Data Object (SDO)
® Emergency message (EMCY)

4.1.3 Communication object identifier

The communication object identifier (COB-ID) specifies the priority of the object and the identification of the
communication object in the communication process. The COB-ID corresponds to the 11-bit frame ID of
CAN2.0A. The 11-bit COB-ID consists of two parts, a 4-bit object function code and a 7-bit node address, as

follows:

10 | 9 | 8 | 7 6 | 5 | 4 | 3 | 2 | 1 | 0
Node ID

Function code

Each CANopen communication object has a default COB-ID, which can be read through SDO, and some can be
modified through SDO. Object list:

Communication Object dictionary
Function code Node address COB-ID
object index
NMT network
0000b 0 0x000 -
management
Synchronization
] 0001b 0 0x080 1005h/1006h
object
Urgent Message
0001b 1~127 80h + Node ID 1014h
Object
TPDO1 0011b 1~127 180h + Node ID 1800h
RPDO1 0100b 1~127 200h + Node ID 1400h
TPDO2 0101b 1~127 280h + Node ID 1801h
RPDO2 0110b 1~127 300h + Node ID 1401h
TPDO3 0111b 1~127 380h + Node ID 1802h
RPDO3 1000b 1~127 400h + Node ID 1402h
TPDO4 1001b 1~127 480h + Node ID 1802h
RPDO4 1010b 1~127 500h + Node ID 1402h
T_SDO 1011b 1~127 580h + Node ID 1200h
R_SDO 1100b 1~127 600h + Node ID 1200h
Network
management error 1110b 1~127 700h + Node ID 1016h/1017h
control
For example:

The COB-ID of slave station No. 3 TPDO1 is 180h + 3 = 183h

4.2 Communication settings

In order to enable the DRV series CAN bus servo drive to accurately connect to the CANopen field bus network,

it is necessary to set the relevant parameters of the DRV series servo driver.

Parameter Name Setting range Factory setting

15
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0 — Position Mode

1 - Speed mode

2 - Torque mode

3 - EtherCAT/CANopen mode
P01.00 Control mode selection 3
4 - Speed mode - Torque mode
5 - Position Mode - Speed Mode
6 - Position Mode - Torque Mode

7 - Position mode - Speed mode - Torque mode

P08.05 Servo axis address 1~127 2

0-20K
1-50K

2 -100K
CAN communication rate
P08.06 3-125K 4

selection

4 — 250K
5 - 500K
6-1M

4.3 Network Management (NMT)

The Network Management System (NMT) is responsible for initializing, starting and stopping the network and
the devices in the network and is a master/slave system. there is one and only one NMT host in the CANopen

network that can configure the CANopen network including itself.
4.3.1 NMT services

CANopen performs the corresponding work according to the state machine specified in the protocol. Part of it is
automatically implemented internally by the driver and part of it must be implemented by the NMT host sending

NMT messages.The NMT state machine is shown below.
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In the above figure, except for the transitions in (1), (15), and (16), all of them are implemented by NMT
messages, and only the NMT host can send NMT control messages, and the message data format is shown as

follows.

Data/byte
0 1
Node ID

COB-ID RTR

0x000 0 command word

The COB-ID of the NMT message is fixed at "0x000"

The data area of an NMT message consists of two bytes.

® The first byte is the command word, indicating the control role of the communication frame

® The second byte is the CANopen node address, when it is 0 it is a broadcast message and is valid for all
slave devices in the network

The NMT message command is as follows:

command word instructions
0x01 Start remote node
0x02 Stop remote nodes
0x80 Entering preoperational status
0x81 Reset node
0x82 Reset communication

The device automatically enters an initialization state upon power-up, including being initialized, resetting the
node, and resetting the communication. Ongoing initialization loads the parameters of each module. And the
reset node restores the object dictionary manufacturer definition area and subprotocol area to the last saved
value. Reset communication restores the communication parameters in the object dictionary to the last saved
value.

At the end of initialization, the device will send a Boot-up message and automatically enter the pre-operation
state, which is the primary configuration node state.

After completing the configuration, the node needs the NMT host to send an NMY message to enter the
operational state. The operational state is the state when CANopen is working normally and each module should
be working normally.

When the NMT host sends a stop node message, the device enters the stop state and only the NMT module
works normally for CANopen communication.

The CANopen services supported in various NMT states are shown below:

services preoperational operations stop
Process Data Objects be
(PDO) deny deny
Service Data Object (SDO) be be deny
Synchronous objects be be deny
(SYNC)
Emergency Message be be deny
(EMCY)
Network Management be be be

17
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(NMT)

error control be be be

4.3.2 NMT error control

NMT error control is mainly used to detect if a device in the network is online and the state the device is in,
including node protection, lifetime protection and heartbeat.

® Does not allow simultaneous use of node/lifetime protection and heartbeat

® The node/life protection and heartbeat should not be set too short to avoid increasing the network load

1) Heartbeat

The heartbeat mode uses the "producer-consumer" model, where the CANopen device sends heartbeat
messages in ms according to the period set by the producer heartbeat interval object 0x1017. The node with the
consumer heartbeat function in the network monitors this producer according to the consumer time set in object
0x1016 and considers the node to be faulty once the producer heartbeat of the corresponding node is not
received within the consumer heartbeat time.

After configuring the producer heartbeat interval 0x1017, the node heartbeat function activates and starts
generating heartbeat messages. After configuring a valid subindex of consumer heartbeat 0x1016, monitoring
starts upon receiving a frame of heartbeat from the corresponding node.

The host sends a heartbeat telegram at its producer time. the slave monitoring the host does not receive the
heartbeat telegram within 0x1016 subindex time. the host is considered offline. 0x1016 some subindex time =
producer time x 1.8. otherwise it is easy to falsely report that the host is offline.

The slave sends a heartbeat telegram every 0x1017 time. the host (or other slave) that monitors the slave. if the
heartbeat telegram is not received within the consumer time. the slave is considered dropped. 0x1017 x 1.8 <
the consumer time of the host (or other slave) that monitors the slave. otherwise. it is easy to falsely report that
the slave is dropped.

The number of heartbeat messages is shown below, the data segment is one byte long, the highest bit is fixed to

"0" and the other bits indicate the status of the CANopen device:

COB-ID RTR Data
Bit7: 0
Bit6 to BitO.
0x700 + Node ID 0 4 - Stop state

5 - Operational status

127 - Pre-operation status

2) Node/Life Protection

DRV series CAN bus servo does not support node/life protection mode at this time

4.4 Service Data Object (SDO)

The SDO is used to access the object dictionary of a device, the visitor is called a Client and the CANopen
device to which the object dictionary is accessed and which provides the requested service is called a Server. A

request from a client must have an answer from the server.

18
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SDO transfers are divided into object data transfers of no more than 4 bytes and higher than 4 bytes. The

accelerated SDO transfer method is used for not higher than 4 bytes, and the segmented transfer or block
transfer method is used for higher than 4 bytes.

The SDO transmission message consists of a COB-ID and a data segment. the COB-IDs of the T_SDO
(0x580+Node ID) and R_SDO (0x600+Node ID) messages do not match. The data segments are arranged in
small-end mode, i.e., low bits first and high bits second. All SDO message data segments must be 8 bytes
(although not all data bytes are necessarily meaningful). the SDO transmission message format is listed in the

following table:

COB-ID Data
0x580+Node ID 0 1 2 3 4 5 7 8
0x600+Node ID | command

index subindex data

code

Among them, the command code indicates the transmission type and transmission data length of the segment of
SDO, the index and sub-index are the position of the object in the list, and the data is the value of the object.

(1) SDO accelerated write transmission messages
For reads and writes of no more than 4 bytes, accelerated SDO transmission is adopted. According to the
inconsistency of the reading and writing mode and the length of the content data, the transmission messages

are different. The speed up SDO write message is as follows:

Data
Equipment COB-ID
0 1 2 3 4 | 5 | 6 | 7
0x23 data
0x27 data | -
Client 0x600 + Node ID index subindex
0x2B data | -
Ox2F data | -
Normal 0x60 -
Server 0x580 + Node ID index subindex
Abnormal 0x80 Termination Code

Note: "-" means data are available but not considered, it is recommended to write 0

For examples:
The station number of the slave station is 4, the operating speed value 60FFh-00 in the speed mode is written
with SDO, and the written value is 1000, that is, 0Ox3E8. The message sent by the master station is as follows (all

data are in hexadecimal):

Data
0 1 2 3 4 5 6 7
604 23 FF 60 00 E8 03 00 00

COB-ID

If the write is normal, the servo drive will return the following message:

Data

COB-ID

584 60 FF 60 00 00 00 00 00
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If the written data type does not match, the error code 0x06070010 will be returned, and the message will be as

follows:

Data
0 1 2 3 4 5 6 7
584 80 FF 60 00 10 00 07 06

COB-ID

(2) SDO accelerated read transmission messages
When the SDO read operation is not higher than 4 bytes of object data, the acceleration mode is adopted, and

the message is as follows:

Data
Equipment COB-ID
0 1 2 3 4 | 5 | 6 | 7
Client 0x600 + Node ID 0x40 index subindex -
0x43 data
0x47 data | -
Normal
Server 0x580 + Node ID 0x4B index subindex | -
Ox4F | -
Abnormal 0x80h Termination Code

For examples:
The station number of the slave station is 4, use SDO to read the parameter control mode P01.00, which is the

object 0x2003-01, and the master station sends the message as follows (all data are in hexadecimal):

Data
0 1 2 3 4 5 6 7
604 40 03 20 01 00 00 00 00

COB-ID

The default control mode is 3, and the return message under normal circumstances is as follows:

Data
0 1 2 3 4 5 6 7
584 4B 03 20 01 03 00 00 00

COB-ID

If the written command word does not match, an invalid command word error will be returned, the error code is

0x05040001, and the message is as follows:

Data

COB-ID

584 80 03 20 01 01 00 04 05

4.5 Process Data Objects (PDO)
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4.5.1 PDO transfer framework

Process Data Object (PDO) is used to transfer data in real time and is the main data transfer method in
CANopen. PDO uses the producer/consumer mode, the PDO length can be less than 8 bytes and the transfer

speed is fast.PDO data transfer can be tried in a one-to-one or one-to-many way.

4.5.2 PDO object

According to the difference between receiving and transmitting, PDO can be divided into RPDO and TPDO.PDO
is determined by the communication parameters and mapping parameters together to determine the final
transmission method and content.DRV servo driver uses 4 RPDO and 4 TPDO to implement the PDO

transmission, the related objects are listed as follows.

Communication
Name COB-ID i Mapping object
object
1 0x200 + Node ID 0x1400 0x1600
2 0x300 + Node ID 0x1401 0x1601
RPDO
3 0x400 + Node ID 0x1402 0x1602
4 0x500 + Node ID 0x1403 0x1603
1 0x180 + Node ID 0x1800 0x1A00
2 0x280 + Node ID 0x1801 0x1A01
TPDO
3 0x380 + Node ID 0x1802 0x1A02
4 0x480 + Node ID 0x1803 0x1A03

4.5.3 PDO communication parameters

(1) CAN identifier for PDO
The CAN identifier of the PDO is the COB-ID of the PDO, which contains control bits and identification data, and
determines the bus priority of the PDO. On the sub-index 0x01 of the COB-ID bit and communication parameters
(RPDO: 1400h~1403h, TPDO: 1800h~1803h), the highest bit determines whether the PDO is valid.
For examples:
For a node with a station number of 4, when TPDO3 is in an invalid state, its COB-ID should be 0x80000384,
and writing 0x384 to the COB-ID indicates that the PDO is activated.

(2) Types of PDO transmissions
The transmission type bit of the PDO and the sub-index 0x02 of the communication parameters (RPDO:
1400h~1403h, TPDO: 1800h~1803h) determine which transmission mode the PDO follows. The different
values of the communication parameters represent different transmission types, and define the method of
triggering TPDO transmission or processing the received RPDO. The specific corresponding relationship is as

follows:

o synchronize
Communication type value . synchronous
cycle acyclic

0 ] J ]
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1~240 V | - | -
241~53 reserve
254~255 - | - | Y

® \When the transmission type of TPDO is 0, if the mapping data is changed and a synchronization frame is
received, the change TPDO is sent

® \When the transmission type of TPDO is 1 to 240, the TPDO is sent when the corresponding number of
synchronous frames is received

® \When the transmission type of TPDO is 254 or 255, the TPDO is sent if the mapping data changes or the
event counter arrives

® \When the transmission type of RPDO is 0~240, as long as a synchronization frame is received, the latest
data of the RPDO will be updated to the application

® \When the transmission type of RPDO is 254 or 255, the received data is directly updated to the application.

(3)  Prohibition time

The prohibition time is set for TPDO, which is stored in the sub-index 0x03 of the communication parameter

(0x1800~0x1803) to prevent the PDO with a lower priority in the CAN network from being continuously

occupied. The unit of changing the parameter is 100us. After setting the value, the transmission interval of the

same TPDO will not be less than the time corresponding to the changed parameter.

For example:

The prohibition time of TPDO2 is 300, then the transmission interval of TPDO will not be less than 30ms.

(4) Event timer

For the TPDO of asynchronous transmission (transmission type is 254 or 255), define the event timer, which is

located on the sub-index 0x05 of the communication parameter (0x1800~0x1803). The event timer can also be

regarded as a trigger event, which will also trigger the corresponding TPDO transmission. If other events such

as data changes occur during the timer running period, TPDO will also be triggered, and the event counter will

be reset immediately.

4.5.4 PDO mapping parameters

The PDO mapping parameter contains a pointer to the process data corresponding to the PDO that the PDO
needs to send or receive, including the index, sub-index, and the length of the mapping object. The data length
of each PDO can be up to 8 bytes, and one or more objects can be mapped at the same time. Among them, the
sub-index 0 records the number of objects specifically mapped by the PDO, and the sub-indexes 1 to 8 are the

mapping content. The contents of the mapping parameters are defined as follows.

Number 31 | 16 15 | 8 7 0 0
of digits

meaning index subindex Object Length

The index and sub-index jointly determine the position of the object in the object dictionary. The length of the

object indicates the specific bit length of the object, expressed in hexadecimal numbers, namely:

Object Length Bit length

22



DRV Series Servo CAN User Manual V1.0

08h 8-bit
10h 16-bit
20h 32-bit

For example:

Indicates that the mapping parameter of the 16-bit command word 6040h-00 is 60400010h

4.6 Synchronous objects (SYNC)

A synchronization object (SYNC) is a special mechanism that controls the tuning and synchronization between

multiple nodes transmitting and receiving for synchronous transmission of PDO.

4.6.1 Synchronization generator

DRV servo drivers are not only synchronous consumers, but also try synchronous producers. The objects that
support synchronization are the synchronization object COB-ID (1005h) and the synchronization cycle period
(1006h).

The second highest bit of the synchronization object COB-ID determines whether to activate the synchronization
generator.

The synchronization cycle period is only for the synchronization generator, and the unit is us, indicating the

interval when the node generates the synchronization object.

4.6.2 Synchronous Object Transfer Framework

Similar to the transmission of PDO, the transmission of synchronization objects follows a producer-consumer

model, where a synchronization producer sends a synchronization frame and all other nodes in the CAN network

can receive this synchronization frame as consumers and without feedback. Only one active synchronization

generator is allowed in the same CAN network.

The transmission of synchronous PDO is closely linked to synchronous frames:

® For synchronous RPDO, as long as the PDO is received, the received PDO will be updated to the
application at the next SYNC.

® For synchronous TPDO, it is divided into synchronous cycle and synchronous acyclic. The synchronization
cycle is a PDO with a PDO transmission type of 1 to 240. As long as the SYNC specified by the
transmission type is reached, the TPDO needs to be sent regardless of whether the data changes.
Synchronous acyclic means that the PDO transmission type is 0, and the content of the PDO mapping
object changes, and it is sent at the next SYNC.

For example:

The transmission type of RPDO1 is 0, the transmission type of RPDO2 is 5, the transmission type of TPDO1 is O,

and the transmission type of TPDO2 is 20. Then, as long as RPDO1 and RPDO2 receive PDO, they will update

the latest PDO data to the corresponding application at the next SYNC; while the mapping data of TPDO1 only

changes, it will send TPDO1 at the next SYNC, and when TPDO2 has experienced 20 SYNC in total.

Regardless of whether the data is changed, PDO will be sent.
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4.7 Emergency Object Service (EMCY)

When a CANopen node has an error, the node sends an emergency message frame according to the
standardized mechanism. The emergency message follows the producer-consumer model, where other nodes in
the CAN network can choose to handle the fault after the node fault is sent. the DRV servo drive only acts as an
emergency message producer and does not handle other node emergency messages.

When a node fails, the error register and predefined error field need to be updated regardless of whether the

emergency object is activated or not. The contents of the emergency message are as follows:

Data
0 1 2 3 4 5 6 7

0x80+Node ID error code error register reserve auxiliary byte

COB-ID

The error register is always consistent with 1001h:

® \When the communication is abnormal, the error code is consistent with the requirements of DS301, and the
auxiliary byte is zero when the communication is abnormal.

® \When the driver has an error described in the DSP402 sub-protocol, the error code is consistent with the
DS402 requirement and corresponds to the object 603Fh, and the auxiliary byte is an additional description.

® \When a user-specified exception occurs in the driver, the error code is 0xFF00, and the auxiliary byte

displays the user-specified error code
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Chapter 5 Operation

5.1 Basic settings

5.1.1 Conversion factor setting

Object 6091h is used to set the electronic gear ratio of the servo driver:
The essential meaning of gear ratio is: when the load shaft is displaced by one command unit, the corresponding
motor displacement (unit: encoder unit). The gear ratio is composed of the numerator 6091-01h and the
denominator 6091-02. Through the gear ratio, the proportional relationship between the displacement of the load
shaft (command unit) and the displacement of the motor (encoder unit) can be established:

Motor displacement = load shaft displacement x gear ratio
The motor and the load are connected with other mechanical transmission mechanisms through a reducer.
Therefore, the gear ratio is related to the mechanical reduction ratio, mechanical size-related parameters, and
motor resolution. The calculation method is as follows:

motor resolution

ear ratio = -
g load shaft resolution
Name Gear ratio e ARR Data type Uint32
structure
e OD data range Factory | o gefauit | Accessib ; Related | pp/5y Map YES
range setting ility models

The gear ratio is used to establish a user-specified proportional relationship between the load shaft displacement and the motor shaft displacement.
1) . motor feedback position (encoder unit) and load axis position feedback (command unit relationship:
motor feedback position = load shaft feedback position x gear ratio
2) . Motor speed (rpm) versus load shaft speed (command unit/s):
load shaft speed x gear ratio

motor spees(rpm) = - % 60
pees(rpm) encoder resolution

3) . Motor acceleration (rpm/ms) versus load speed (command unit/s 2):
load shaft acceleration x gear ratio 1000

motor acceleration = encoder resolution * 60
) . . Data :
Name Maximum subindex number of the gear ratio - Data type Uint8
structure
Data } Fact.ory 2 Acggsmb RO Related } Map NO
range setting ility models
. Data
Name Gear ratio numerator VAR Data type Int32
structure
Data (931 Factory Accessib Related )
range 1~(27-1) setting 1 ility RW models b1 RPDO
. . Data
Name Gear ratio denominator VAR Data type Int32
structure
Data (931 Factory Accessib Related }
range 1~(27-1) setting ! ility RW models ke RPDO

® Take a ball screw as an example:

Minimum unit of command fc = 1mm

Lead screw PB =10mm/r

Deceleration ratio n = 5:1

ncoder resolution for motor model RSMA-M08J2430A is P = 131072 (p/r)

Therefore, the location factor is calculated as follows:
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X

131072 x5 _ 65536

Therefore:
6091-01h = 65536
6091-02h =1

Its essential meaning is: when the load displacement is 1Tmm, the motor displacement is 65536 strokes (encoder

unit)

5.2 Servo status setting

The servo driver must be guided in accordance with the process specified in the standard CiA402 protocol for

the Servo Drive to operate in the specified state.

10

1

[ e i
(Start) (Fault Reaction Active)
LS 4 "y
|
0 l 4
ALk ‘ = i
(Not Ready to Switch On) . (Fault)
I 15
’ AR > |
(Switch On Disabled) <
|2 A|L
[ERHEELT ‘
(Ready to Switch On)
| T 10 12
3 6
9

l |

SRTIHRRIEEE

8 (Switch On)
]
" |
RIRET " 0 PR
(Operation Enable) « 16 (Quick Stop Activ)

Initialization

Driver initialization and internal self-check have been completed

The parameters of the driver cannot be set, nor can the driver function be executed
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Servo without

failure

The servo driver has no fault or the error has been eliminated

Driver parameters can be set

Servo ready

Servo driver is ready

Driver parameters can be set

Waiting to turn on

servo enable

The servo driver is waiting to turn on the servo enable

Driver parameters can be set

Servo operation

The driver is operating normally, a certain servo operation mode has been enabled, the motor has been
energized, and when the command is not 0, the motor will rotate

The drive parameter attribute can be set as "operational change", otherwise it cannot be set.

Quick stop

The quick stop function is activated, and the driver is executing the quick stop function

The driver parameter attribute can be set as "operational change", otherwise it cannot be set

Fault shutdown

The driver has failed and is in the process of shutdown.

The driver parameter attribute can be set as "operational change", otherwise it cannot be set

Faults

When the fault stop is completed, all driver functions are prohibited, and the driver parameters are allowed

to be changed in order to eliminate the fault.

Control commands and status switching:

BitO to Bit9 of
CiA402 state switching Control word 6040h status word
6041h
0 Power on — Initialization Natural transition, no control commands required 0x0000
1 Initialization — No servo failure Natural transition, no control commands required 0x0250
2 Servo is fault-free — Servo is ready 0x0006 0x0231
3 Servo ready — Wait to turn on servo enable | 0x0007 0x0233
Wait to turn on servo enable — Servo | 0x000F
4 ] 0x0237
operation
Servo operation — Wait to turn on servo | 0x007
5 0x0233
enable
6 Wait to turn on servo enable — Servo ready | 0x006 0x0231
7 Servo ready — No servo failure 0x0000 0x0250
8 Servo running — Servo ready 0x0006 0x0231
9 Servo operation — No servo failure 0x0000 0x0250
Wait to turn on servo enable — No servo | 0x0000
10 0x0250
failure
11 Servo operation — Quick stop 0x0002 0x217
Natural transition after shutdown is complete, no
12 Quick stop — servo-free 0x0250
control commands required
If the servo driver fails in any state other than "fault",
13 — Failure to stop it will automatically switch to the fault stop state 0x021F
without command control.
Natural transition after the fault stop is done, no
14 Failure to stop — Failure 0x0218
control commands required
15 Fault — Servo without fault 0x80 0x0250
16 Quick stop — servo operation When the shutdown is complete, send 0xOF 0x0237
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5.2.1 Control word 6040h

Name control word —— VAR Data type Uint16
structure
Data . Factory Accessib Related
range 0~65535 setting 0 lity RW models ALL Map RPDO
Set control commands:
Bit Name description
0 ] LI S A ARIZAT Switch on 0: invalid, 1: valid
1 23 = [0 % e Enable voltage 0: invalid, 1: valid
2 PR Quick stop 0: invalid, 1: valid
3 fa) iz AT Enable operation 0: invalid, 1: valid
4~6 B SRW EPS Operation mode specific Related to servo operation mode
7 For resettable faults and warnings, perform fault reset
e function
AL Faultreset The rising edge of Bit7 is valid; Bit7 remains at 1, other
control commands are invalid
8 wi g Halt Please consult the object dictionary 605Dh for the pause
i method in each mode
9 BATHEA O Operation mode specific Related to each servo operation mode
10 158 Reverse undefined
1M1~15 | 'x5AEXL Manufacturer-specific Manufacturer customization

4 Note:

1). Each Bit of the control word is meaningless when assigned individually, and must be used with other bits that do not form part of a control command:
2). Bit0 to Bit3 and Bit7 have the same meaning in each servo mode, and commands must be sent in sequence to direct the servo driver into the
expected state according to the CiA402 state machine switching process, with each command corresponding to a defined state.;
3). Bit4 to Bit6 are related to each servo mode, please check the control commands in different modes;

4). Bit9 undefined function

5.2.2 Status word 6041h

Name status word stzizﬁre VAR Data type Uint16
T | o [y o [Mwee| no || ar | wa | oo
Reflect the current running status of the servo driver:

Bit Name description

0 i) A 7 % 4 Ready to switch on 0: invalid, 1: valid

1 LT R A RIEAT Switch on 0: invalid, 1: valid

2 fAfRIZAT Operation enabled 0: invalid, 1: valid

3 i Fault 0: invalid, 1: valid

4 B e Voltage enabled 0: invalid, 1: valid

5 P gL Quick stop 0: invalid, 1: valid

6 fa lRAS AT 3247 Switch on disabled 0: invalid, 1: valid

7 B Warning 0: invalid, 1: valid

8 I HEEX Manufacturer specific undefined

9 pawisz et Remote 0: invalid, 1: valid (control word in effect)

10 H bRk Target reach 0: invalid, 1: valid

" PR 5 PR A A 2 Internal limit active 0: invalid, 1: valid
12~13 | BT A% Operation limit active Related to each servo operation mode

14 I HEEX Manufacturer specific undefined

15 J5 5 B E Home find 0: invalid, 1: valid

Displayed value (binary

value)

description

xxxx xxxx x0xx 0000

RHER LT (Not ready to switch on)

XXXX XXXX X1xx 0000

JE B2 (Switch on disabled)

xxxx xxxx x01x 0001

W% 4F (Ready to switch on)

xxxx xxxx x01x 0011

JE & (Switch on)

xxxx xxxx X01x 0111

¥fFE{fiBe (Operation enabled)

xxxx xxxx x00x 0111

PuEfEHLA 2 (Quick stop active)

XXXX XXxX X0xx 1111

i f% Jz N A5 %% (Fault reaction active)

xxxx xxxx XxOxx 1000

#EE (Fault)
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¢ Note:

1). Bit0 to Bit9 have the same meaning in each servo mode. After the control word 6040h sends the command in sequence, the servo feeds back a
determined state.

2). Bit12 to Bit13 are related to each servo mode (please check the control commands in different modes)

3). Bit10, Bit11, Bit15 have the same meaning in each servo mode, feedback the state of the servo after executing a certain servo mode.

5.3 Servo mode setting

5.3.1 Introduction to servo mode

- Data )
Name Supports servo operation mode e VAR Data type Uint32
Data } Fact_ory 041 AC(_:_essm RO Related } Map NO
range setting ility models
Reflect the servo operation mode supported by the drive:
Bit description Support or not (0: not support, 1: support)
0 Profile Position Mode (PP) 1
1 Variable frequency speed control | 0
mode (VL)
2 Profile Velocity Mode (PV) 1
3 Profile Torque Mode (PT) 1
4 NA 0
5 Homing mode (HM) 1
6 Interpolated Position (IP) 0
7 Cyclic Synchronous Position Mode | 1
(CSP)
8 Cyclic Synchronous Velocity mode | 1
(CSV)
9 Cyclic Synchronous Torque Mode | 1
(CST)
10~31 NA 0
Name Mode selection —— VAR Data type Int16
structure
Data . Factory Accessib Related
range 0~10 setting 8 ility RW models ALL DD RPDO
Select the servo operation mode:
o Servo mode
value
0/2/5 NA
1 Profile Position Mode (PP)
3 Profile Velocity Mode (PV)
4 Profile Torque Mode (PT)
6 Homing mode (HM)
7 Interpolated Position (IP)
8 Cyclic Synchronous Position Mode (CSP)
9 Cyclic Synchronous Velocity mode (CSV)
10 Cyclic Synchronous Torque Mode (CST)
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Name Operation mode display str?JiEﬁre VAR Data type Int16
D | o0 [Emw] s M ] o |Remed| i | we | 0O
Select the current operating mode of the servo driver:
Set value Servo mode
0/2/5 NA

1 Profile Position Mode (PP)

3 Profile Velocity Mode (PV)

4 Profile Torque Mode (PT)

6 Homing mode (HM)

7 Interpolated Position (IP)

8 Cyclic Synchronous Position Mode (CSP)

9 Cyclic Synchronous Velocity mode (CSV)

10 Cyclic Synchronous Torque Mode (CST)

5.3.2 Mode Switching

Precautions for the use of servo operation status switching:

1) When the servo drive is in any state, after switching from the profile position mode or the cyclic synchronous

position mode to other modes, the unexecuted position commands will be discarded.

2) When switching from other modes to running in cyclic synchronization mode, please send the command at

least 5ms apart, otherwise command loss or error will occur.

5.4 Profile Position Mode (PP)

Profile position mode is mainly used for point-to-point positioning applications. In this mode, the upper computer

gives the target position (absolute or relative), velocity, acceleration and deceleration of the position curve, and

the trajectory generator inside the servo will generate the target position curve command according to the

settings, and the drive completes

5.4.1 Related objects

the position, velocity and torque control internally.

Control word 6040h

Bit Name

Description

f 1 2% 1 (Switch On)

;38 ¥ [0 % B (Enable Voltage)

When the value of Bit0 to Bit3 is 1, the motor is enabled

0

1

2 | PugiFHl(Quick Stop)

3 | fAfiZ1T(Enable Operation)

4 | B HsfE (New Set-Point)

This is the rising edge from 0 to 1 indicates the pre-triggered new target position
607Ah, profile velocity 6081h, acceleration 6083h, deceleration 6084h given

5 | SLHIE Hr(Change Set Immediately)

: Not immediately updated
: Update immediately

6 | ZXAEAEALL E (Absolute/Relative)

: The target position is an absolute position command

7 | EArHE(Reset Fault)

: no effect

: Reset drive failure

8 | #f¥ Halt

: Servo is set according to Bit0~Bit3

0
1
0
1: The target position is a relative position command
0
1
0
1

: Servo pauses according to 605Dh setting
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Status word 6041h

Bit Name Description
10 ERZEIpr 0: target position not reached
Target Reached 1: target position reached
o 0: Neither the position command nor the position feedback exceeds the
B R AL B R R o
11 limit
Internal Limit Active
1: Position command or position feedback overrun
12 H Ao B 5B 0: Slave not following command
Set-Point Acknowledge 1: Slave follow command
13 R 0: No excessive position deviation fault
Following Error 1: Excessive position deviation fault occurs
15 Ji 2 [ 2 5 R 0: Home not completed
Home Find 1: Home completed
Subindex Data Default
Index (Hex) Name Setting range Accessibility
(Hex) type value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
6062 00 position command (unit: command unit) Int32 - RO -
6063 00 position feedback (unit: encoder unit) Int32 - RO -
6064 00 position feedback (unit: command unit) Int32 - RO -
position deviation excess Threshold RW
6065 00 Uint32 0~23%-1 393216
(unit: command unit)
position reach threshold (unit: encoder RW
6067 00 Uint32 0~65535 92
unit)
6068 00 position arrival time window (unit: ms) Uint16 0~65535 RW 10
606C 00 actual speed (unit: command unit/s) Int32 - RO -
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO -
607A 00 target position (unit: command unit) Int32 -231~231.1 RW 0
6081 00 profile speed (unit: command pulse/s) Uint32 0~23%2-1 10000
profile acceleration (unit: command Uint32 0~23%-1
6083 00 10000
pulse/s ?)
profile deceleration (unit: command Uint32 0~23%2-1
6084 00 10000
pulse/s ?)
5001 01 gear ratio numerator Uint32 1~2%1-1 RW 1
02 gear ratio denominator Uint32 1~231-1 RW 1
60F4 00 position deviation (unit: command units) Int32 - RO -
60FC 00 position command (unit: encoder unit) Int32 - RO -
01 speed loop gain Uint16 0~50000 RwW 4000
2009 02 speed loop integration time Uint16 1~30000 RwW 1500
03 position loop gain Uint16 0~50000 RW 800
OF torque loop gain Uint16 0~50000 RW 800
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10 torque loop integration time Uint16 1~10000 RwW 500
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5.4.2 Related function settings

1) Positioning completion signal

Index (Hex) | Subindex (Hex) Name Description

Set the unit for 6067h.
Position arrival threshold unit )
2006 07 . 0: command unit
selection
1: encoder unit

6067 00 Position reaches threshold If the absolute value of position deviation is within 6067h and

the time reaches 6068h, the DO signal of position completion

6068 00 Position arrival time window is valid and 6041h. Bit10 is set to 1. If either of these

conditions is not met, the position arrival is invalid.

2) Position deviation excess threshold

Index (Hex) | Subindex (Hex) Name Description

When the absolute value of the position deviation is greater

than the set value, an excessive position deviation fault

Position deviation excess occurs, the drive LED panel will display AL.240, and the
threshold status word 6041h4.Bit13 will be set to 1.

When the set value is OXFFFFFFFF, the drive will not detect

excessive position deviation

6065 00

5.4.3 Position curve generator

1) Update immediately

a) The upper computer first updates and modifies other attributes of the displacement command as needed
(acceleration time 6083h, deceleration time 6084h, contour speed 6081h, target displacement 607Ah)

b) The host computer sets the bit4 of 6040h from 0 to 1, indicating that the slave station has a new
displacement command that needs to be enabled

c) After receiving the rising edge of bit 4 of 6040h, the slave station judges whether the new displacement
command can be received:

If the initial state of bit 5 of 6040 is 0, and bit 12 of 6041h is O at this time, it indicates that the slave station
can receive a new displacement command(; after receiving the new displacement command, the slave station
sets bit 12 of 6041 from 0 to 1, indicating the new displacement command (D has been received, and the current
slave station is in a state where it cannot continue to receive new displacement commands.

In immediate update mode, once a new displacement command is received (biyt12 of 6041h changes from O
to 1), the servo will immediately execute the displacement command.

d) After the upper computer receives the bit12 of the status word 6041h of the slave station becomes 1, it can
release the displacement command data, and set the bit4 of the control word 6040h from 1 to 0, indicating
that there is no new position command at present.

Because bit4 of 6040h is valid for edge change, this operation will not interrupt the displacement command

being executed.
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e) When the slave station detects that the bit4 of the control word 6040h changes from 1 to 0, it can set the

bit12 of the status word 6041h from 1 to O, indicating that the slave station is ready to receive a new
displacement command.

In immediate update mode, when the slave detects that bit 4 of the control word 6040h changes from 1 to 0,
it will always clear bit 12 of 6041h.

In immediate update mode, during the execution of the current displacement command @, a new
displacement command @ is received, and the unexecuted displacement command in O is not discarded.
For the relative position command, after the positioning of the second displacement command is completed,
the total displacement increment = target position increment 607Ah of (D+ target position increment 607Ah
of @, for the absolute position command, after the second stage of displacement command positioning is

completed, the user's absolute position = target position 607Ah of @.

2) Non-immediate update

a) The upper computer first updates and modifies other attributes of the displacement command as needed
(acceleration time 6083h, deceleration time 6084h, contour speed 6081h, target displacement 607Ah)

b) The host computer sets the bit4 of 6040h from 0 to 1, indicating that the slave station has a new
displacement instruction that needs to be enabled

c) After receiving the rising edge of bit 4 of 6040h, the slave station judges whether the new displacement
command can be received:

If the initial state of bit 5 of 6040 is 0, and bit 12 of 6041h is O at this time, it indicates that the slave station
can receive a new displacement command(; after receiving the new displacement command, the slave
station sets bit 12 of 6041 from 0 to 1, indicating the new displacement command (O has been received, and
the current slave station is in a state where it cannot continue to receive new displacement commands.

d) After the upper computer receives the bit12 of the status word 6041h of the slave station becomes 1, it can
release the displacement command data, and set the bit4 of the control word 6040h from 1 to 0, indicating
that there is no new position command at present..

Because bit4 of 6040h is valid for edge change, this operation will not interrupt the displacement command
being executed.

e) The slave station detects that the bit 4 of the control word 6040 changes from 1 to 0, and releases the bit 12
of 6041 after the current segment positioning is completed, indicating that the slave station is ready to
receive a new displacement command. In non-immediate update mode, while the current segment is running,
the servo cannot receive a new displacement command. After the current segment positioning is completed,
the servo can receive a new displacement command. Once received (bit12 of 6041 changes from 0 to 1), the

servo executes the displacement command immediately.
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5.4.4 Recommended configuration

RPDO TPDO Description
6040h: F%=#l]7%(Control Word) 6041h: JRZSF(Status Word) necessary
607Ah: HFrf E (Target Position) 6064h: 1 & % it (Position Actual Value) necessary
6060h: % (Modes of Operation) 6061h: 217#i3(Modes of Operation Display) optional
6081h: #2J5EH# E (Profile Velocity) necessary
6083h: #LJ36 Nk & (Profile Acceleration) optional
6084h: #¢J56#H# & (Profile Deceleration) optional

5.5 Profile Velocity Mode (PV)

In this mode, the host computer sends the target speed, acceleration, and deceleration to the servo driver, and

the speed and torque adjustment is performed internally by the servo.

5.5.1 Related objects

Control word 6040h

Bit Name Description
0 {d] JI 11 £ 47 (Switch On)
1 238 3= [7] % Hi.(Enable Voltage)
— i When the value of BitO to Bit3 is 1, the motor is enabled
2 PLIEF HL(Quick Stop)
3 f@] IR i2 1T (Enable Operation)
This is the rising edge from 0 to 1 indicates the pre-triggered new target
4 B H b4z B (New Set-Point) position 607Ah, profile velocity 6081h, acceleration 6083h, deceleration
6084h given
. 0: Not immediately updated
5 S HIFE T (Change Set Immediately) ] }
1: Update immediately
. o ] 0: The target position is an absolute position command
6 #0650 B IFE A A7 E (Absolute/Relative) o ] -
1: The target position is a relative position command
X 0: no effect
7 S A% (Reset Fault)
1: Reset drive failure
N 0: Servo is set according to Bit0O~Bit3
8 15 Halt . ,
1: Servo pauses according to 605Dh setting
Status word 6041h
Bit Name Description
10 ERZEIpr 0: Target speed not reached
Target Reached 1: Target speed reached
o 0: Neither the position command nor the position feedback exceeds the
B A FR AL B R o
11 limit
Internal Limit Active
1: Position command or position feedback overrun
15 Ji psi [ 2 5 R 0: Home not completed
Home Find 1: Home completed
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Subindex Data : - Default
Index (Hex) Name Setting range Accessibility
(Hex) type value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word uUint16 - RO 0
6060 00 operating mode Int16 0~10 RwW 8
6061 00 mode display Int16 - RO 8
6063 00 position feedback (unit: encoder unit) Int32 - RO -
position feedback (unit: command RO
6064 00 Int32 - -
unit)
606C 00 actual speed (unit: command unit/s) Int32 - RO -
6072 00 maximum torque (unit: 0.1%) Uint16 0~3000 RwW 3000
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO -
profile speed (unitt command | Uint32 0~2%2-1 RW
60FF 00 0
pulse/s)
6091 01 gear ratio numerator Uint32 1~2%1-1 RW 1
02 gear ratio denominator Uint32 1~23%1-1 RW 1
01 speed loop gain Uint16 0~50000 RW 4000
2009 02 speed loop integration time Uint16 1~30000 RwW 1500
OF torque loop gain Uint16 0~50000 RwW 800
10 torque loop integration time Uint16 1~10000 RW 500
5.5.2 Related function settings
1) Speed reach output function
Subindex
Index (Hex) Name Description
(Hex)
606D 00 Speed reaching threshold When the absolute value of the difference between the target
speed 60FF (converted into the motor speed in rpm unit) and
the actual motor speed is within 606Dh, and the time set by
606E 00 Speed arrival time window

606Eh is maintained, the status word 6041h.bit10 is set to 1,

and the speed reaches the DO function is valid

5.5.3 Recommended configuration

RPDO TPDO Description
6040h: %77 (Control Word) 6041h: K757 (Status Word) necessary
6060h: #H5{i% ¢ (Modes of Operation) 6061h: =17 (Modes of Operation Display) optional
60FFh: H Fri# & (Target Velocity) necessary
6083h: #&J55 ini# /¥ (Profile Acceleration) 6064h: i & i (Position Actual Value) optional
6084h: %0JE6)834 % (Profile Deceleration) 606Ch: # ¥ [ 5 (Velocity Actual Value) optional

603Fh: %42/ (Error Code) optional
60FDh: %%\ (Digital Inputs) optional
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5.6 Profile Torque Mode (PT)

In this mode, the host computer sends the target torque 6071h and the torque ramp constant 6087h to the servo
drive, and the torque regulation is performed internally by the servo drive. When the speed of the motor reaches

the limit value it will enter the speed regulation stage.

5.6.1 Related objects

Control word 6040h

Bit Name Description

0 £ R e 4 4 (Switch On)

1 ;38 3 [7] % i (Enable Voltage)
2 HLIE 5 HL(Quick Stop)

3 fi k1247 (Enable Operation)

When the value of Bit0 to Bit3 is 1, the motor is enabled

) 0: no effect
7 5 ik [Z(Reset Fault)

1: Reset drive failure

Status word 6041h

Bit Name Description
10 ERZEIpr 0: Target torque not reached
Target Reached 1: Target torque reached
0: Neither the position command nor the position feedback exceeds the
i1 B A FR AL B R R it

Internal Limit Active B »
1: Position command or position feedback overrun

15 Ji R B 2 5E B 0: Home not completed
Home Find 1: Home completed
Subindex Data . e Default
Index (Hex) Name Setting range Accessibility
(Hex) type value
6040 00 control word uUint16 0~65535 RwW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RwW 8
6061 00 mode display Int16 - RO 8
6063 00 position feedback (unit: encoder unit) Int32 - RO -
position feedback (unit: command RO
6064 00 Int32 - -
unit)
606C 00 actual speed (unit: command unit/s) Int32 - RO -
6071 00 target torque (unit: 0.1%) Int16 -3000~3000 RwW 0
6072 00 maximum torque (unit: 0.1%) Uint16 0~3000 RwW 3000
6074 00 torque command (unit: 0.1%) Int16 -5000~5000- RO -
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO -
profile speed (unit: command Uint32 0~23%2-1 RW
60FF 00 0
pulse/s)
6087 00 Torque ramp (unit: 0.1%/s) Uint32 0~2%2-1 RW 3000
2009 01 speed loop gain Uint16 0~50000 RW 4000
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02 speed loop integration time Uint16 1~30000 RW 1500
OF torque loop gain Uint16 0~50000 RW 800
10 torque loop integration time Uint16 1~10000 RwW 500
5.6.2 Related function settings
1) Torque reach output setting
Subindex
Index (Hex) Name Description
(Hex)
2008 0A Torque reaches reference value | Torque reaches reference value: A
) Torque reaches effective value: B
2008 0B Torque reaches effective value
Torque reaches invalid value: C
® When: |torque actual value|> |A + B|, the torque reaches
2008 oc Torque reaches invalid value DO is valid, and the status word 6041h.bit10 is set to 1.
® When: |torque actual value| <|A + C|, the torque reaches
DO is invalid, and the status word 6041h.bit10 is cleared

5.6.3 Recommended configuration

RPDO TPDO Description
6040h: %77 (Control Word) 6041h: JRZ 7 (Status Word) necessary
6060h: %k (Modes of Operation) 6061h: 217t (Modes of Operation Display) optional
6071h: H¥rHHi(Target Torque) necessary
6087h: 4R (Torque Slope) 6064h: {7 & %15 (Position Actual Value) optional
607Fh: 15 K#CEH E (Profile Velocity) 606Ch: ¥ [ 15i(Velocity Actual Value) optional

6077h: ¥4 15 (Torque Actual Value) optional
603Fh: 4 iR{LiY(Error Code) optional
60FDh: %74 A\ (Digital Inputs) optional

5.7 Homing Mode (HM)

The homing mode is used to find the mechanical origin and locate the positional relationship between the

mechanical origin and the mechanical zero point.

Mechanical origin: A fixed position on the machine can correspond to a certain origin switch or motor Z-phase

signal.

Mechanical zero point: absolute zero position on the machine.

After the homing is completed, the stop position of the motor is the mechanical origin. By setting 607Ch, the

relationship between the mechanical origin and the mechanical zero can be set:

Mechanical origin = mechanical zero + 607Ch (origin offset)

When 607Ch = 0, the mechanical origin coincides with the mechanical zero point.
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5.7.1 Related objects

Control word 6040h

Bit Name Description
0 fl IRE 4% 1 (Switch On)
1 238 3= [7] % Hi (Enable Voltage)
. ] When the value of Bit0 to Bit3 is 1, the motor is enabled
2 HLIE 5 HL(Quick Stop)
3 ffilikiZ 17 (Enable Operation)
0 -> 1: Start home
4 Ja 31128 (Home Start) 1: Homing
1->0: End home
) 0: no effect
7 5 ik [Z(Reset Fault)
1: Reset drive failure
8 515 Halt 0: The servo determines whether to start home according to Bit4 setting
% Ha
o 1: Servo pauses according to 605Dh setting
Status word 6041h
Bit Name Description
10 H AR A 0: target position not reached
Target Reached 1: target position reached
o 0: Neither the position command nor the position feedback exceeds the
S 3 R .
11 limit
Internal Limit Active
1: Position command or position feedback overrun
o 0: Home unsuccessful
12 N 1: Home success, this flag is valid after the servo in homing mode
Homing Attained
operation (target reach signal) is set
13 ] F= 4 0: Home no error occurred
Homing Error 1: Home error occurred
15 Ji pii [ 2 5 R 0: Home not completed
Home Find 1: Home completed
Subindex Data . _ Default
Index (Hex) Name Setting range Accessibility
(Hex) type value
6040 00 control word Uint16 0~65535 RW 0
6041 00 status word Uint16 - RO 0
6060 00 operating mode Int16 0~10 RW 8
6061 00 mode display Int16 - RO 8
position command (unit: command RO
6062 00 ] Int32 - -
unit)
6063 00 position feedback (unit: encoder unit) Int32 - RO -
position feedback (unit: command RO
6064 00 ] Int32 - -
unit)
position deviation excess threshold ) RwW
6065 00 Uint32 0~2%2-1 393216
(unit: command units)
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position reach threshold (unit: RW
6067 00 ] Uint32 0~65535 92
encoder units)
position arrival time window (unit: RW
6068 00 Uint16 0~65535 10
ms)
606C 00 actual speed (unit: command unit/s) Int32 - RO -
6072 00 maximum torque (unit: 0.1%) Uint16 0~3000 RW 3000
6077 00 actual torque (unit: 0.1%) Int16 -5000~5000 RO -
5001 01 gear ratio numerator Uint32 1~2%1-1 RW 1
02 gear ratio denominator Uint32 1~231-1 RW 1
Search deceleration point signal 1~23%1-1 RW
01 Uint32 10000
speed (unit: command unit/s)
6099
Search origin signal speed (unit: 1~2%1-1 RW
02 Uint32 2000
command unit/s)
609A 00 acceleration (unit: command unit/s 2) Uint32 0~23%-1 RW 100000
position deviation (unit: command RO
60F4 00 Int32 - -
units)
01 speed loop gain Uint16 0~50000 RW 4000
02 speed loop integration time Uint16 1~30000 RW 1500
2009 03 position loop gain Uint16 0~50000 RwW 800
OF torque loop gain Uint16 0~50000 RwW 800
10 torque loop integration time Uint16 1~10000 RW 500

5.7.2 Introduction to Home pperation

1) Object 6098h =17

Origin: reverse limit switch

Deceleration point: reverse limit switch

pyiivi
NOTIES

A

NOT=OFF D

o IR

N

m ZREIE A

—> =i#6099h-01h — {Ki#6099h-02h

N\

T
'
i

(|

B: l‘[i
NOT=ON D —

2) Object 6098h =18

Origin: positive limit switch

(-

Deceleration point: positive limit switch
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o jLiH A m ZEE IR —> F#6099h-01h — {%5#6099h-02h
1EBRAZ |
POTES

>
A
POT=OFF D — D

PeT=aN [ I}_I (]

3) Object 6098h = 19
Origin: origin switch

Deceleration point: origin switch

o JLUH g IR —> =#6099h-01lh — {£3#6099h-02h

HOME |

A
HOME=OFF D —

N |
v
-

EOME=ON []

4) Object 6098h =20
Origin: origin switch
Deceleration point: origin switch

o JiLUE M B 25 E IR —> =#6099h-01h — {K3#6099h-02h

HOME l

Y

[

A: HOME=OFF [] ﬁ \

B: HOME=ON  [] /:‘\1?

| —

C

5) Object 6098h = 21
Origin: origin switch

Deceleration point: origin switch
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o JLlf A

HOME

® ZEE b T —> =#6099h-01h — {£5#6099h-02h

A: HOME=OFF D

1l
[

e
-

B: HOME=ON I:!

6) Object 6098h = 22

Origin: origin switch

Deceleration point: origin switch

o LA £l

HOME

R
=Nl
S

—> Hil6099h-01h —— {Ki#6099h-02h

—

® IR

A

=

(|

A: HOME=OFF [}

L2\ ;

B: HOME=ON [ ]

7) Object 6098h = 23

Origin: origin switch

Deceleration point: origin switch

o LUf A

HOME

—> =#6099h-01h — {£#6099h-02h

| |

B 2RI

IEBRAZ

POT

A: HOME=OFF

Y

-

1

POT=OFF

| —

2N

B: HOME=ON D

[
[

POT=OFF

}\

C: HOME=OFF
POT=0OFF D

8) Object 6098h = 24

Origin: origin switch

A

N
Il
(-

Deceleration point: origin switch
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o JLUR A

HOME

m SRR

[

—> 5#6099h-01h —— {Li#H6099h-02h

IERR(Z

POT

A: HOME=OFF

[

POT=OFF

B: HOME=ON

POT=OFF

C: HOME=OFF

i

(.

POT=OFF [}

9) Object 6098h = 25
Origin: origin switch

Deceleration point: origin switch

® JEIH A

HOME

[

[

B 2R

—

a

—> =#6099h-01h — {£3#6099h-02h

IEFRAZ

POT

A: HOME=OFF

A 4

(-

POT=OFF

B: HOME=ON

POT=OFF

C: HOME=OFF
POT=OFF

}\

[t

(|

10) Object 6098h = 26
Origin: origin switch

Deceleration point: origin switch

[
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o JEuf AT m 2Bk —> =#6099h-01lh — {£3#6099h-02h
HOME
TEBRA
POT {
== 0
A: HOME=OFF —
POT=OFF
B: HOME=ON D = D
POT=OFF :
C: HOME=OFF [ t \i .:_' '.; D
POT=OFF

11) Object 6098h = 27
Origin: origin switch

Deceleration point: origin switch
o jtEIh Al LI RS — 546099h-01h —— {£#6099h-02h

HOME |
e |

NOT

A

A: HOME=OFF 7 N

NOT=0OFF

[
[

B: HOME=ON  [1] Fé'_’_\

I
-

NOT=OFF
C: HOME=OFF h\
NOT=OFF E‘ +—1 D

Y

12) Object 6098h = 28
Origin: origin switch

Deceleration point: origin switch
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B ZREER —» =& 6099h-01lh — {[i&E 6099h-01h

HOME

piivi
NOT

N

A

I
-

A: HomE=OFF LI
NOT=OFF

[

B: HOME=ON

1

NOT=OFF

S

C: HOME=OFF E
I

)

NOT=OFF

13) Object 6098h = 29
Origin: origin switch

Deceleration point: origin switch

® fEiRm

HOME

[

B ZREILER —» 5iE 6099h-01h — {[Ki& 6099h-01h

[

gy
NOT

.

y’

A: HOME=OFF [}

NOT=OFF

B: HOME=ON []
NOT=OFF

[
(.

C: HOME=OFF []
NOT=OFF

14) Object 6098h = 30
Origin: origin switch

Deceleration point: origin switch
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® BIAm B ZREILES —P EjE 6099h-01h  —> {KiE 6099h-01h

HOME |
TABRAL

NOT

A: HOME=OFF D
NOT=OFF

i
O

[

B: HOME=ON
NOT=OFF

C: HOME=OFF [] | o

NOT=OFF

=
[l
=

[
A%

15) Object 6098h = 35
Taking the current position as the mechanical origin, after triggering the origin return to zero (6040h control word:
O0xOF -> O0x1F), the position feedback 6064h is set to the origin offset 607Ch.

® fEiARe B ZREER —P =& 6099h-01h  —> {i&E 6099h-01h
o o i e —
SRS D I D

5.7.3 Recommended configuration

RPDO TPDO Description
6040h: #zil=~(Control Word) 6041h: JIRAF(Status Word) necessary
6060h: %%k (Modes of Operation) 6061h: 21T#i3(Modes of Operation Display) optional
6098h: [F1% 5 7 (Homing Method) optional
6099-01h: 4 ZKIEHE £ 15 5 14 ¥ (Speed during search optional
for switch)

22?09)-0%: 1R 545 5 3 ¥ (Speed during search for 603Fh: HHRCH(Error Code) optional
609AN: [A1Zni% & (Homing acceleration) 60FDh: %%\ (Digital Inputs) optional
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5.8 Introduction of auxiliary functions

5.8.1 Probe function

The probe function latches the motor position information through the digital input port. The function and polarity
of the digital input port of DRV EtherCAT driver can be defined by index 0x2004.

The relevant object dictionary of the probe function is as follows:

Index Object description Description

0x60B8 Probe function setting Touch Probe Function

0x60B9 Probe status Touch Probe Status

0x60BA Probe 1 rising edge latch Touch Probe Position 1 Positive Value
position

0x60BB Probe 1 falling edge latch Touch Probe Position 1 Negative Value
position

0x60BC Probe 2 rising edge latch Touch Probe Position 2 Positive Value
position

0x60BD Probe 2 falling edge latch Touch Probe Position 2 Negative Value
position
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0x60B8 Bit0
1
0

0x60B8 Bit4
1
0

0x60B8 Bit5
1
0

0x60B9 Bit0
1
0

0x60B9 Bit1
1
0

0x60B9 Bit2
1
0

Touch Probe 1

60BA

Touch Probe Position 1 Positive Value

©

| =

Touch Probe Position 16l(\)lilg§ative Valueé =) i
probe timing diagram
No. Register Changes Probe action
1 60B8 Bit 0 =1 Enable Probe 1
60B8 Bit 1,4,5 Configure enable probe rising and falling edges
2 ->60B9Bit0=1 Status "Probe 1 Enable" is set
External Probe Signal Rising Edge
->60B9 Bit1 =1 Status "Probe 1 rising edge latch" is set
4a -> 60BA Probe 1 positive position is latched
5 External Probe Signal Falling Edge
6 ->60B9Bit2=1 Status "Probe 1 falling edge latch" is set
6a -> 60BB Probe 1 negative position is latched
7 -> 60B8 Bit: 4 Rising edge latching function: disabled
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8 ->60B9Bit0=0 Status "Probe 1 rising edge latch" is cleared

8a -> 60BA Probe 1 positive position, no change in latch position
9 ->60B8 Bit4 =1 Rising edge latching function: Enabled

10 -> 60BA Probe 1 positive position, no change in latch position
11 External Probe Signal Rising Edge

12 ->60B9 Bit1=1 Status "Probe 1 rising edge latch" is set

12a -> 60BA Probe 1 positive position is latched

13 ->60B8 Bit0=0 Probe 1 function: disabled

14 ->60B9 Bit0,1,2=0 Status bits are cleared

14a -> 60BA,60BB No change in Probe 1 positive/negative latch position

probe timing description
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Chapter 6 Object dictionary

6.1 Object dictionary classification description

The object dictionary is the most important part of the device specification. It is an ordered collection of a set of

parameters and variables, including all parameters of device description and device network status, and a set of
objects that can be accessed through the network in an orderly and predefined manner.

The CANopen protocol uses an object dictionary with a 16-bit index and an 8-bit sub-index. The structure of the

object dictionary is shown in the following table.

Index Object

0000h Unused

0001h~001Fh Static data types (standard data types, such as Boolean, Integer16)

Complex data types (predefined structures composed of simple types such as PDOCommPar,
SDOParmeter)

0020h~003Fh

0040h~005Fh Complex data types specified by the manufacturer

0060h~007Fh Static data type specified by the device sub-protocol

0080h~009Fh Complex data types specified in the device sub-protocol

00AOh~O0FFFh Reserve

1000h~1FFFh Communication sub-protocol area (e.g. device type, error register, number of supported PDOs)

2000h~5FFFh Manufacturer-specific sub-protocol area (e.g. function code mapping)

6000h~9FFFh Standard equipment sub-protocol area (e.g. DSP-402 protocol)

A000h~FFFFh Reserve

The DRV series servo drive object contains the following attributes:
Index

Subindex

Data structure

Data type

Accessibility

Map

Setting effective

Related models

Data range

Factory setting

B Noun Interpretation
The position of the object dictionary in the parameter table is specified by "index" and "subindex".
"Index": Specify the position of the same type of object in the object dictionary, expressed in hexadecimal.

"Subindex": Under the same index, it contains multiple objects, and the offset of each object under this category

50



DRV Series Servo CAN User Manual V1.0

The description of each object in the object dictionary is described by category. For example, there is an object
6091h for electronic gear ratio setting in the object dictionary, which respectively describes the numerator and

denominator of the electronic gear ratio. The objects are defined as follows:

Index Subindex Name Meaning
6091h 00h Number of elements The number of object data, not including itself
6091h 01h Index 1 Electronic gear ratio numerator
6091h 02h Index 2 Electronic gear ratio denominator
“Data structure”:
Category Meaning DS301 value
VAR A single simple value, including data types Int8, Uint16, String, etc. 7
ARR Have same types of data blocks 8
REC Have different types of data blocks 9
“‘Data type”™:
Data type Value range Data length DS301 value
Int8 -128~+127 1 byte 0002
Int16 -32768~+32767 2 bytes 0003
Int32 -2147483648~+2147483647 4 bytes 0004
Uint8 0~255 1 byte 0005
Uint16 0~65535 2 bytes 0006
Uint32 0~4294967295 4 bytes 0007
String ASCII - 0009
“Accessibility”:
Accessibility Description
RW Can read and write
WO Write only
RO Read only
“Map)!:
Map Description
NO Can not be mapped in PDO
RPDO Can be used as RPDO
TPDO Can be used as TPDO
“‘Related models”:
Related models Description

- Parameters are independent of control mode

ALL Parameters are related to all control modes

PP/PV/PT/HM/CSP/CSV/CST

Parameters are related in the corresponding mode

“Data range”: Data upper and lower limits of parameters with writable attributes
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“Factory setting”: Parameter default value

6.2 Detailed description of communication parameters (group 1000h)

. Data :
Name Equipment type RN VAR Data type Uint32
Data Factory Accessib Related
range j setting 0x00020192 ility RO models j D NO
Description of the CoE device sub-protocol type
Name Description
0~15 device sub-protocol | 402 (192h: device sub-protocol
16~23 type 02: servo driver
25~31 mode manufacturer customization
Name Manufacturer equipment name Data - Data type -
structure
Data R Factory Determined | Accessib RO Related R Map NO
range setting by model ility models
Name Manufacturer hardware version —— - Data type -
structure
Data R Factory Determined | Accessib RO Related R Map NO
range setting by version ility models
. Data
Name Manufacturer software version - Data type -
structure
Data R Fact.ory Determlr\ed Acggsmb RO Related R Map NO
range setting by version ility models
. Data )
Name ID object structure REC Data type OD M
Data ODData range Fact.ory OD default Acggsmb RO Related R Map NO
range setting value ility models
Name The largest subindex number contained in the ID object 2 - Data type Uint8
structure
Data 4 Fact.ory 4 Acggsmb RO Related R Map NO
range setting ility models
Name Manufacturer ID 2 - Data type Uint32
structure
Data R Fact.ory 0xOA880000 Acggsmb RO Related R Map NO
range setting ility models
Name Product code Data - Datatype | Uint32
structure
Data Factory Accessib Related
range } setting 0x00100000 ility RO models } ik NO
. Data ;
Name Revision number ETE - Data type Uint32
Data Factory Accessib Related
range } setting 0x00010A88 ility RO models } ke NO
B Data )
Name Product serial number SETE - Data type Uint32
Data Factory Accessib Related
range } setting 0x00000000 ility RO models } ik NO
Name RPDO1 mapping object —— REC Data type Uint8
structure
Data ODData range Fact.ory OD default Acggsmb RW Related ALL Map NO
range setting value ility models
. . Data :
Name Number of mapping objects supported by RPDO1 ETE - Data type Uint8
Data - Factory Accessib Related
range 0~12 setting 3 ility RW models ALL ke NO
) . ) Data :
Name The first mapping object SETE - Data type Uint8
Data - Factory Accessib Related
range 0~4294967295 setting 0x60400010 lity RW oy ALL Map NO
) . Data ]
Name The second mapping object TEOTE - Data type Uint8
Data - Factory Accessib Related
range 0~4294967295 setting 0x607A0020 lity RW Mo ALL Map NO
) . Data :
Name The third mapped object ETE - Data type Uint8
Data - Factory Accessib Related
range 0~4294967295 seiting 0x60B80010 lity RW Mo ALL Map NO
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. . Data ]
Name The 4th to 12th mapping objects ETE - Data type Uint8
Data - Factory Accessib Related
range 074294967295 setting ] ility RW models ALL DD NO
Name RPDO2 mapping object Zei REC Data type Uint32
structure
Data ODData range Fact.ory OD default Acggs&b RW Related ALL Map NO
range setting value ility models
. . Data :
Name Number of mapping objects supported by RPDO2 TOTE - Data type Uint8
Data 0~12 Factory 6 Accessib RW Related ALL Map NO
range setting ility models
) . . Data .
Name The first mapping object e - Data type Uint32
Liiz 0~4294967295 Factory | 4 60400010 | ACCESSID | pyy Rtz ALL Map NO
range setting ility models
. . Data .
Name The second mapping object e - Data type Uint32
Liiz 0~4294967295 Factory | 607A0020 | Accessib | iy Rtz ALL Map NO
range setting ility models
. . ) Data :
Name The third mapping object e - Data type Uint32
Liiz 0~4294967295 Factory | g, 60810020 | ACCeSsib | ryy Rtz ALL Map NO
range setting ility models
. . Data :
Name The fourth mapping object e - Data type Uint32
Data - Factory Accessib Related
range 0~4294967295 setting 0x60830020 lity RwW oy ALL Map NO
) . ) Data :
Name The fifth mapping object ST - Data type Uint32
Data - Factory Accessib Related
range 0~4294967295 setting 0x60840020 lity RW oy ALL Map NO
. . . Data :
Name The sixth mapping object ETE - Data type Uint32
Data - Factory Accessib Related
range 0~4294967295 setting 0x60600008 lity RwW Mo ALL Map NO
. . Data :
Name The 7th to 12th mapping objects ST - Data type Uint32
Data - Factory Accessib Related
range 074294967295 setting ] ility RW models ALL LD NO
Name RPDO3 mapping object Zei REC Data type Uint32
structure
Data ODData range Fact.ory OD default Acggs&b RW Related ALL Map NO
range setting value ility models
. . Data :
Name Number of mapping objects supported by RPDO3 TOTE - Data type Uint8
Data 0~12 Fact.ory 5 Acggs&b RW Related ALL Map NO
range setting ility models
) . . Data .
Name The first mapping object e - Data type Uint32
Liiz 0~4294967295 Factory | 4 60400010 | ACCESSID | ryy Rtz ALL Map NO
range setting ility models
. . Data .
Name The second mapping object e - Data type Uint32
Liiz 0~4294967295 Factory | 4 60830020 | AcCessib | ryy etz ALL Map NO
range setting ility models
. . . Data .
Name The third mapping object e - Data type Uint32
Liiz 0~4294967295 Factory | 460840020 | ACCESSib | pyy Rtz ALL Map NO
range setting ility models
. . Data :
Name The fourth mapping object e - Data type Uint32
Liiz 0~4294967295 Factory | . 60FF0020 | Accessib RW Rtz ALL Map NO
range setting ility models
) ) . Data :
Name The fifth mapping object ST - Data type Uint32
Data - Factory Accessib Related
range 0~4294967295 setting 0x60600008 lity RW oy ALL Map NO
. . Data :
Name The 6th to 12th mapping objects SETE - Data type Uint32
Liiz 0~4294967295 TEE ; Accessib | gy Rtz ALL Map NO
range setting ility models
Name TPDO1 mapping object e REC Data type Uint32
structure
Data ODData range Fact_ory OD default Acc_:gssm RW Related ALL Map NO
range setting value ility models
. . Data :
Name Number of mapping objects supported by TPDO1 ST - Data type Uint8
Data 0~12 Factory 7 | Accessib | Rw Related ALL Map NO
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range setting | ility | models
Name The first mapping object REL) - Data type Uint32
structure
D2z 0~4294967295 Factory | 603F0010 | ACCessib | gy iz ALL Map NO
range setting ility models
. . Data :
Name The second mapping object TOTE - Data type Uint32
e 0~4294967295 Factory | 60410010 | ACCessiD | gy Rz ALL Map NO
range setting ility models
. . ) Data :
Name The third mapping object TOTE - Data type Uint32
e 0~4294967295 Factory | 60610008 | ACCESSID | Ry Rz ALL Map NO
range setting ility models
. . Data .
Name The fourth mapping object e - Data type Uint32
Data 0~4294067295 | 2SO | o,60640020 | ACCESSID | Ry Related ALL Map NO
range setting ility models
) . . Data .
Name The fifth mapping object e - Data type Uint32
Data 0~4294967295 | 2SOV | 60890010 | ACCESSID | Ry Related ALL Map NO
range setting ility models
. . . Data .
Name The sixth mapping object e - Data type Uint32
Data 0~4294967295 Factory 0x60BA002 | Accessib RW Related ALL Map NO
range setting 0 ility models
. . Data :
Name The seventh mapping object e - Data type Uint32
Data 0~4294967295 Factory 0x60FD0O02 | Accessib RW Related ALL Map NO
range setting 0 ility models
. . Data :
Name The 8th to 12th mapping objects ETE - Data type Uint32
Data 0~4204967205 | Factory - Accessib | gy | Related ALL Map NO
range setting ility models
Name TPDO2 mapping object BEI REC Datatype | Uint32
structure
Data Factory OD default Accessib Related
range ODData range setting value ility RW models ALL ke NO
. . Data ;
Name Number of mapping objects supported by TPDO2 ST - Data type Uint8
Data 0~12 Fact_ory 4 Acc_:gssm RW Related ALL Map NO
range setting ility models
) . ) Data :
Name The first mapping object ST - Data type Uint32
D) 0~4294967295 Factory | 60410010 | ACCessib | gy iz ALL Map NO
range setting ility models
. . Data :
Name The second mapping object TOTE - Data type Uint32
e 0~4294967295 Factory | 60610008 | ACCESSID | Ry iz ALL Map NO
range setting ility models
. . ) Data :
Name The third mapping object TOTE - Data type Uint32
Data 0~4294067295 | 2SO | g,606c0020 | ACCESSID | Ry Related ALL Map NO
range setting ility models
. . Data .
Name The fourth mapping object e - Data type Uint32
Data 0~4294967295 Factory 0x60FD0O02 | Accessib RW Related ALL Map NO
range setting 0 ility models
. . Data .
Name The 5th to 12th mapping objects e - Data type Uint32
e 0~4294967295 Ty ; Accessib | pyy iz ALL Map NO
range setting ility models
Name TPDO3 mapping object PEI REC Datatype | Uint32
structure
Data ODData range Fact.ory OD default Acggsmb RW Related ALL Map NO
range setting value ility models
. . Data :
Name Number of mapping objects supported by TPDO3 e - Data type Uint8
Data - Factory Accessib Related
range 0~12 setting 0 ility RW models ALL ik NO
. ) Data :
Name The 1st to 12th mapping objects ETE - Data type Uint32
Lz 0~4294967295 TEE gy ; Accessib | gy Rtz ALL Map NO
range setting ility models
Name Synchronous management communication type Stl’l:l),li:ﬁl’e REC Data type OD type
Setting OD Data range Fact_ory OD default Acc_:gssib RO Related R Map NO
range setting value ility models
NEmE The largest subindex number (_)f the synchronous management Data R Data type Uints
communication type structure
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Data Factory Accessib Related
range } setting 4 ility RO models } ke NO
— Data :
Name SMO communication type TOTE - Data type Uint8
Data R Factory 0x01 Accessib RO Related R Map NO
range setting ility models
— Data :
Name SM1 communication type TOTE - Data type Uint8
Data R Factory 0x02 Accessib RO Related R Map NO
range setting ility models
— Data .
Name SM2 communication type e - Data type Uint8
Data R Fact.ory 0x03 Acggsmb RO Related R Map NO
range setting ility models
— Data .
Name SM3 communication type e - Data type Uint8
Data R Fact.ory 0x04 Acggsmb RO Related R Map NO
range setting ility models
Name Synchronization manager 2 RPDO allocation Stl’l:l),li:ﬁl’e ARR Data type Uint16
Data OD Data range Factory OD default | Accessib RW Related R Map NO
range setting value ility models
Name Synchronization manager 2 RPDO assigns the largest subindex number str[l)f:tﬁre - Data type Uint8
Data 0~1 Fact_ory 1 Acc_:gssib RW Related ALL Map NO
range setting ility models
Name Index of the object allocated by RPDO Zei - Data type Uint16
structure
e 0~65535 Ty oxi600 | Accessib | oy Rz ; Map NO
range setting ility models
Set the index of the RPDO allocation object
Name Synchronization manager 3 TPDO allocation str[l)f::ﬁre ARR Data type Uint16
Data Factory OD default Accessib Related
range OD Data range setting value ility RW models } ke NO
Name Synchronization manager 3 TPDO assigns the largest subindex number Stl’l:l),li:ﬁl’e - Data type Uint8
Data 0~1 Fact_ory 1 Acc_:gssib RW Related ALL Map NO
range setting ility models
Name Index of the object allocated by TPDO Data - Data type Uint16
structure
D2z 0~65535 Ty ox1A00 | Accessib | gy iz ; Map NO
range setting ility models
Set the index of the TPDO allocation object
Name Synchronization manager 2 synchronization output parameters Stl’l:l),li:ﬁl’e REC Data type Uint16
Data Factory OD default Accessib Related
range OD Data range setting value ility RO models } ik NO
The maximum subindex number of the synchronization output parameter of Data .
NN the synchronization manager 2 structure } e (g2 Vint8
Data Factory Accessib Related
range } setting 32 ility RO models } ke NO
- Data :
Name Synchronization type TEOTE - Data type Uint16
Data R Factory 5 Accessib RO Related R Map NO
range setting ility models
0x0002 indicates that the synchronization type of SM2 is distributed clock synchronization 0 mode (DC SYNC Mode)
: . Data R )
Name Cycle time (unit: ns) ST Data type Uint32
Data R Factory | . 003p0ggo | Accessip RO Related R Map NO
range setting ility models
Reflect the cycle of DC SYNC 0
o Data :
Name Supported synchronization types ST - Data type Uint16
Data R Factory Ox401F Accessib RO Related R Map NO
range setting ility models
Reflect the type of distributed clock
0x0004 represents the distributed clock synchronization 0 mode (DC SYNC 0 Mode)
Name Minimum cycle time (unit: ns) Zei - Data type Uint32
structure
Data R Factory | o Feagooog | Accessip RO Related R Map NO
range setting ility models
Name Calculation and replication time (unit: ns) Zei - Data type Uint32
structure
Data R Fact.ory 0 Acggsmb RO Related R Map NO
range setting ility models
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Reflects the time when the microprocessor copies data from the synchronization manager to the local.

. . Data )
Name Delay time (unit: ns) ST - Data type Uint32
Data R Factory 0 Accessib RO Related R Map NO
range setting ility models
Data
Name Sync error TOTE - Data type Bool
Data R Factory 0 Accessib RO Related R Map NO
range setting ility models
Reflect whether a synchronization error occurs currently:
TRUE: synchronization is activated and no synchronization error occurs
FALSE: Synchronization is not activated or a synchronization error has occurred
Name Synchronization management 3 synchronization input parameters str[l)J?::ﬁre REC Data type OD type
Data Factory Accessib Related
range OD Data range setting j ility RO models } ke NO
NEmE The maximum subindex number of_ th<=T synchronization input parameter of Data R Data type Uints
the synchronization manager 3 structure
Data R Factory 32 Accessib RO Related R Map NO
range setting ility models
o Data :
Name Synchronization type ST - Data type Uint16
Data R Factory 5 Accessib RO Related R Map NO
range setting ility models
0x0002 indicates that the synchronization type of SM2 is distributed clock synchronization 0 mode (DC SYNC Mode)
. " Data .
Name Cycle time (unit: ns) TOTE - Data type Uint32
Data R Factory | o 003poggo | Accessip RO Related R Map NO
range setting ility models
o Data :
Name Supported synchronization types TOTE - Data type Uint16
Data R Factory Ox401F Accessib RO Related R Map NO
range setting ility models
Reflect the type of distributed clock
0x0004 represents the distributed clock synchronization 0 mode (DC SYNC 0 Mode)
Name Minimum cycle time (unit: ns) 2 - Data type Uint32
structure
Data R Fact.ory OXE8480000 Acggsmb RO Related R Map NO
range setting ility models
Name Calculation and replication time (unit: ns) 2 - Data type Uint32
structure
Data R Fact.ory 0x00000001 Acggsmb RO Related R Map NO
range setting ility models
. L Data .
Name Delay time (unit: ns) structure - Data type Uint32
Data R Fact.ory 0x0000 Acggsmb RO Related R Map NO
range setting ility models
Data
Name Sync error structure - Data type Bool
Data Factory Accessib Related
range } setting j ility RO models } ik NO

6.3 Detailed description of manufacturer-defined parameters (group 2000h)

6.3.1 Servo motor parameters

Name Servo motor parameter Zei ARR Data type Uint16
structure
Data OD Data range Factory OD default | Accessib B Related R Map NO
range setting value ility models
. ) Data :
Name Maximum subindex number - Data type Uint8
structure
Data R Factory 14 Accessib RO Related R Map NO
range setting ility models
Name Motor ID Zei - Data type Uint16
structure
Data 0~65535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
. Data .
Name Motor rated power (unit: 0.01KW) - Data type Uint16
structure
Data 0~65535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
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Name Motor rated voltage (unit: V) str?;itﬁre - Data type Uint16
Data 0~65535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
™ Data .
Name Motor rated current (unit: 0.1A) ST - Data type Uint16
Data 0~65535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
. Data .
Name Motor rated speed (unit: rpm) TOTE - Data type Uint16
Data 0~65535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
. Data .
Name Motor max speed (unit: rpm) TOTE - Data type Uint16
Data 0~65535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
o Data .
Name Motor rated torque (unit: 0.01Nm) e - Data type Uint16
Data 0~65535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
o Data .
Name Motor max torque (unit: 0.01Nm) e - Data type Uint16
Data 0~65535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
— " Data .
Name Motor moment of inertia (unit: 0.01Kg.cm) - Data type Uint16
structure
Data 065535 Factory Determined | Accessib RW Related R Map NO
range setting by model ility models
Name Number of motor pole pairs (unit: pole pairs) —— - Data type Uint16
) structure
Data - Factory Determined | Accessib Related
range 0765535 setting by model ility RW models } ke NO
. . . Data ;
Name Motor wire resistance (unit: 0.001Q) - Data type Uint16
structure
Data - Factory Determined | Accessib Related
range 0765535 setting by model ility RW models } ke NO
Name Motor Q-axis inductance (unit: 0.01mH) 2 - Data type Uint16
T structure
Data - Factory Determined | Accessib Related
range 0765535 setting by model ility RW models } ik NO
Name Motor D-axis inductance (unit: 0.01mH) 2 - Data type Uint16
T structure
Data - Factory Determined | Accessib Related
range 0765535 setting by model ility RW models } ke NO
Name Motor torque constant (unit: 0.01Nm/A) Dz - Data type Uint16
T structure
Data - Factory Determined | Accessib Related
range 0765535 setting by model ility RW models } ke NO
6.3.2 Drive parameters
. Data :
Name Drive parameters ARR Data type Uint16
structure
Data OD Data range Factory OD default | Accessib B Related R Map NO
range setting value ility models
. . Data .
Name Maximum subindex number - Data type Uint8
structure
Data R Factory 3 Accessib RO Related R Ma NO
range setting ility models p
- Data )
Name MCU software version number - Data type Uint16
structure
Data R Factory _ Accessib RO Related R Ma NO
range setting ility models p
- Data )
Name FPGA software version number - Data type Uint16
structure
Data R Factory _ Accessib RO Related R Ma NO
range setting ility models P

57



DRV Series Servo CAN User Manual V1.0

Name EtherCAT software version number VeI - Data type Uint16
structure
Data R Factory R Accessib RO Related R Map NO
range setting ility models
6.3.3 Encoder parameters
Data )
Name Encoder parameters ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility j models } ke NO
) . Data :
Name Maximum subindex number - Data type Uint8
structure
Data R Fact.ory 10 Acggsmb RO Related R Map NO
range setting ility models
Name Encoder type —— ; Datatype | Uint16
P structure P
Data - Factory Accessib Related
range 0~2 setting 2 ility RW models } ke NO
Set the encoder type:
0: Reserved
1: Multiturn absolute encoder
2: Single-turn absolute encoder
Name Motor encoder zero offset REL) - Data type Uint32
structure
Data %, Factory Accessib Related R
range 0~2%1 setting 0 ility RW models ke NO
. o Data ;
Name Encoder resolution (unit: bit) - Data type Uint16
structure
Data 0~23 Factory 17 Accessib RW Related R Map NO
range setting ility models
Name Prohibit multiturn absolute encoder battery failure alarm str[L)Jitﬁre - Data type Uint16
Data 0~1 Fact.ory 0 Acggssib RW Related R Map NO
range setting ility models
Name Resolution of multiturn absolute encoder (unit: bit) Zei - Data type Uint16
structure
Data 0~23 Factory 16 Accessib RW Related R Map NO
range setting ility models
Name Motor power-on and lock shaft torque (unit: %) 2 - Data type Uint16
i structure
Data 0~300 Fact.ory 90 Acggsmb RW Related R Map NO
range setting ility models
Name Set the current position of the multiturn absolute encoder as zero str[L)Jitﬁre - Data type Uint16
Data 0~1 Factory 0 Accessib RW Related R Map NO
range setting ility models
Name Multiturn absolute encoder zero point single-turn offset strlaitﬁre - Data type Uint32
Data 0~8388607 Fact.ory 0 Acggsmb RW Related R Map NO
range setting ility models
Name Multiturn absolute encoder zero point multiturn offset —— - Data type Int32
structure
Data 30768~32767 Factory 0 Accessib RW Related R Map NO
range setting ility models
Name Prohibit the encoder position to update the current position command str?jztﬁre - Data type Uint16
Data 0~1 Factory 0 Accessib RW Related R Map NO
range setting ility models
6.3.4 Basic control parameters
. Data :
Name Basic control parameters ARR Data type Uint16
structure
Data OD Data range Factory OD default | Accessib B Related ALL Map NO
range setting value ility models
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) . Data ]
Name Maximum subindex number ETE - Data type Uint8
Data R Factory 16 Accessib RO Related R Map NO
range setting ility models
Name Control mode VeI - Data type Uint16
structure

Data 0~7 Fact_ory 3 Acc_:gssm RW Related ALL Map NO
range setting ility models

Set the drive control mode:

0: Position control mode

1: Speed control mode

2: Torque control mode

3: EtherCAT control mode

4: Speed mode - Torque mode (reserved)

5: Position Mode - Speed Mode (reserved)

6: Position mode - Torque mode (reserved)

7: Position mode - Speed mode - Torque mode (reserved)

. R ) Data ;
Name Operation direction selection - Data type Uint16
structure

Data - Factory Accessib Related
range 0~1 setting 0 ility RW models ALL ke NO

Set the positive direction of the motor:

0: Regard the CCW direction as the forward rotation direction (when the forward direction is commanded, from the side of the motor shaft, the motor
rotation direction is the CCW direction, that is, counterclockwise rotation)

1: Regard the CW direction as the forward rotation direction (when the forward direction is commanded, from the side of the motor shaft, the motor rotation
direction is the CW direction, that is, clockwise rotation)

Name Minimum value of braking resistance allowed for the drive (unit: Q) str[l)f::ﬁre - Data type Uint16
Data Factory Accessib Related
range ) setting ) ility RO models ) DD NO
Name Built-in braking resistor power (unit: W) Data - Data type Uint16
) structure
Data R Factory R Accessib RO Related R Map NO
range setting ility models
Name Built-in braking resistor resistance value (unit: Q) P - Data type Uint16
structure
Data R Factory R Accessib RO Related R Map NO
range setting ility models
Name Brake resistor heat dissipation coefficient (unit: %) P - Data type Uint16
structure
Data 0~100 Factory 20 Accessib RW Related R Map NO
range setting ility models
Name Braking resistor settin 2 - Data type Uint16
9 9 structure P
Data 0~1 Factory 0 Accessib RW Related R Map NO
range setting ility models
0: Use built-in resistor
1: Use external resistor
Name External braking resistor power (unit: W) —— - Data type Uint16
9 P i structure P
Data 0~65535 Fact.ory 50 Acggsmb RW Related R Map NO
range setting ility models
Name External braking resistor resistance value (unit: Q) —— - Data type Uint16
structure
Data 0~65535 Factory 10 Accessib RW Related R Map NO
range setting ility models
Name Braking start voltage threshold (unit: V) —— - Data type Uint16
9 9 ) structure P
Data 150~390 Factory 75 Accessib RW Related R Map NO
range setting ility models
Name Disable brake feedback detection mode —— - Data type Uint16
structure
Data - Factory Accessib Related
range 0~1 setting ! ility RW models } ke NO
Name Maximum continuous braking time (unit: ms) VeI - Data type Uint16
| structure
Data - Factory Accessib Related
range 0765535 setting 3000 ility RW models } ik NO
Name Reserve —— ; Datatype | Uint16
structure P
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Data } Fact_ory _ Acc_:gssib RO Related } Map NO
range setting ility models
Name Reserve e - Data type Uint16
structure
Data } Factory R Accessib RO Related ) Map NO
range setting ility models
NEmE The delay time from when the bque OutpL.Jl: is OFF to when the motor is not Data ) Data type Uint16
energized (unit: ms) structure
Data 0~65535 Factory 50 Accessib RW Related ) Map NO
range setting ility models
Name Reserve Zei - Data type Uint16
structure
Data } Factory R Accessib RO Related ) Map NO
range setting ility models
6.3.5 Input terminal parameters
Name Input terminal parameters —— ARR Data type Uint16
structure
Data OD Data range Fact_ory OD default Acg_essm R Related } Map YES
range setting value ility models
) . Data ]
Name Maximum subindex number - Data type Uint8
structure
Data } Fact_ory 16 Acg_essm RO Related } Map NO
range setting ility models
. . . Data :
Name IN1 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 5 Accessib RW Related } Map YES
range setting ility models
Set the function of the digital input terminal 1 of the drive.
2 IN terminal function 2 IN terminal function
value value
0 | FunIN.0: Normal input 16 | FunIN.16: Multi-segment run
command switching 3
1 FunIN.1: Servo enable 17 FunIN.17: Multi-segment run
command switching4
2 | FunIN. 2: Alarm clear 1g | FuniN.18: Torque command
direction setting
3 FunIN. 3: Pulse command 19 FunIN.19: Speed command
prohibition direction setting
FunIN. 4: Clear position FunIN. 20: Position command
4 . 20 . . .
deviation direction setting
5 | FunIN. 5: Positive limit signal 21 | FunIN. 21: Multi-segment
position command enable
6 FunIN. 6: Negative limit signal 22 FunIN.22: Back to home input
7 FunIN. 7: Gain switching 23 FunIN. 23: Home switch signal
8 Fu.nIN.. 8: Electronic gear ratio 24 FunIN.24: USER1
switching
9 FunIN. 9: Zero-speed clamp 25 FunIN.25: USER2
10 FunIN..10: Control mode 26 FunIN.26: USER3
selection 1
11 FunIN.11: Emergency stop 27 FunIN.27: USER4
12 | FunIN.12: Position command 28 | FunIN.28: USERS
prohibition
13 FunIN.13: Step Position Trigger 29 FunIN..29: Control mode
selection 2
14 | FuniN.14: Multi-segment run 30 | FunIN.30: Probe 1
command switching 1
15 | FuniN.15: Multi-segment run 31 | FunIN. 31: Probe 2
command switching 2
Name IN1 terminal logic selection Dz - Data type Uint16
9 structure P
Data 0~1 Factory 0 Accessib RW Related } Map YES
range setting ility models
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Set the level logic of the hardware IN1 terminal when the IN function selected by IN1 is valid. Please set the effective level logic correctly according to the

host computer and peripheral circuit.

Set value IN terminal logic when IN function is valid
0 Low level
1 High level
Name IN2 terminal function selection VeI - Data type Uint16
structure
Data - Factory Accessib Related
range 0~31 setting 6 ility RW models } ke YES
Name IN2 terminal logic selection VeI - Datatype | Uint16
9 structure P
Data - Factory Accessib Related
range 0~1 setting 0 ility RW models } ke YES
Name IN3 terminal function selection VeI - Data type Uint16
structure
Data 0~31 Factory 23 Accessib RW Related R Map YES
range setting ility models
Name IN3 terminal logic selection VeI - Datatype | Uint16
9 structure P
Data - Factory Accessib Related
range 0~1 setting 0 ility RW models } ke YES
. ) ) Data :
Name IN4 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 30 Accessib RW Related R Map YES
range setting ility models
. ) . Data :
Name IN4 terminal logic selection - Data type Uint16
structure
Data 0~1 Factory 0 Accessib RW Related R Map YES
range setting ility models
. ) ) Data :
Name IN5 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 6 Accessib RW Related R Map YES
range setting ility models
) ) . Data )
Name IN5 terminal logic selection - Data type Uint16
structure
Data 0~1 Factory 31 Accessib RW Related R Map YES
range setting ility models
) ) ) Data )
Name IN6 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 0 Accessib RW Related R Map YES
range setting ility models
) . . Data :
Name ING terminal logic selection - Data type Uint16
structure
Data 0~1 Factory 0 Accessib RW Related R Map YES
range setting ility models
) ) ) Data )
Name IN7 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 0 Accessib RW Related R Map YES
range setting ility models
Name IN7 terminal logic selection —— - Datatype | Uint16
9 structure P
Data - Factory Accessib Related
range 0~1 setting 0 ility RW models } ke YES
. . . Data :
Name IN8 terminal function selection - Data type Uint16
structure
Data - Factory Accessib Related
range 0~31 setting 0 ility RW models } ke YES
Name IN8 terminal logic selection —— - Datatype | Uint16
9 structure P
Data - Factory Accessib Related
range 0~1 setting 0 ility RW models } ik YES
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6.3.6 Output terminal parameters

Name Output terminal parameters 2 ARR Data type Uint16
structure
Data OD Data range Fact.ory OD default Acggsmb R Related R Map YES
range setting value ility models
. . Data .
Name Maximum subindex number - Data type Uint8
structure
Data R Fact.ory 8 Acggsmb RO Related R Map NO
range setting ility models
. . . Data :
Name OUT1 terminal function selection - Data type Uint16
structure
Data - Factory Accessib Related
range 0~31 setting ! ility RW models } ke YES
Set the OUT function corresponding to the hardware OUT1 terminal. Please refer to the table below for parameter value setting.
L OUT terminal function el OUT terminal function
value value
0 FunOUT.0: Holding brake 9 FunOUT.9: USER3
1 FunOUT.1: Alarm 10 FunOUT.10: USER4
2 FunOUT.2: position arrival 11 FunOUT.11: USER5
3 FunOUT.3: Speed arrival 12 FunOUT.12: USERG6
4 FunOUT.4: Servo ready 13 FunOUT.13: Torque arrival
5 FunOUT.5: Internal position 14 FunOUT.14: Out of tolerance
command shutdown output
6 FunOUT.6: Back to origin 15~30 | Reserve
completed
7 FunOUT.7: USER1 31 Universal output
8 FunOUT.8: USER2
. . . Data .
Name OUT1 terminal logic selection - Data type Uint16
structure
Data 0~1 Factory 0 Accessib RW Related R Map YES
range setting ility models
Set the output level logic of the hardware OUT1 terminal when the OUT function selected by OUT1 is valid
Set value T termiqal quic vs{hen ey Transistor status
function is valid
0 Low level ON
1 High level OFF
. . . Data :
Name OUT2 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 6 Accessib RW Related R Map YES
range setting ility models
. . ) Data :
Name OUT2 terminal logic selection - Data type Uint16
structure
Data 0~1 Factory 0 Accessib RW Related R Map YES
range setting ility models
. . . Data :
Name OUT3 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 0 Accessib RW Related R Map YES
range setting ility models
. . . Data .
Name OUT3 terminal logic selection - Data type Uint16
structure
Data 0~1 Factory 0 Accessib RW Related R Map YES
range setting ility models
. . . Data )
Name OUT4 terminal function selection - Data type Uint16
structure
Data 0~31 Factory 31 Accessib RW Related R Map YES
range setting ility models
. ) . Data :
Name OUT4 terminal logic selection - Data type Uint16
structure
Data 0~1 Factory 0 Accessib RW Related R Map YES
range setting ility models
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6.3.7 Position control parameters

Name Position control parameters 2 ARR Data type Uint16
structure
Data OD Data range Fact.ory OD default Acggsmb R Related R Map YES
range setting value ility models
. . Data .
Name Maximum subindex number - Data type Uint8
structure
Data R Fact.ory 8 Acggsmb RO Related R Map NO
range setting ility models
. . Data ;
Name Position command clear setting - Data type Uint16
structure
Data - Factory Accessib Related
range 0~1 setting 0 ility RW models } ke YES
Set the clear operation mode of the position command counter when the motor is not enabled:
0: Position command is cleared
1: Position command is not cleared
Name Reserve Data - Datatype | Uint16
structure P
Data Factory Accessib Related
range } setting j ility RO models } ik NO
Name Reserve —— ; Datatype | Uint16
structure P
Data Factory Accessib Related
range } setting j ility RO models } ke NO
Name Reserve Data - Datatype | Uint16
structure P
Data Factory Accessib Related
range ) setting ) ility RO models ) DD NO
Name Reserve Data - Data type Uint16
structure
Data R Factory R Accessib RO Related R Map NO
range setting ility models
Name Reserve Data - Data type Uint16
structure
Data R Factory R Accessib RO Related R Map NO
range setting ility models
Name Positioning completion threshold unit setting P - Data type Uint16
structure
Data 0~1 Factory 0 Accessib RW Related R Map NO
range setting ility models
Set the unit of positioning completion threshold
0: Command unit
1: Encoder unit
Data .
Name - e - Data type Uint16
Data R Fact.ory B Acggsmb RO Related R Map NO
range setting ility models
6.3.8 Speed control parameters
Name Speed control parameters —— ARR Data type Uint16
structure
Data Factory OD default Accessib Related
range OD Data range setting value ility ) models ) DD YES
Name Maximum subindex number VeI - Data type Uint8
structure P
Data Factory Accessib Related
range } setting 3 ility RO models } ke NO
Name Jog speed (unit: rpm) e - Data type Uint16
) structure
Data 0~3000 Fact_ory 100 Acc_:gssm RW Related R Map YES
range setting ility models
Name Reserve VeI ; Datatype | Uint16
structure P
Data R Factory 0 Accessib RO Related R Map NO
range setting ility models
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Data )
Name Reserve ETE - Data type Uint16
Data R Factory 10 Accessib RO Related R Map NO
range setting ility models
6.3.9 Torque control parameters
Data .
Name Torque control parameters ARR Data type Uint16
structure
Data OD Data range Fact.ory OD default Acggsmb B Related R Map YES
range setting value ility models
) . Data :
Name Maximum subindex number - Data type Uint8
structure
Data Factory Accessib Related
range } setting 13 ility RO models } ke NO
Name Torque command filtering time constant (unit: 0.01ms) —— - Data type Uint16
structure
Data 0~3000 Factory 1000 Accessib RW Related R Map YES
range setting ility models
Name Second torque command filtering time constant (unit: 0.01ms) str?J?:tﬁre - Data type Uint16
Data - Factory Accessib Related
range 03000 setting 1000 ility RW models } ke YES
Name Reserve —— ; Datatype | Uint16
structure P
Data Factory Accessib Related
range } setting 0 ility RO models } ke NO
Name Reserve VeI ; Datatype | Uint16
structure P
Data Factory Accessib Related
range } setting 3000 ility RO models } ke NO
Name Reserve VeI - Data type Uint16
structure
Data R Factory 3000 Accessib RO Related R Map NO
range setting ility models
Name Reserve VeI ; Datatype | Uint16
structure P
Data R Factory 10 Accessib RO Related R Map NO
range setting ility models
Name Reserve P - Data type Uint16
structure
Data R Factory 0 Accessib RO Related R Map NO
range setting ility models
Name Reserve Dz - Data type Uint16
structure
Data R Factory 3000 Accessib RO Related R Map NO
range setting ility models
Name Reserve P - Data type Uint16
structure
Data R Fact.ory 3000 Acggsmb RO Related R Map NO
range setting ility models
T Data R .
Name Torque reaches the reference value (unit: 0.1%) e Data type Uint16
e 0~3000 Ty 0 Accessib RO Related | prjogr Map NO
range setting ility models
) . Data )
. 0, -
Name Torque reaches the effective value (unit: 0.1%) S Data type Uint16
Data 0~3000 Factory 0 Accessib | pyy Related |  prcgr Map NO
range setting ility models
Name Torque reaches the invalid value (unit: 0.1%) —— - Data type Uint16
structure
Data 0~3000 Factory 0 Accessib | gy Related |  prcgr Map NO
range setting ility models
Name Reserve 2 - Data type Uint16
structure
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Data Factory Accessib Related
range setting 50 ility RW models } ke NO

6.3.10 Gain parameters

Name Gain parameters 2 ARR Data type Uint16
structure
Data OD Data range Fact.ory OD default Acggsmb B Related R Map YES
range setting value ility models
) . Data :
Name Maximum subindex number - Data type Uint8
structure
Data R Fact.ory 29 Acggsmb RO Related R Map NO
range setting ility models
Name 1st speed proportional gain 2 - Data type Uint16
p prop 9 structure P
Data 065535 Factory 5000 Accessib RW Related R Map YES
range setting ility models
Name 1st velocity integration time constant —— - Data type Uint16
Y 9 structure P
Data - Factory Accessib Related
range 0765535 setting 2000 ility RW models } ke YES
Name 1st position proportional gain 2 - Data type Uint16
P prop 9 structure P
Data - Factory Accessib Related
range 0765535 setting 600 ility RW models } ke YES
Name 2nd speed proportional gain REL) - Data type Uint16
P prop 9 structure P
Data - Factory Accessib Related
range 0765535 setting 9000 ility RW models } ik YES
Name 2nd velocity integration time constant VeI - Data type Uint16
Y 9 structure P
Data 0~65535 Factory 3500 Accessib RW Related R Map YES
range setting ility models
Name 2nd position proportional gain VeI - Data type Uint16
P prop 9 structure P
Data - Factory Accessib Related
range 065535 setting 800 ility RW models B a YES
Name Speed Kd i - Data type Uint16
structure
Data 0~65535 Factory 0 Accessib RW Related R Map YES
range setting ility models
Name Speed Kr e - Data type Uint16
structure
Data 0~65535 Factory 1000 Accessib RW Related R Map YES
range setting ility models
Name Speed Km Zei - Data type Uint16
structure
Data 0~65535 Factory 0 Accessib RW Related R Map YES
range setting ility models
Name Load inertia ratio (unit: %) P - Data type Uint16
) structure
Data 0~65535 Factory 100 Accessib RW Related R Map YES
range setting ility models
Name Speed feedforward filtering time constant —— - Data type Uint16
structure
Data 0~65535 Factory 2000 Accessib RW Related R Map YES
range setting ility models
Name Speed feedforward gain —— - Data type Uint16
structure
Data 0~65535 Factory 0 Accessib RW Related R Map YES
range setting ility models
Name Torque feedforward filtering time constant —— - Data type Uint16
structure
Data 0~65535 Factory 2000 Accessib RW Related R Map YES
range setting ility models
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: Data )
Name Torque feedforward gain ST - Data type Uint16
Data 0~65535 Factory 0 Accessib RW Related R Map YES
range setting ility models
Name Speed feedback filtering time constant Data - Data type Uint16
structure
Data 0~65535 Factory 1000 Accessib RW Related R Map YES
range setting ility models
: Data .
Name Speed feedback low-pass filter cut-off frequency 1 TOTE - Data type Uint16
Data 0~65535 Factory 1000 Accessib RW Related R Map YES
range setting ility models
: Data .
Name Speed feedback low-pass filter cut-off frequency 2 TOTE - Data type Uint16
Data 0~65535 Factory 2000 Accessib RW Related R Map YES
range setting ility models
Name Reserve 2 - Data type Uint16
structure
Data R Fact.ory B Acggsmb RO Related R Map NO
range setting ility models
Name Torque given filtering time constant 2 - Data type Uint16
queg 9 structure P
Data 0~65535 Factory 3000 Accessib RW Related R Map YES
range setting ility models
e Data )
Name Torque feedback filtering time constant - Data type Uint16
structure
Data 065535 Factory 3000 Accessib RW Related R Map YES
range setting ility models
Name Current loop proportional gain —— - Data type Uint16
structure
Data - Factory Accessib Related
range 0765535 setting 800 ility RW models } ke YES
) L Data :
Name Current loop integration time constant - Data type Uint16
structure
Data - Factory Accessib Related
range 0765535 setting 1500 ility RW models } ke YES
6.3.11 Self-tuning parameters
: Data .
Name Self-tuning parameters ARR Data type Uint16
structure
Data OD Data range Factory OD default | Accessib B Related R Map YES
range setting value ility models
. ) Data :
Name Maximum subindex number - Data type Uint8
structure
Data R Factory 10 Accessib RO Related R Map NO
range setting ility models
. ) . Data :
Name Adaptive notch filter mode selection - Data type Uint16
structure
Data 0~65535 Factory 5000 Accessib RW Related R Map YES
range setting ility models
Name The first group of notch filter frequency Zei - Data type Uint16
structure
Data 0~65535 Factory 1024 Accessib RW Related R Map YES
range setting ility models
) . . Data )
Name The first group of notch filter width level - Data type Uint16
structure
Data 0~65535 Factory 128 Accessib RW Related R Map YES
range setting ility models
Name The first group of notch filter depth level —— - Data type Uint16
structure
Data 065535 Factory 5000 Accessib RW Related R Map YES
range setting ility models
, Data )
Name The second group of notch filter frequency structure - Data type Uint16
Data 0~65535 Factory 1024 Accessib RW Related R Map YES
range setting ility models
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Data

Name The second group of notch filter width level ST - Data type Uint16
Data 0~65535 Factory 128 Accessib RW Related R Map YES
range setting ility models
Name The second group of notch filter depth level Zei - Data type Uint16
structure
Data 0~65535 Factory 5000 Accessib RW Related R Map YES
range setting ility models
Name The third group of notch filter frequency Zei - Data type Uint16
structure
Data 0~65535 Factory 1024 Accessib RW Related R Map YES
range setting ility models
. . . Data .
Name The third group of notch filter width level - Data type Uint16
structure
Data 0~65535 Factory 128 Accessib RW Related R Map YES
range setting ility models
Name The third group of notch filter depth level 2 - Data type Uint16
group P structure P
Data 0~65535 Factory 5000 Accessib RW Related R Map YES
range setting ility models
Name The fourth group of notch filter frequenc 2 - Data type Uint16
group a Y structure P
Data 065535 Factory 1024 Accessib RW Related R Map YES
range setting ility models
Name The fourth group of notch filter width level —— - Data type Uint16
structure
Data 0~65535 Factory 128 Accessib RW Related R Map YES
range setting ility models
Name The fourth group of notch filter width level —— - Data type Uint16
structure
Data - Factory Accessib Related
range 0765535 setting 5000 ility RW models } ke YES
. I Data :
Name Resonance frequency identification result SETE - Data type Uint16
Data - Factory Accessib Related
range 0765535 setting 1024 ility RW models } ik YES
Name Torque disturbance compensation gain —— - Data type Uint16
a P 9 structure P
Data - Factory Accessib Related
range 0765535 setting 128 ility RW models } ke YES
) ) . Data ;
Name Torque disturbance observer filter time constant ETE - Data type Uint16
Data - Factory Accessib Related
range 0765535 setting 128 ility RW models } ke YES
Name Low frequency resonance frequency VeI - Data type Uint16
structure
Data - Factory Accessib Related
range 0765535 setting 100 ility RW models } ke YES
) . Data ;
Name Low frequency resonance frequency filter setting ST - Data type Uint16
Data 0~65535 Factory 1000 Accessib RW Related R Map YES
range setting ility models
6.3.12 Fault parameters
Data )
Name Fault parameters ARR Data type Uint16
structure
Data OD Data range Fact.ory OD default Acggsmb R Related R Map YES
range setting value ility models
) . Data :
Name Maximum subindex number - Data type Uint8
structure
Data R Fact.ory 1 Acggsmb RO Related R Map NO
range setting ility models
Name Historical fault record 0 —— - Data type Uint16
structure
Data - Factory ] | Accessib | RO Related - Map NO
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! range | setting | ility | | models |
Name Historical fault record 1 REL) - Data type Uint16
structure
Data Factory Accessib Related
range B setting } ility RO models B a NO
e Data :
Name Historical fault record 2 - Data type Uint16
structure
Data R Factory R Accessib RO Related R Ma NO
range setting ility models p
e Data :
Name Historical fault record 3 - Data type Uint16
structure
Data R Factory R Accessib RO Related R Ma NO
range setting ility models p
e Data :
Name Historical fault record 4 - Data type Uint16
structure
Data R Factory R Accessib RO Related R Ma NO
range setting ility models p
e Data :
Name Historical fault record 5 - Data type Uint16
structure
Data R Factory R Accessib RO Related R Ma NO
range setting ility models p
e Data )
Name Historical fault record 6 - Data type Uint16
structure
Data R Factory B Accessib RO Related R Ma NO
range setting ility models p
e Data )
Name Historical fault record 7 - Data type Uint16
structure
Data R Factory B Accessib RO Related R Ma NO
range setting ility models p
e Data )
Name Historical fault record 8 - Data type Uint16
structure
Data R Factory _ Accessib RO Related R Ma NO
range setting ility models P
Name Historical fault record 9 —— - Data type Uint16
structure
Data Factory Accessib Related
range } setting j ility RO models } ke NO
o Data :
Name Clear historical fault records - Data type Uint16
structure
Data - Factory Accessib Related
range 0~1 setting 0 ility RW models } ke NO

6.4 Detailed description of sub-protocol definition parameters (group 6000h)

Name Error code P VAR Data type Uint16
structure
e 0x0000~0xFFFF | Factory ; Accessib RO Rz ALL Map TPDO
range setting ility models

When the drive has an error described in the DS402 sub-protocol, 603Fh is consistent with the DS402 protocol. The value of 603Fh is hexadecimal data

Data

Name Control word VAR Data type Uint16
structure

D2z 0x0000~0xFFFF | Fastory 0 Accessib | pyy iz ALL Map RPDO

range setting ility models
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Set control commands:

4 Note:

Bit Name Description
0 ] LI S Al ARIZAT Switch on 0: invalid, 1: valid
1 23 = [0 % e Enable voltage 0: invalid, 1: valid
PRI HL Quick stop 0: invalid, 1: valid
3 fal fRiz AT Enable operation 0: invalid, 1: valid
4~6 BT AR R Operation mode specific Related to servo operation mode
For resettable faults and warnings, perform fault reset
7| s Fault reset function
The rising edge of Bit7 is valid,;
Bit7 remains at 1, other control commands are invalid
- Please check the object dictionary 605Dh for the pause
8 iF Halt ”
mode in each mode
9 BT AR R Operation mode specific Related to each servo operation mode
10 RE Reverse Undefined
1M~15 | T HKHEEX Manufacturer-specific Manufacturer customization

1), Itis meaningless to assign a value to each Bit of the control word separately, and it must form a control command without co-constructing with others;
2). Bit0~Bit3 and Bit7 have the same meaning in each servo mode. Commands must be sent in order to guide the servo drive into the expected state
according to the CiA402 state machine switching process. Each command corresponds to a certain state;
3). Bit4~Bit6 are related to each servo mode, please check the control commands in different modes;

4). Bit9 has no defined function.

Name Status word Str'ﬂi:ﬁre VAR Datatype | Uint16
rgs;ae 0x0000~OxXFFFF ';Z‘t;ttl‘r’]g 0 Ac‘i’lﬁ;"ls'b RO ﬁe(:;’teelg ALL Map TPDO
Reflect the current running status of the servo drive:

Bit Name Description

0 i) A 7 % 4 Ready to switch on 0: invalid, 1: valid

1 LT R A Rz AT Switch on 0: invalid, 1: valid

2 fa) iz AT Operation enabled 0: invalid, 1: valid

3 il Fault 0: invalid, 1: valid

4 B R eE Voltage enabled 0: invalid, 1: valid

S P iEpL Quick stop 0: invalid, 1: valid

6 il JRAS A iE 47 Switch on disabled 0: invalid, 1: valid

7 e Warning 0: invalid, 1: valid

8 I FHAEX Manufacturer specific Undefined functions

9 pawicz et Remote 0: invalid, 1: valid (control word valid)

10 HAREA Target reach 0: invalid, 1: valid

1 PR PR Al A 2k Internal limit active 0: invalid, 1: valid
12~13 | isf7helaE ok Operation limit active Related to each servo operation mode

14 I FHAEX Manufacturer specific Undefined functions

15 JE i AR E Home find 0: invalid, 1: valid

R E (R AE) Description

4 Note:

xxxx xxxx XOxx 0000

% 1F (Not ready to switch on)

XXXX XXxX X1xx 0000

J& 3l % %% (Switch on disabled)

xxxx xxxx x01x 0001

4511 (Ready to switch on)

xxxx xxxx x01x 0011

J& 3 (Switch on)

xxxx xxxx x01x 0111

¥4 {4 it (Operation enabled)

xxxx xxxx x00x 0111

P {414 24 (Quick stop active)

XXXX XXxX X0xx 1111

itk ) )8 45 24 (Fault reaction active)

xxxx xxxx XOxx 1000

ik (Fault)

1). Bit0 ~Bit9 have the same meaning in each servo mode. After the control word 6040h sends commands in order, the servo will feedback a certain

state.

2). Bit12~Bit13 are related to each servo mode (please check the control commands in different modes)
3). Bit10, Bit11, and Bit15 have the same meaning in each servo mode, and feedback the status of the servo after executing a certain servo mode.

. . Data
Name Quick stop mode selection S VAR Data type Int16
Data 0~6 Factory 2 Accessib RW Related ALL Map NO
range setting ility models
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. Data
Name Shutdown method selection ETE VAR Data type Int16
Data 0~6 Fact.ory 0 Acggs&b RW Related ALL Map NO
range setting ility models
. . Data
Name Enable failure mode selection VAR Data type Int16
structure
Data 0~6 Fact_ory 1 Acc_:gssm RW Related ALL Map NO
range setting ility models
Name Pause shutdown method selection Zei VAR Data type Int16
structure
Data 1~3 Fact.ory 1 Acggs&b RW Related ALL Map NO
range setting ility models

When selecting the servo driver to pause, the deceleration method of the servo motor from rotation to shutdown and the motor status after stopping.

PP/PV/HM mode:

Set value Shutdown method
1 Stop at 6084h/609Ah (HM) ramp and keep the position locked
2 Stop at 6085 ramp and keep the position locked
3 Emergency stop torque shutdown, maintain position locked state
PT mode:
Set value Shutdown method
1/2/3 Stop at 6087h ramp and keep the position locked
Name Failure mode selection 2 VAR Data type Int16
structure
o oo [ Ceew ] 1 [ ew | R [ [ we | wo
Name Mode selection e VAR Data type Int8
Dl o [ e [ ew [ReE T a [ e | reoo
Select the servo operation mode:
Set value Servo mode
0/2/5 NA Reserve
1 TeER A E A (PP)
3 R (PV)
4 AR (PT)
6 B B (HM)
7 A (IP)
8 JE IR A A6 B K (CSP)
9 JE IR R A(CS V)
10 JA IR e AR X (CST)
Name Operation mode display —— VAR Data type Int8
structure
S| 0w [Eew - TM] o |femed| [ we | oo
Display the current operating mode of the servo drive:
Set value Servo mode
0/2/5 NA Reserve
1 TER A E A (PP)
3 R (PV)
4 B (PT)
6 EESENGIY)
7 A (IP)
8 JE I R A A6 B A (CSP)
9 JE IR D AR (CSV)
10 FEW RI5 B (CST)
Name Position command (unit: command unit) REL) VAR Data type Int32
structure
A : Ty | [Fme] ew | resss [P | e | oo

Reflect the input position command (command unit) when the servo is enabled
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Data

Name Position feedback (unit: encoder unit) ST VAR Data type Int32

Data } Factory R Accessib RO Related ALL Map TPDO

range setting ility models

Name Position feedback (unit: command unit) e VAR Data type Int32
structure

Data } Factory R Accessib RO Related ALL Map TPDO

range setting ility models

Reflect real-time user absolute position feedback: position feedback 6064h x gear ratio 6091h = position feedback 6063h

Name Threshold for excessive position deviation (unit: command unit) str[L)Jizﬁre VAR Data type Uint32
Data (032, Factory Determined | Accessib Related PP/HM/
range 0~(2%-1) setting by model ility RW models CSP b1 RPDO

Set the threshold for excessive position deviation, when the absolute value of the position deviation (command unit) exceeds 6065h, AL.240 (excessive
position deviation fault) will occur.

Note: When the set value of 6065h is OxFFFFFFFF, the servo will not monitor the excessive position deviation, please use this function with caution.

Note: The saving of this parameter needs to write 1 to P12.20 through the USB serial port or the host computer debugging software to save it
when the motor is not enabled.

Name Position reaches threshold —— VAR Data type Uint32
structure
Data (932, Factory Accessib Related PP/HM/
range 0~(2*1) setting 92 ility RW models CSP ke RPDO

When setting the threshold of position reaching, the unit of 6067h can be set through 2006-07h, and the default is the command unit.

When the absolute value of the position deviation is within 6067h and the duration reaches 6068h, the position arrival is considered valid. In PP/HM/CSP
mode, Bit10 of the status word 6041=1

In PP/HM/CSP mode, when the servo is enabled, this flag is meaningful, otherwise it is meaningless

Name Position arrival time window (unit: ms) —— VAR Data type Uint16
structure

Data (6. Factory Accessib Related PP/HM/

range 0~(2"1) setting 10 ility RW models CSP ke RPDO

Set the time window for judging the position to arrive valid

The absolute value of the difference between the user position command 6062h and the user actual position feedback 6064h or the internal position
command 60FCh and the position feedback 6063h is within 6067h, and the time reaches 6068h, the position is considered to be reached, the status word
6041h Bit10=1, servo enable is invalid, this flag is meaningless

L . Data

Name Speed feedback (unit: command unit/s) ST VAR Data type Int32
Data Factory Accessib Related
range ) setting } ility RO models ALL a TPDO
Name Speed reaches threshold (unit: rpm) i VAR Data type Uint16

structure
DEE) 0~(2'6-1) TEEER 10 Accessib | pyy Related | b,/ /cqy Map RPDO
range setting ility models

Set the threshold for reaching the speed.

When the absolute value of the difference between the target speed 60FFh (when converted into motor speed in rpm unit)and the actual motor speed is
within 606Dh, and the time reaches 606Eh, the speed is considered to be reached, the Bit10 of the status word 6041 is 1, and the speed reaches the OUT
function signal output is valid

Name Speed arrival time window (unit: ms) Zei VAR Data type Uint16
structure

DEE) 0~(2'6-1) TEEER 10 Accessib | gy Related | b,/ /cqy Map RPDO
range setting ility models

Name Target torque (unit: 0.1%) 2 VAR Data type Int16
T structure

Liiz -3000~3000 TEO gy 0 Accessib | gy Related | oroqr Map RPDO
range setting ility models

Set the servo target torque in contour torque mode (PT) and periodic synchronous torque mode (CST). 100.0% corresponds to 1 times the rated torque of
the motor.

. . Data .
. 0,
Name Maximum torque (unit: 0.1%) S VAR Data type Uint16
Lz 0~3000 TEE gy 3000 Accessib | gy Rtz ALL Map RPDO
range setting ility models
S

et the maximum torque allowable value of the servo. 100.0% corresponds to 1 times the rated torque of the motor.

. Data
. 0,
Name Target torque (unit: 0.1%) structure VAR Data type Int16
Data } Fact.ory _ Acggsmb RO Related ALL Map TPDO
range setting ility models
Display the current value of the servo internal torque command in the servo running state. 100.0% corresponds to 1 times the rated torque of the motor.

. Data
. 0,
Name Torque feedback (unit: 0.1%) ST VAR Data type Int16
Data Factory Accessib Related
range ] setting j ility RO models ALL ke TPDO
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Display the internal torque feedback of the servo. 100.0% corresponds to 1 times the rated torque of the motor.

- . . Data
Name Target position (unit: command unit) ST VAR Data type Int32
Data o531 (031, Factory Accessib Related
range 2 (2°-1) setting 0 ility RW models PP/CSP a RPDO
Set the servo target position in profile position mode (PP) and cycle synchronous position mode (CSP).
Name Origin offset e VAR Data type Int32
structure
Data 231~ (2311) Fact_ory 0 Acc_:gssm RW Related HM Map RPDO
range setting ility models
Set the physical position where the mechanical zero point deviates from the motor origin under zero return.
Origin offset valid condition: this time power-on operation, the origin return operation has been completed, Bit15 of status word 6041h = 1
e Data
Name Software absolute position limit ARR Data type -
structure
Data OD Data range Factory OD default | Accessib B Related R Map YES
range setting value ility models
Set the minimum and maximum values of the absolute position limit of the software
Minimum software absolute position limit = 607D-01h
Maximum software absolute position limit = 607D-02h
Name Maximum Subindex number restricted by software absolute position strlaitﬁre VAR Data type Uint8
Data R Fact.ory 2 Acggsmb RO Related R Map NO
range setting ility models
Name Minimum software absolute position limit (unit: command unit) strlaitﬁre VAR Data type Int32
Data 231 (291.1) Fact.ory 0 Acggsmb RW Related ALL Map RPDO
range setting ility models
Set the minimum software absolute position limit, which refers to the absolute position relative to the mechanical zero point.
Name Maximum software absolute position limit (unit: command unit) strlaitﬁre VAR Data type Int32
Data 231~ (291.1) Fact.ory 0 Acggsmb RW Related ALL Map RPDO
range setting ility models
Set the maximum software absolute position limit, which refers to the position relative to the mechanical zero point.
Name Maximum profile speed (unit: command unit/s) —— VAR Data type Uint32
structure
Data (31, Factory Accessib Related
range 0~(21) setting 10000 ility RW models ALL ke RPDO
. L . Data ;
Name Profile speed (unit: command unit/s) VAR Data type Uint32
structure
Liiz 0~(2%1-1) TEE 10000 Accessib RW Rtz PP Map RPDO
range setting ility models
Set the uniform running speed of the displacement command in the profile position mode.
) . L . Data ;
Name Profile acceleration (unit: command unit/s2) ST VAR Data type Uint32
Data (31, Factory Accessib Related
range 0~(2%1-1) setting 100000 lity RW oy PP/PV Map RPDO
Set the acceleration in profile position mode and profile velocity mode.
Name Profile deceleration (unit: command unit/s2) 2 VAR Data type Uint32
structure
Data (031, Factory Accessib Related PP/PVICS
range 0~(21) setting 100000 ility RW models P/CSV ke RPDO
Set the deceleration in profile position mode and profile speed mode.
Name Quick stop deceleration (unit: command unit/s2) strIlDJ?::ﬁre VAR Data type Uint32
Data (31 Factory Accessib Related PP/PVICS
range 0~(21) setting 500000 ility RW models P/CSV/HM ke RPDO
Name Torque ramp (unit: 0.1%/s) —— VAR Data type Uint32
T structure
Data (031, Factory Accessib Related
range 0~(2%1-1) setting 3000 lity RwW oy PT/CST Map RPDO
Set the torque command acceleration in contour torque mode, and its meaning is: torque command increment per second.
Name Gear ratio VeI ARR Data type -
structure
Data Factory OD default Accessib Related PP/PV/CS
range OD Data range setting value lity - models | P/CSV/HM ik YES

The gear ratio is used to establish the proportional relationship between the displacement of the load shaft specified by the user and the displacement of

the motor shaft.

72




DRV Series Servo CAN User Manual V1.0

1). The relationship between motor feedback position (encoder unit) and load shaft position feedback (command unit):

motor feedback position = load shaft position feedback x gear ratio

2). The relationship between motor speed (rpm) and load shaft speed (command unit/s):

load shaft speed x gear ratio

motor speed (rpm) = :
P (rpm) encoder resolution

3). The relationship between motor acceleration (rpm/ms) and load shaft acceleration (command unit/s2):

motor leration = load shaft accelerarion x gear ratio . 1000
otor acceleration = encoder resolution 60
Name Maximum subindex number of the gear ratio —— - Data type Uint8
structure
Data } Fact_ory 2 Acx_:_essm RO Related } Map NO
range setting ility models
Name Gear ratio numerator —— VAR Data type Uint32
structure
Data 1~(2%1-1) Factory 1 Accessib RW Related } Map RPDO
range setting ility models
Name Gear ratio denominator 2 VAR Data type Uint32
structure
Data 1~(2%1-1) Fact_ory 1 Acc_:gssm RW Related } Map RPDO
range setting ility models
Name Method of homin 2 VAR Data type Int8
9 structure P
Data 0~35 Factory 17 Accessib RW Related HM Map RPDO
range setting ility models
Select the method of homing:
Set value Description
17 Return to zero in the reverse direction, the deceleration point is the reverse limit
switch, and the origin is the reverse limit switch
18 Return to zero in the positive direction, the deceleration point is the positive limit
switch, the origin is the positive limit switch
19 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
20 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
21 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
29 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
23 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
o4 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
25 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
26 Return to zero in the positive direction, the deceleration point is the origin switch,
and the origin is the origin switch
27 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
28 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
29 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
30 Return to zero in the reverse direction, the deceleration point is the origin switch,
and the origin is the origin switch
35 Take the current position as the origin
Name Speed of homin —— ARR Data type -
P 9 structure P
Data OD Data range Fact_ory OD default Acc_:gssm R Related HM Map YES
range setting value ility models
Name Maximum subindex number for speed of homing REL) - Data type Uint8
structure
Data } Fact_ory 2 Acc_:gssm RO Related } Map NO
range setting ility models
Name Search deceleration point signal speed (unit: command unit/s) strIlDJi:f:re VAR Data type Uint32
Data 0~(2%1-1) Fact_ory 10000 Acc_:gssib RW Related HM Map RPDO
range setting ility models
Name Search origin signal speed (unit: command unit/s) stzizﬁre VAR Data type Uint32
Data 0~(291-1) Fact.ory 2000 Acggssib RW Related HM Map RPDO
range setting ility models
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Data

Name Home acceleration (unit: command unit/s2) ST VAR Data type Uint32
DEE) 0~(2%1-1) TEEER 100000 | Accessib | pyy REIEE HM Map RPDO
range setting ility models
Name Position offset (unit: command unit) Zei VAR Data type Int32
structure
Data 231~ (231-1) Fact.ory 0 Acggs&b RW Related csp Map RPDO
range setting ility models
Set the servo position command offset in the cyclic synchronous position mode. After the offset: Servo target position = 607Ah + 60BOh
Name Speed offset (unit: command unit) Zei VAR Data type Int32
structure
DEE) 291 (291.1) TEEER 0 Accessib | gy Related | gp/cgy Map RPDO
range setting ility models
Set the servo speed command offset in the periodic synchronous speed mode. After the offset: Servo target speed = 60FFh + 60B1h
Name Torque offset (unit: 0.1%) P VAR Data type Int16
T structure
Data -3000~3000 Factory 0 Accessib RW Related CSP/CSV/ Map RPDO
range setting ility models CST
Set the servo torque command offset in the cyclic synchronous torque mode. After the offset: Servo target torque = 6071h + 60B2h
. Data .
Name Probe function VAR Data type Uint16
structure
Data 0~(2765-1) Factory 0 Accessib RW Related R Map RPDO
range setting ility models
Setting the function of probe 1 and probe 2
Bit Description Setting
0: Probe 1 is not enabled
0 Probe 1 enable 1: Probe 1 enabled
0: Single trigger, trigger only when the trigger signal is valid
1 Probe 1 trigger mode for the first time
1: Continuous trigger
2 Probe 1  trigger signal | O0:IN input signal
selection 1: Meaningless
3 NA Meaningless
- 0: The rising edge is not latched
4 Probe 1 rising edge enable 1: Rising edge latch
. 0: The falling edge is not latched
5 Probe 1 falling edge enable 1: Falling edge latch
6 NA Meaningless
7 NA Meaningless
0: Probe 2 is not enabled
8 Probe 2 enable 1: Probe 2 enabled
0: Single trigger, trigger only when the trigger signal is valid
9 Probe 2 trigger mode for the first time
1: Continuous trigger
10 Probe 2 trigger signal | O:IN input signal
selection 1: Meaningless
11 NA Meaningless
. 0: The rising edge is not latched
12 Probe 2 rising edge enable 1: Rising edge latch
) 0: The falling edge is not latched
13 Probe 2 falling edge enable 1: Falling edge latch
14 NA Meaningless
15 NA Meaningless
Name Probe status Zei VAR Data type Uint16
structure
Data } Factory R Accessib RO Related R Map TPDO
range setting ility models
Read the status of probe 1 and probe 2
Bit Description Remarks
0: Probe 1 is not enabled
0 Probe 1 enable 1: Probe 1 enabled
1 Probe 1 rising edge latch | 0: The rising edge latch is not executed
execution 1: The rising edge latch has been executed
5 Probe 1 falling edge latch | 0: The falling edge latch is not executed
execution 1: The falling edge latch has been executed
3~6 NA Meaningless
7 Probe 1 trigger signal | 0:IN is low level
monitoring 1: IN is high level
0: Probe 2 is not enabled
8 Probe 2 enable 1: Probe 2 enabled
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9 Probe 2 rising edge latch | 0: The rising edge latch is not executed
execution 1: The rising edge latch has been executed
10 Probe 2 falling edge latch | 0: The falling edge latch is not executed
execution 1: The falling edge latch has been executed
11~14 NA Meaningless
15 0: IN is low level Meaninaless
1: IN is high level 9
Name Probe 1 rising edge position feedback (unit: command unit) strﬂitﬁre VAR Data type Int32
Data R Factory R Accessib RO Related R Map TPDO
range setting ility models
Name Probe 1 falling edge position feedback (unit: command unit) strlaitﬁre VAR Data type Int32
Data R Fact.ory B Acggssib RO Related R Map TPDO
range setting ility models
Name Probe 2 rising edge position feedback (unit: command unit) strlaitﬁre VAR Data type Int32
Data R Fact.ory B Acggssib RO Related R Map TPDO
range setting ility models
Name Probe 2 falling edge position feedback (unit: command unit) strlaitﬁre VAR Data type Int32
Data R Fact.ory _ Acggssib RO Related R Map TPDO
range setting ility models
. Data .
Name Probe 1 rising edge count VAR Data type Uint16
structure
Data R Fact.ory B Acggsmb RO Related R Map TPDO
range setting ility models
Name Probe 1 falling edge count —— VAR Datatype | Uint16
structure
Data Factory Accessib Related
range ) setting ) ility RO models ) LD TPDO
Name Probe 2 rising edge count —— VAR Datatype | Uint16
9 edg structure P
Data R Fact.ory _ Acggsmb RO Related R Map TPDO
range setting ility models
Name Probe 2 falling edge count —— VAR Datatype | Uint16
structure
Data Factory Accessib Related
range ) setting ) ility RO models ) DD TPDO
Name Maximum forward torque limit (unit: 0.1%) Dz VAR Data type Uint16
T structure
Data - Factory Accessib Related
range 073000 setting 3000 ility RW models ALL DD RPDO
Name Maximum negative torque limit (unit: 0.1%) VeI VAR Data type Uint16
T structure
Data - Factory Accessib Related
range 0~3000 setting 3000 lity RW o ALL Map RPDO
Name Position deviation (unit: command unit) VeI VAR Data type Int32
structure
Data R Factory B Accessib RO Related | PP/HM/CS Map TPDO
range setting ility models P
Name Position command (unit: encoder unit) REL) VAR Data type Int32
) structure
Data R Factory B Accessib RO Related | PP/HM/CS Map TPDO
range setting ility models P
T Data :
Name Digital input TOTE VAR Data type Uint32
Data R Fact.ory R Acggs&b RO Related R Map TPDO
range setting ility models
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Reflect the current IN terminal logic of the drive: O-logic invalid, 1-logic valid

Bit Description
0 Positive limit switch
1 Reverse limit switch
2 Origin switch
3~15 NA
16 IN1
17 IN2
18 IN3
19 IN4
20 IN5
21 IN6
22 IN7
23 IN8
24 IN9
25~31 NA
Name Digital output 2 ARR Data type -
9 P structure P
Data OD Data range Fact.ory OD default Acggsmb B Related R Map YES
range setting value ility models
Name Maximum subindex number for digital output 2 - Data type Uint8
structure
Data R Fact.ory 2 Acggsmb RO Related R Map NO
range setting ility models
: Data )
Name Physical output e VAR Data type Uint32
Data Factory Accessib Related
range } setting j ility RO models } ke RPDO
Reflect the output logic of the OUT port of the drive
Bit Related OUT ports Description
0~15 NA NA
Forced output (0: OFF, 1: ON), only valid when Bit 16 of 60FE-02h is
16 OuUT1 set 1o 1
17 oUT2 ggtr(t:gci output (0: OFF, 1: ON), only valid when Bit 17 of 60FE-02h is
18 ouT3 ggtr(t:gci output (0: OFF, 1: ON), only valid when Bit 18 of 60FE-02h is
19 oUT4 Forced output (0: OFF, 1: ON), only valid when Bit 19 of 60FE-02h is
setto 1
20~31 NA NA
Note:
The function setting value of the OUT port must be set to 31 (general output) to be controlled by 60FE-1h and 60FE-2h.
. Data :
Name Physical output enable SIETE VAR Data type Uint32
Data R Factory R Accessib RO Related R Map RPDO
range setting ility models
Set whether to enable OUT forced output:
Bit Related OUT ports Description
0~15 NA NA
0: Disable OUT1 forced output
16 ouT1 1: Enables OUT1 forced output
0: Disable OUT2 forced output
7 ouT2 1: Enables OUT2 forced output
0: Disable OUT3 forced output
18 OuT3 1: Enables OUT3 forced output
0: Disable OUT4 forced output
19 ouT4 1: Enables OUT4 forced output
20~31 NA NA
Name Target speed (unit: command unit/s) Dz VAR Data type Int32
| structure
Data o531 (031, Factory Accessib Related
range 2~(21) setting 0 ility RW models PviCSV ke RPDO

BEE R ERE A S A R P B, R 4
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Name

Supports servo operation mode

Data

VAR
structure

Data type

Uint32

Data
range

Factory
setting

941

Accessib

Related
ility models

Map

NO

Reflects the servo operation mode supported by the drive.

@
=

Description

Supported or not (0: not supported, 1: supported)

KRR AN BB (PP)

AR A (VL)

(
R E R (PV)
BB (PT)

NA

] Z 455 (HM)

HEHMEA(IP)

JEH I B A5 5 (CSP)

[o-B LN N>R G, I I OV B O N I N )

J W11 25 B (CS V)

©

SR P Fe A (CST)

10~31

NA

o | & | of -] of & = of =

7




DRV Series Servo CAN User Manual V1.0

Chapter 7 Troubleshooting

7.1 List of faults

LED status

Description

°

Green light on constantly: drive not enabled

Green light flashes: the drive is enabled, in normal

working condition

1 green, 1 red: drive overcurrent

1 green, 2 red: drive overvoltage

1 green, 3 red: the internal voltage of the drive is wrong

1 green, 4 red: encoder out of tolerance alarm

1 green, 5 red: drive undervoltage

1 green, 6 red: parameter storage error

1 green, 7 red: abnormal braking (no feedback/timeout)

1 green, 8 red: encoder failure

1 green, 9 red: limit input error warning

1 green, 10 red: motor thermal overload warning

00

000

0000
00000
000000
0000000
00000000
000000000
0000000000
00000000000
000000000000

1 green, 11 red: motor command overload warning

1 Green, 12 Red: Motor output saturation timeout

warning

1 green, 13 red: CAN bus failure

1 green, 14 red: CAN bus disconnection

1 green, 15 red: abnormal software operation

1 green, 16 red: other undefined faults

7.2 Fault codes

Due to the large number of fault codes, the LED lights cannot fully indicate, and part of the LED

indication status is combined with multiple fault codes, resulting in the same error checking. The current

fault code can be read through the P13.36 parameter. If there are multiple fault codes, each time the

parameter is read, another fault code will be automatically uploaded and cycled. If there is a fault code
121/170, the data read for the first time is 170, the data read for the next time is 121, and the data read

for the next time is 170... and so on.

The following table shows the fault content of the fault code:

Fault Contens of the fault
AL.000 | Normal state
Parameter reading error
AL.100
A. Typically occurs after a firmware upgrade or when parameter reading operations are performed, the
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version of the stored parameters in the drive EEPROM does not match or the validation error. Need to re-
import the firmware and save it.

B. An alarm occurs when the drive does not upgrade the firmware. It is caused by an error in reading the
internal parameters of the drive. Please power off the drive completely for 30s, and then restart the drive
to check whether the alarm occurs.

C. After the B-step operation, the drive still alarms, please try to restore the factory settings, then power
off for 30s, and then restart the drive. If the drive still alarms, please contact the manufacturer for after-

sales or replacement. If there is no alarm, please reset the parameters and continue to use it again.

AL.101

Parameter saving error
Appears during parameter saving, generally due to abnormal communication of EEPROM chip, please
completely power off the drive 30s, then restart the drive and carry out parameter save test, if there is still

a warning, please contact the manufacturer after-sales or replacement.

AL.103

The drive program is running abnormally

The drive program is running abnormally, please contact the manufacturer for after-sales service.

AL.105

Drive parameters do not match
Drive P00.34 parameter setting is abnormal, please set this parameter correctly according to the motor

model, this parameter is generally1/ 2.

AL.110
AL.111

AL.110: Drive IPM module overcurrent

AL.111: Drive ADC overcurrent

Whether the motor collides or not causes a blockage

Motor P06.00,P06.01, P06.02, P06.28, P06.29 improper settings caused. Try to restore the drive
parameters and restart to see if the warning still exists. If a warning still appears, please contact the
manufacturer for after-sales service.

By setting the P05.04 parameter, try to reduce the overload multiple of the drive to test whether there is

an alarm.

AL.112
AL.113

AL.112: Motor command overload

AL.113: Motor overheating

Check if the motor is colliding causing a blockage

Check whether the encoder cable is connected correctly, e.g. the motor encoder cable does not
correspond to the correct connection when multi-axis

Monitor the driver d03.tF to see the running torque of the motor, and judge whether it is caused by long

time overload.

AL.114

Drive IPM module over temperature
A.Check the drive housing temperature and ventilation cooling conditions

Check that the drive fan is spinning properly

AL.115

Drive internal voltage error
The internal voltage failure of the drive is generally caused by the internal hardware of the drive, please

contact the manufacturer for after-sales service.

AL.120

Drive Encoder Interference
Please check whether the motor PE cable connection is reliable
Check that the encoder plug is connected reliably

Replace the drive to check whether the fault is caused by the motor encoder

AL.121

Encoder communication error
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The fault occurs when power-up, generally will alarm AL.170 at the same time, please check that the
encoder extension cord connection is reliable.

If the drive simply alarms AL.121, usually caused by a faulty encoder, replace the motor.

AL.123 | Encoder CRC check failure

AL.124 Encoder Z-phase signal failure

AL.125 Encoder counting failure

AL 126 Encoder disconnection fault
Check that the encoder cable is reliably connected
Encoder failure

AL 127 Appears during power-on initialization, the incremental encoder reads the Hall signal incorrectly when
power-on, and the communication encoder shows that the drive cannot communicate with the encoder.
Please check that the encoder cable connection is reliable

AL128 Encoder type setting error
Check that the P00.34 parameter value is set correctly

AL.129 Encoder data receiving timeout

AL.140 Position error overflow

AL.150 Braking resistance parameter setting is too small
FPGA parameter initialization error

AL.160 It appears when the drive is powering on and initializing, power off the drive for 30s, then restart it to see if
it still alarms, if it still alarms, please replace the drive.

AL 161 The program detected an SPI communication error
Update the drive and contact the manufacturer for after-sales service.

AL.162 | Read encoder EEPROM fault

AL.163 | Save the encoder EEPROM fault
Encoder data is incorrect

AL.164 | It appears during power-on initialization, because the encoder has not been calibrated, please contact the
manufacturer for after-sales service.
Encoder data is incorrect

AL.165 When the initialization of power-on, the check and error of the encoder is caused, please power off and
restart after 30s, if it still alarms, please contact the manufacturer for after-sales or replace the motor.

AL.166 | Write encoder EEPROM failure

AL.167 | Write encoder EEPROM failure (read back for verification).

AL.168 Read encoder EEPROM failure

AL.169 Read encoder EEPROM failure
Read encoder EEPROM failure

AL.170 When power-on initialization occurs, generally due to the encoder extension cable, please check that the
extension cable is connected correctly.
FPGA initialization error

AL.171 It appears during power-on initialization and is caused by abnormal communication between DSP and
FPGA.

AL 200 Control mode setting error

Please check the P01.00 parameter setting value, whether it meets the requirements of the manual, or
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contact the manufacturer.

Position command source setting error

AL.201 Please check whether the P03.00 parameter setting value meets the requirements of the manual, or
contact the manufacturer.
Speed command source setting error
AL.202 Please check the P04.00 parameter setting value, whether it meets the requirements of the manual, or
contact the manufacturer.
Torque command source setting error
AL.203 Please check whether the parameter setting values of P05.00, P05.01 and P05.02 meet the requirements
of the manual or contact the manufacturer.
Drive bus voltage is high
Please plug in the brake resistance or check the quality of the brake resistance and whether the
AL.210 resistance value is appropriate.
Please check whether the AC input power is too high and the drive input power requirement is below
260VAC.
Drive bus voltage is low
AL211 Please check whether the AC input power is indeed too low and the drive input power requirement is
below 170VAC.
Replace with a new drive to check if the drive is damaged.
Driver bus voltage is high
It occurs when the bus voltage of the driver is momentarily higher than the alarm threshold.
AL212 Please plug in the brake resistance or check the quality of the brake resistance and whether the
resistance value is appropriate.
Please check whether the AC input power is too high and the drive input power requirement is below
260VAC.
AL.213 Torque-limited alarm output
Encoder Battery Warning
AL 220 When power-on initialization occurs, the battery voltage is less than3.3V caused, please replace the
battery in time.
Use the AF.CEN function to clear the alarm
Encoder battery failure
The current encoder battery voltage is lower than 2.8V, please replace the battery
AL 221 The encoder battery is disconnected from the encoder.
Use the AF.CEE function to clear the alarm
When this alarm occurs, the multi-turn encoder data of the drive is already incorrect, and the zero point
needs to be reset
Encoder multi-turn data alarm
It occurs during power-on initialization, usually due to the previous disconnection of the encoder battery
and the encoder.
AL.222 | The battery voltage is too low or the battery cable is abnormal

Use the AF.CEN function to clear the alarm
When this alarm occurs, the multi-turn encoder data of the drive is already incorrect, and the zero point

needs to be reset
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AL.230 | Overspeed alarm
The speed regulator output is saturated
AL.231 Check if the crash is caused
Check that the P06.00, P06.01 parameters are set correctly
Check that the power cable and the encoder extension cable are properly connected
Position is out of tolerance
AL 240 Check that the power cable is properly connected
Check that the electronic gear ratio parameters are set correctly
Check that the frequency of the pulse input exceeds the maximum speed of the motor
AL.250 No braking feedback
The brake feedback circuit of the drive is abnormal, replace the drive or contact the after-sales.
Brake timeout
AL.251 Please connect the braking resistor or check whether the resistance of the braking resistor is normal
Check that the input AC voltage is within the operating voltage range of the driver calibration
Limit input abnormal
AL.252 Because the positive and negative limits take effect at the same time, please check the limit sensor and
its input port polarity settings
AL 253 Braking voltage setting value is too large
Please check whether the parameter setting value of P01.27 meets the requirements of the manual
AL.260 | Analog input channel 1 zero drift setting is abnormal
AL.261 Analog input channel 2 zero drift setting is abnormal
AL.265 Heartbeat consumption timeout, the timeout did not receive the CAN heartbeat packet
AL.266 | CAN receive cache full
AL.267 | CAN receive data loss/overwriting
AL.268 | CAN sends error count at warning level
AL.269 | CAN data transmission error
AL.270 | CAN data send cache full
AL.271 There are padding bit errors in CAN data packets
AL.272 | There is a format error in the CAN data packet
AL.273 | Reply bit error in CAN data packet
AL.274 CAN packet error
AL.275 | CAN packet error
AL.276 | CAN packet CRC error

7.3 Relationship between LED indication and fault code

LED indication

LED fault description Error code

Steady green

drive not enabled 0

Flashing green

the drive is enabled, in

normal working condition

1 green 1 red

drive overcurrent 110. 111
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1 green 2 red

drive overvoltage

210, 212

1 green 3 red

the internal voltage of the

drive is wrong

115

1 green 4red

encoder out of tolerance

140. 240. 291

alarm
1 green5red | drive undervoltage 211
1green6red | parameter storage error 100. 101
abnormal braking (no
1green 7 red . 250. 251. 253
feedback/timeout)
105. 120. 121. 162. 163. 164. 165.
1green 8red | encoder failure 222. 221. 220. 166. 167. 175, 168. 169. 170. 128. 120.
174, 191, 190,
1green9red | limitinput error warning 252
motor thermal overload
1 green 10 red 113
warning
motor command overload
1 green 11 red ) 112
warning
motor output saturation
1 green 12 red 231

timeout warning

1 green 13 red

CAN bus failure

261, 262. 263. 264

1 green 14 red | CAN bus disconnection 265
abnormal software

1 green 15 red ) 103
operation

1 green 16 red

other undefined faults

other undefined faults
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Chapter 8 Appendix

Appendix A SDO Transmission stop code

Stop Code Function Description

0503 0000h The trigger bit does not change alternately

0504 0000h SDO protocol timeout

0504 0001h Invalid or unknown client/server command word

0504 0005h Memory overflow

0601 0000h Object does not support access

0601 0001h Attempt to read write-only object

0601 0002h Attempt to write read-only object

0602 0000h The object does not exist in the object dictionary

0604 0041h Object cannot be mapped to PDO

0604 0042h The number and length of the mapped objects exceed the PDO length

0604 0043h Generic parameters are incompatible

0604 0047h General device internal incompatibility

0606 0000h Hardware error caused object access failure

0607 0010h Data type does not match, service parameter length does not match

0607 0012h The data type does not match, the length of the service parameter is too large
0607 0013h The data type does not match, the length of the service parameter is too short
0609 0011h Sub-index doec not exist

0609 0030h Value range outside the parameter value

0609 0031h The write parameter value is too large

0609 0032h The write parameter value is too small

0609 0036h The maximum value is less than the minimum value

0800 0000h General error

0800 0020h Data cannot be transferred or saved to the application

0800 0021h Data cannot be transferred or saved to the application due to local control
0800 0022h Data cannot be transferred or saved to the application due to the current device status
0800 0023h The object dictionary dynamically generates an error or the object dictionary does not exist
0800 0024h Value does not exist

Appendix B Servo paramters and object dictionary comparison

Group P00 Servo drive/motor parameters

Parameter Object . Factory Related
L Name Range Unit .

number | dictionary setting mode
P00.00 2000-01h | Motor Number 10000~65535 - 50604 -
P00.01 - Servo driver model - - - Display
P00.02 2001-01h | MCU Software version number - - - Display
P00.03 2001-02h | FPGA Software version - - - Display
P00.04 2001-03h | EtherCAT Software version - - - Display
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P00.05 - Driver hardware version - - - Display
P00.06 - CAN Software version - - - Display
P00.07 - Software non-standard ID - - - Display
P00.08 - Hardware non-standard ID - - - Display
P00.09 - Driver PWM update mode - - - Display
P00.17 2000-02h | Rated power 1~65535 0.01KW - -
P00.18 2000-03h | Rated voltage 1~380 \Y - -
P00.19 2000-04h | Rated current 1~65535 0.1A - -
P00.20 2000-05h | Rated speed 1~6000 rom - -
P00.21 2000-06h | Maximum speed 1~6000 rpm - -
P00.22 2000-07h | Rated torque 1~65535 0.01Nm - -
P00.23 2000-08h | Maximum torque 1~65535 0.01Nm - -
P00.24 2000-09h | Moment of inertia-JM 1~65535 kgcm? - -
P00.25 2822' Motor pole pairs 2~360 Antipode - -
P00.26 2832' Stator resistance 1~65535 0.001Q - -
Po0.27 | 2020 | Statorinductance-Lq 1~65535 0.01mH - ;
P00.28 2(?83' Stator inductance-Ld 1~65535 0.01mH - -
P00.29 - Linear back-EMF coefficient 1~65535 0.01mV/rpm -
P00.30 zggr?' Torque coefficient-Kt 1~65535 0.01Nm/Arms - -
P00.31 - Electrical time constant-Te 1~65535 0.01ms - -
P00.32 - Mechanical time constant-Tm 1~65535 0.01ms - -
P00.34 2002-01h | Encoder Type 0~4 - 2 -
P00.35 2002-02h | Absolute encoder offset 0~1073741824 P 0 -
P00.36
P00.37 2002-03h | Absolute encoder bits 10~23 Bit 17 -
P00.38 - Incremental encoder resolution 1000~65535 P/r 10000 -
P00.39 - Encoder Z phase signal offset 0~65535 P 1250 -
) Encoder U phase signal rising edge - )
P00.40 offset 0~65535 P 0
P00.41 2002-04h Prohibit multi-turn encoder battery 0~1 ) 0 )
fault output
P00.42 2002-05h | Multi-turn encoder multi-turn bits 0~24 Bit 16 -
P00.43 2002-06h E)I:;/S(ra power-on position calibration 0~100 % 20 )
P00.44 2002-07h S:rto current position as mechanical 0~1 ) 0 )
P00.45 Encoder single-turn value
’ 2002-08h | corresponding to the mechanical zero 0~16777216 P 0 -
P00.46 -
point of the absolute value system
The encoder multi-turn  value
Eggjg 2002-09h | corresponding to the mechanical zero - 16g77777221166 P 0 -
) point of the absolute value system
2002- It is forbidden to use the absolute
P00.49 0Ah encoder position to wupdate the 0~1 - 0 -
current position command
P00.50 ) Frequency division output gear ratio 18388608 ) 10000 )
P00.51 numerator
P00.52 } Frequency division output gear ratio - ) )
P00.53 denominator 178388608 131072
P00.54 ) Exchange frequency division output 0~1 ) 0 )

AB phase pulse
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P00.55 - Encoder EEPROM version number - - - Display
Rotation mode enable / frequency 4 ) )
P00.56 ) division output z-phase width 0~1(1~-65535) 0(8)
P00.57 ) F.requency .d|V|3|on output z-phase 0~1 ) 0 )
signal polarity
P00.58 ) .Fr.e:ql..lent.:y division output z-phase 0~1 ) 0 )
initialization mode
Group P01 Basic control parameters
Parameter _Opject Name Range Unit Fact_ory Related
number | dictionary setting mode
P01.00 2003-01h | Control mode selection 0~7 - 0 -
P01.01 2003-02h | Direction selection 0~1 - 0 -
P01.20 2003-03h | Min resistance value - Q - Display
P01.21 2003-04h | Power of Built-in brake resistance - w - Display
P01.22 2003-05h | Value of Built-in brake resistance - Q - Display
PO1.23 2003-06h Hegt dissipation  coefficient  of 1100 % 20 }
resistance
P01.24 2003-07h | Resistance selection : 0-IN/1-EX 0~1 - 0 -
P01.25 2003-08h | Power of external brake resistance 1~65535 50 -
P01.26 2003-09h | Value of external brake resistance 1~1000 Q 10 -
P01.27 2823' Brake active voltage 1~100 68 -
P01.28 2003- Brake feedback detection mode (do 0~1 1 )
0Bh not set)
2003- .
P01.29 och Max brake time 1~1000 ms 3000 -
PO1.33 2003- Emergency stop deceleration time 1~65535 ms 5 )
0Dh constant
P01.36 2003-0Fh | Servo enables time-lapse shutdown 0~65535 ms 50 -
PO1.37 } tSir?qzed regulator saturation detection 0~65535 10ms 450 }
PO1.42 ) petectlgn point at the beginning of 0~300 % 100 )
instruction overload
PO1.43 ) Instruction overload peak detection 0~300 % 300 )
point
P01.44 - Instruction overload detection point 0~65535 10ms 450 -
PO1.45 ) Initial  detection point of thermal 0~300 % 100 )
overload
P01.46 - Thermal overload peak detection point 0~300 % 300 -
P01.47 - Thermal overload detection time 0~65535 10ms 450 -
P01.48 - Overvoltage alarm threshold 1~100 V 85 -
P01.49 - Undervoltage alarm threshold 1~100 \% 15 -
Group P02 Terminal input/output parameters
Parameter _Opject Name Range Unit Fact_ory Related
number | dictionary setting mode
P02.00 2004-01h | IN1 Terminal function selection 0~31 - 1 -
P02.01 2004-02h | IN1 Terminal logical selection 0~1 - 0 -
P02.02 2004-03h | IN2 Terminal function selection 0~31 - 5 -
P02.03 2004-04h | IN2 Terminal logical selection 0~1 - 0 -
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P02.04 2004-05h | IN3 Terminal function selection 0~31 - 6 -
P02.05 2004-06h | IN3 Terminal logical selection 0~1 - 0 -
P02.06 2004-07h | IN4 Terminal function selection 0~31 - 23 -
P02.07 2004-08h | IN4 Terminal logical selection 0~1 - 0 -
P02.08 2004-09h | IN5 Terminal function selection 0~31 - 0 -
P02.09 | 29 | IN5 Terminal logical selection 0~1 . 0 -
2004- . . .
P02.10 0Bh IN6 Terminal function selection 0~31 - 0 -
P02.11 2&%' IN6 Terminal logical selection 0~1 - 0 -
2004- . . .
P02.12 oDh IN7 Terminal function selection 0~31 - 0 -
P02.13 28@;:" IN7 Terminal logical selection 0~1 - 0 -
P02.14 2004-0Fh | IN8 Terminal function selection 0~31 - 0 -
P02.15 2004-10h | IN8 Terminal logical selection 0~1 - 0 -
P02.16 - IN9 Terminal function selection 0~31 - 0 -
P02.17 - IN9 Terminal logical selection 0~1 - 0 -
P02.32 2005-01h | OUT1 Terminal function selection 0~31 - 1 -
P02.33 2005-02h | OUT1 Terminal logical selection 0~1 - 0 -
P02.34 2005-03h | OUT2 Terminal function selection 0~31 - 6 -
P02.35 2005-04h | OUT2 Terminal logical selection 0~1 - 0 -
P02.36 2005-05h | OUT3 Terminal function selection 0~31 - 0 -
P02.37 2005-06h | OUT3 Terminal logical selection 0~1 - 0 -
P02.52 - IN Terminal force active 0~65535 - 0 -
P02.53 - OUT Terminal force active 0~65535 - 0 -
P02.54 . .
P02.55 - FunIN Function Flag - - - Display
P02.56 . . .
P02 57 - FunIN Function Rasing Edge Flag - - - Display
P02.58 . . ,
P02 59 - FunIN Function Falling Edge Flag - - - Display
P02.60 . .
P02 61 - FunOUT Function Flag - - - Display
P02.62 - Physical Output Enable 0~65535 - 0 -
P02.63 - Physical Output Status 0~65535 - 0 -
Group P03 Position control parameters

Parameter _Opject Name Range Unit Fact_ory Related
number | dictionary setting mode
P03.00 - Position command source 0~10 - 0 P
P03.02 - External impulse command type 0~3 - 0 P
P03.03 - Reserve - - - -
P03.04 ) Position command average filter time 12048 0.1ms 1 =

constant
Position command first-order low-pass -

P03.05 - filter time constant 0~65535 0.1ms 0 P
P03.06 The number of instructions per turn of .
P03.07 - the motor 0~8388608 P/r 10000 P
Egggg 6091-01h | Electronic gear ratio numerator 1 1~1073741824 - 1 P
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E8§1(1) 6091-02h | Electronic gear ratio denominator 1 1~1073741824 - 1 P
iggg - Electronic gear ratio numerator 2 1~1073741824 - 1 P
Egglg - Electronic gear ratio denominator 2 1~1073741824 - 1 P
P03.20 6068-00h | Completion window time in place 0~65535 ms 10 P
P03.21 2006-07h | Threshold unit for completion in place 0~1 - 0 P
P03.22 | 6067-00h | Positioning completion threshold 1~65535 E”Sr?i‘t’e' 10 P
P03.23 2006-01h | Clear position error action selection 0~1 - 0 P
P03.24 - Position error alarm is invalid 0~1 - 0 P
Egg:gg 6065-00h | Position error alarm threshold 1~1073741824 E”Sr?i‘t’e' 1310720 P
P03.27 - Reserve - - - -
P03.28 - Position command L -231~231.1 Corzgi‘f”d 10000 P
P03.30 - Maximum speed 0~6000 rom 1000 P
P03.31 - Acceleration time 1~65535 1ms 200 P
P03.32 - Deceleration time 1~65535 1ms 200 P
P03.40 - Home active 0~6 - 1 P
P03.41 2006-02h | Home method 0~13 - 0 P
P03.42 - Home speed - High 0~3000 rpm 100 P
P03.43 - Home speed - Low 0~1000 rpm 50 P
P03.44 - Home acc/dec time 1~65535 ms 100 P
P03.45 2006-03h | Reserve - - - -
Eggj’g - Home offset -281~2%11 - 0 P
P03.49 - Limit action when homing 0~3 - 0 P
P03.50 - Time shreshold in Hard home mode 0~65535 ms 100 P
P03.51 - Speed shreshold in Hard home mode 0~1000 rpm 10 P
P03.52 - Torque shreshold in Hard home mode 0~100 % 50 P
P03.53 ) ggranr?:nnéc;t;)%n control position 0~1 ) 0 =
P03.54 ) grﬁrgcmounnsls:r:lton control acceleration 165535 ms 100 =
P03.55 ) grar;::nounn;::::ton control deceleration 165535 ms 100 p
P03.56 ) g;ergr:umcatlon control  operating 0~6000 rpm 500 =
Eggg; ) (?S)r:]nr?:nn(ijcation control position 931 931_1 CorErr:i]tand 10000 =
Group P04 Speed control parameters
Parameter _Opject Name Range Unit Fact_ory Related
number dictionary setting mode
P04.00 - Speed command source selection 0~10 - 0 S
P04.01 - Speed command digital set value -6000~6000 rpm 1000 S
P04.02 - Analog input channel settings 0~1 - 0 S
P04.04 2007-01h | Speed - Jogmode 0~6000 rpm 1000 S
P04.05 - Acc time - Jogmode 1~65535 ms 200 S
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P04.06 - Dec time - Jogmode 1~65535 ms 200 S
P04.07 - Zero speed clamp speed threshold 0~3000 rpm 10 S
P04.14 - Speed reaches signal threshold 0~6000 rpm 1000 S
P04.15 - Reserve - - - -
P04.16 - Jog+ Speed in speed mode 0~6000 rrm 200 S
P04.17 - Jog- Speed in speed mode 0~6000 rpm 200 S
P04.18 - Acc time in speed mode 1~65535 ms 100 S
P04.19 - Dec time in speed mode 1~65535 ms 100 S
P04.20 - Jog+ Speed in position mode 0~6000 rrm 200 S
P04.21 - Jog- Speed in position mode 0~6000 rpm 200 S
P04.22 - Acc time in position mode 1~65535 ms 100 S
P04.23 - Dec time in position mode 1~65535 ms 100 S
Egjég - Position mode fixed-length stroke 0~1073741824 Corzrr:i‘f”d 10000 P
P04.60 - Position cmd - Debug mode 0~1073741824 P 50000 S
P04.62 - Speed - Debug mode 0~6000 rpm 1000 S
P04.63 - Acc time - Debug mode 1~65535 ms 200 S
P04.64 - Dec time - Debug mode 1~65535 ms 200 S
P04.65 - Motion test active 0~1 - 0 S
P04.66 - Start direction 0~1 - 0 S
P04.67 - Motion times 0~65535 - 0 S
P04.68 - Speed - open loop 0~3000 rpm 100 -
P04.69 - Acc - open loop 1~100 r/s"2 10 -
P04.70 - Dec - open loop 1~100 r/s"2 10 -
P04.71 - Torque - open loop 0~100 % 50 -
P04.72 - Active - open loop 0~6 - 0 -
P04.73 - Elec angle when lock motor 0~65535 - 0 -
P04.74 - Torque - lock motor 0~100 % 50 -
P04.75 - Lock motor active 0~1 - 0 -
P04.76 - Speed for encoder Calibration 1~100 rpm 10 -
P04.77 - Acc for encoder Calibration 1~10 r/s"2 1 -
P04.78 - Dec for encoder Calibration 1~10 r/s"2 1 -
P04.79 - Torque for encoder Calibration 0~100 % 85 -
P04.80 - Start encoder Calibration 0~1 - 0 -
P04.81 - Encoder error counter:Data miss - - - Display
P04.82 - Encoder error counter:Data Null - - - Display
P04.83 - Encoder error counter:CRC error - - - Display
P04.84 - Encoder error counter:SCI error - - - Display
P04.85 ) Eprg?sder error  counter:Consecutive ) ) ) Display
Group P05 Torque control parameters
Parameter Object Name Range Unit Factory Related
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number | dictionary setting mode
P05.00 - Torque Command Source A 0~2 - 0 T
P05.01 - Torque Command Source B 0~2 - 0 T
P05.02 - Torque Command Source 0~3 - 0 T
P05.03 - Torque Set Value From Panel -3000~3000 0.1% 200 T
P05.04 6072-00h | Max Torque Limit 0~3000 0.1% 3000 T
P05.05 6087-00h | Torque Profile Slop 1~65535 0.1%l/s 3000 T
P05.06 2008-03h | Torque Limit Source (Reserve) 0~4 - 0 T
P05.07 ) ;I'rc;;cgﬁed)llmlt source Al channel 0~1 ) 0 T
P05.08 2008-04h | Inside Pos Torque Limit (Reserve) 0~3000 0.1% 3000 T
P05.09 2008-05h | Inside Neg Torque Limit (Reserve) 0~3000 0.1% 3000 T
P05.10 - Outside Pos Torque Limit (Reserve) 0~3000 0.1% 3000 T
P05.11 - Outside Neg Torque Limit (Reserve) 0~3000 0.1% 3000 T
P05.12 2008-07h | Speed Limit Source 0~1 - 0 T
P05.13 ) (S;ggg?vegr)mt analog channel source 0~1 ) 0 T
P05.14 2008-08h | Inside Pos Speed Limit 0~6000 rpm 3000 T
P05.15 2008-09h | Inside Neg Speed Limit 0~6000 rpm 0 T
PO5.16 | 2005 | Torque Arrive Base value 0~65535 0.1% 0 T
P05.17 2833‘ Torque Arrive Valid value 0~65535 0.1% 100 T
P05.18 2(?83' Torque Arrive Invalid value 0~65535 0.1% 50 T
P05.19 2(?83' Torque Arrive Output Time 0~65535 Ms 50 T
P05.20 - Torque Cmd from Communication 0~3000 0.1% 200 T
P05.21 - Acc time 1~65535 ms 100 T
P05.22 - Dec time 1~65535 ms 100 T
P05.23 - Torque holding time 0~65535 ms 500 T
PO5.24 ) rC()ap;iLa;g)n mode after torque is 0~3 ) 0 T
P05.25 ) c(;)ggrl;r;igr:catlon triggers torque 0~2 ) 0 T
P05.33 - Torque limit detection time (Reserve) 0~65535 - 0 T
P05.34 - Reserve - - - T
P05.35 - Reserve - - - T
P05.36 - Reserve - - - T
P05.37 - Reserve - - - T
Group P06 Gain parameters
Parameter _Opject Name Range Unit Fact.ory Related
number | dictionary setting mode
P06.00 2009-01h | First velocity loop gain 0~65535 0.1Hz 4500 -
P06.01 2009-02h | First velocity loop integral 1~30000 0.1ms 3500 -
P06.02 2009-03h | First position loop gain 0~5000 0.1Hz 500 -
P06.03 2009-04h | Second velocity loop gain 0~65535 0.1Hz 4500 -
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P06.04 2009-05h | Second velocity loop integral 1~30000 0.1ms 3500
P06.05 2009-06h | Second position loop gain 0~5000 0.1Hz 500
P06.06 | 2009-07h | Skd 0~65535 - 0
P06.07 2009-08h | Skr 0~65535 - 1000
P06.08 2009-09h | Skm 0~65535 - 0
P06.09 - Pki 0~65535 - 0
P06.10 - Pkd 0~65535 - 0
POB.A4 | 200 th'_%‘;;ift}’re;ieeifé’y“”ard low-pass filter 0~10000 Hz 2000
P06.15 | 2007 | Velocity feedforward gain 0~1000 0.1% 0
P06.16 2(5)((;)3 ;?frf?:guf:r?g;omard low-pass filter cut- 0~10000 Hz 2000
P06.17 2(?82' Torque feedforward gain 0~1000 0.1% 0
P06.18 2833 Reserve - - -
P06.19 | 2009-10h Xg;oucgzcy pow pass fiter cutoff 0~10000 Hz 1000
P06.20 | 2009-11h x:;ou";tgcy el e 0~10000 Hz 2000
P06.21 - Reserve - - -
P06.24 | 200-13h ](Trg;qu‘;g;r?ma”d low-pass filter cut-off 0~10000 Hz 1000
P06.25 - Reserve - - -
P06.26 | 2009-14h :rg;qu‘giéiﬁdba"k low-pass filter cut-off 0~10000 Hz 1000
P06.27 - Reserve - - -
P06.28 2009-15h | Current loop proportional gain 0~50000 Hz 1000
P06.29 2009-16h | Current loop integral time constant 0~10000 0.1ms 1500
P06.30 - PVIA algorithm proportional gain Kp 0~50000 - 3000
P06.31 - PVIA algorithm integral gain Ki 0~10000 - 1000
P06.32 - PVIA algorithm speed gain Kv1 0~50000 - 1000
P06.33 - PVIA algorithm speed gain Kv2 0~50000 - 100
P06.34 - PVIA algorithm acceleration gain Ka 0~50000 - 0
P06.35 - PVIA algorithm speed gain Kvff 0~50000 - 1000
P06.36 - PVIA algorithm acceleration gain Kaff 0~50000 - 0
007 | - | PUmoert o Speed v | 410000 e | 1000
0038 | - | s dsenin command seceeaton | 410000 e | oo
0030 | - | bR atgntm feedback acoseraion | 110000 R
P06.40 - PVIA algorithm enable control 0~25 - 0
P06.45 - Reserve - - -
P06.46 - Reserve - - -
P06.47 - Reserve - - -
P06.48 - Reserve - - -
P06.49 - Reserve - - -
P06.50 - Reserve - - -
P06.51 - Reserve - - -
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P06.52

Reserve

P06.53

Reserve

Group P08 Communication parameters

Parameter _Opject Name Range Unit Fact.ory Related
number | dictionary setting mode
P08.00 - RS485 address 1~247 - 1 -
P08.01 - RS485 Baud rate setting 0~5 - 5 -
P08.02 - RS485 data format 0~5 - 0 -
P08.05 - CAN Address 1~127 - 2 -
P08.06 - CAN Baud rate setting 0~6 - 4 -
P08.07 - CAN Time Out 0~65535 ms 0 -
P08.08 - EtherCAT Address - - - Display
P08.09 - Alias Address - - - Display
P08.10 - EtherCAT Address Setting 0~65535 - 0 -
P08.30 - RS232 address Display - 1 -
P08.31 - RS232 Baud rate setting 0~5 - 5 -
P08.32 - RS232 data format 0~5 - 0 -

Group P09 Multi-segment position parameters

Parameter _Opject Name Range Unit Fact.ory Related
number dictionary setting mode
P09.00 ) rﬂgl(}le-segment position  operation 0~2 ) 1 =
P09.01 - End points of position 0~16 - 1 P
P09.03 - Time units 0~1 - 0 P
P09.04 - Position command type selection 0~1 - 0 P
Egglg - Displacement in section 1 '11007;'3774‘:?:24; Corgmfnd 10000 P
P09.14 - speed in section 1 1~6000 rpm 200 P
P09.15 - Acc and Dec time in section 1 1~65535 ms 100 P
P09.16 - Wait time in section 1 0~65535 ms(s) 100 P
Eggg - Displacement in section 2 '11007733774;1882244N CorSrr:?tand 10000 P
P09.19 - speed in section 2 1~6000 rom 200 P
P09.20 - Acc and Dec time in section 2 1~65535 ms 100 P
P09.21 - Wait time in section 2 0~65535 ms(s) 100 P
Egggg - Displacement in section 3 '11007;'3774‘:?:24; Corgmfnd 10000 P
P09.24 - speed in section 3 1~6000 rom 200 P
P09.25 - Acc and Dec time in section 3 1~65535 ms 100 P
P09.26 - Wait time in section 3 0~65535 ms(s) 100 P
Egg% - Displacement in section 4 '11007733774;1882244N CorSrr:?tand 10000 P
P09.29 - speed in section 4 1~6000 rpm 200 P
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P09.30 Acc and Dec time in section 4 1~65535 ms 100 P
P09.31 Wait time in section 4 0~65535 ms(s) 100 P
Egggg Displacement in section 5 '11007;'3774‘:?:24; Corgmfnd 10000 P
P09.34 speed in section 5 1~6000 rom 200 P
P09.35 Acc and Dec time in section 5 1~65535 ms 100 P
P09.36 Wait time in section 5 0~65535 ms(s) 100 P
Egggg Displacement in section 6 '11007733774;1882244N CorSrr:?tand 10000 P
P09.39 speed in section 6 1~6000 rpm 200 P
P09.40 Acc and Dec time in section 6 1~65535 ms 100 P
P09.41 Wait time in section 6 0~65535 ms(s) 100 P
Eggﬁ Displacement in section 7 '11007;'3774‘:?:24; Corgmfnd 10000 P
P09.44 speed in section 7 1~6000 rpm 200 P
P09.45 Acc and Dec time in section 7 1~65535 ms 100 P
P09.46 Wait time in section 7 0~65535 ms(s) 100 P
Eggjg Displacement in section 8 '11007;'3774‘:?:24; Corgmfnd 10000 P
P09.49 speed in section 8 1~6000 rpm 200 P
P09.50 Acc and Dec time in section 8 1~65535 ms 100 P
P09.51 Wait time in section 8 0~65535 ms(s) 100 P
Egggg Displacement in section 9 '11007733774;1882244N CorSrr:?tand 10000 P
P09.54 speed in section 9 1~6000 rpm 200 P
P09.55 Acc and Dec time in section 9 1~65535 ms 100 P
P09.56 Wait time in section 9 0~65535 ms(s) 100 P
Eggg; Displacement in section 10 '11007;'3774‘:?:24; Corgmfnd 10000 P
P09.59 speed in section 10 1~6000 rom 200 P
P09.60 Acc and Dec time in section 10 1~65535 ms 100 P
P09.61 Wait time in section 10 0~65535 ms(s) 100 P
Egggg Displacement in section 11 '11007733774;1882244N CorSrr:?tand 10000 P
P09.64 speed in section 11 1~6000 rpm 200 P
P09.65 Acc and Dec time in section 11 1~65535 ms 100 P
P09.66 Wait time in section 11 0~65535 ms(s) 100 P
Poo-ot Displacement in section 12 - 10()7;’;7“ ‘:12224 a Command | 10000 P
P09.69 speed in section 12 1~6000 rom 200 P
P09.70 Acc and Dec time in section 12 1~65535 ms 100 P
P09.71 Wait time in section 12 0~65535 ms(s) 100 P
Egg;g Displacement in section 13 '11007733774;?:;; Corgmfnd 10000 P
P09.74 speed in section 13 1~6000 rpm 200 P
P09.75 Acc and Dec time in section 13 1~65535 ms 100 P
P09.76 Wait time in section 13 0~65535 ms(s) 100 P
P09.77 Displacement in section 14 -1073741824~ Command 10000 =
P09.78 1073741824 unit
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P09.79 - speed in section 14 1~6000 rpm 200 P
P09.80 - Acc and Dec time in section 14 1~65535 ms 100 P
P09.81 - Wait time in section 14 0~65535 ms(s) 100 P
Egggg - Displacement in section 15 '11007;'3774‘:?:24; Corgmfnd 10000 P
P09.84 - speed in section 15 1~6000 rpm 200 P
P09.85 - Acc and Dec time in section 15 1~65535 ms 100 P
P09.86 - Wait time in section 15 0~65535 ms(s) 100 P
Egggg - Displacement in section 16 '1100773377‘2382244N CorSrr:?tand 10000 P
P09.89 - speed in section 16 1~6000 rom 200 P
P09.90 - Acc and Dec time in section 16 1~65535 ms 100 P
P09.91 - Wait time in section 16 0~65535 ms(s) 100 P
Group P10 Multi-segment speed parameters
Parameter _Opject Name Range Unit Fact.ory Related
number | dictionary . setting mode
P10.00 ) ml:\Irt\Ii_:ge?nrgzzt speed command 0~2 ) 1 s
P10.01 - End poiont of speed command 0~16 - 16 S
P10.02 - Running time unit 0~1 - 0 S
P10.03 - Acceleration time 1 1~65535 ms 200 S
P10.04 - Deceleration time 1 1~65535 ms 200 S
P10.05 - Acceleration time 2 1~65535 ms 200 S
P10.06 - Deceleration time 2 1~65535 ms 200 S
P10.07 - Acceleration time 3 1~65535 ms 200 S
P10.08 - Deceleration time 3 1~65535 ms 200 S
P10.09 - Acceleration time 4 1~65535 ms 200 S
P10.10 - Deceleration time 4 1~65535 ms 200 S
P10.11 - Acceleration time 5 1~65535 ms 200 S
P10.12 - Deceleration time 5 1~65535 ms 200 S
P10.13 - Acceleration time 6 1~65535 ms 200 S
P10.14 - Deceleration time 6 1~65535 ms 200 S
P10.15 - Acceleration time 7 1~65535 ms 200 S
P10.16 - Deceleration time 7 1~65535 ms 200 S
P10.20 - Section 1 speed command -6000~6000 rpm 100 S
P10.21 ) t&;;;c;tlon 1 speed command running 0~65535 gl;sne"c: 10 s
P10.22 - Section 1 Acc/Dec time selection 1~7 - 1 S
P10.23 - Section 2 speed command -6000~6000 rpm 200 S
P10.24 } tSi:;(;tlon 2 speed command running 0~65535 8;Ismel-r<i 20 s
P10.25 - Section 2 Acc/Dec time selection 1~7 - 1 S
P10.26 - Section 3 speed command -6000~6000 rpm 300 S
P10.27 ) tSine1(;tlon 3 speed command running 0~65535 gqrsnel-ﬁ 30 s
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P10.28 Section 3 Acc/Dec time selection 1~7 - 1 S

P10.29 Section 4 speed command -6000~6000 rpm 400 S

P10.30 Section 4 speed command running 0~65535 0.1sep 40 s
time 0.1min

P10.31 Section 4 Acc/Dec time selection 1~7 - 1 S

P10.32 Section 5 speed command -6000~6000 rpm 500 S

P10.33 Section 5 speed command running 0~65535 0.1sep 50 s
time 0.1min

P10.34 Section 5 Acc/Dec time selection 1~7 - 1 S

P10.35 Section 6 speed command -6000~6000 rpm 600 S

P10.36 Section 6 speed command running 0~65535 0.1sep 60 s
time 0.1min

P10.37 Section 6 Acc/Dec time selection 1~7 - 1 S

P10.38 Section 7 speed command -6000~6000 rpm 700 S
Section 7 speed command running . 0.1sec

P10.39 time 0~65535 0.1min 70 S

P10.40 Section 7 Acc/Dec time selection 1~7 - 1 S

P10.41 Section 8 speed command -6000~6000 rpm 800 S

P10.42 Section 8 speed command running 0~65535 0.1se:c 80 S
time 0.1min

P10.43 Section 8 Acc/Dec time selection 1~7 - 1 S

P10.44 Section 9 speed command -6000~6000 rpm 900 S

P10.45 Section 9 speed command running 0~65535 0.1sec 20 S
time 0.1min

P10.46 Section 9 Acc/Dec time selection 1~7 - 1 S

P10.47 Section 10 speed command -6000~6000 rpm 1000 S

P10.48 Section 10 speed command running 0~65535 0.1se_c 100 s
time 0.1min

P10.49 Section 10 Acc/Dec time selection 1~7 - 1 S

P10.50 Section 11 speed command -6000~6000 rpm 1100 S

P10.51 Section 11 speed command running 0~65535 0.1sep 110 s
time 0.1min

P10.52 Section 11 Acc/Dec time selection 1~7 - 1 S

P10.53 Section 12 speed command -6000~6000 rpm 1200 S

P10.54 Section 12 speed command running 0~65535 0.1sep 120 s
time 0.1min

P10.55 Section 12 Acc/Dec time selection 1~7 - 1 S

P10.56 Section 13 speed command -6000~6000 rpm 1300 S
Section 13 speed command running . 0.1sec

P10.57 time 0~65535 0.1min 130 S

P10.58 Section 13 Acc/Dec time selection 1~7 - 1 S

P10.59 Section 14 speed command -6000~6000 rpm 1400 S

P10.60 Section 14 speed command running 0~65535 0.1se:c 140 S
time 0.1min

P10.61 Section 14 Acc/Dec time selection 1~7 - 1 S

P10.62 Section 15 speed command -6000~6000 rpm 1500 S

P10.63 Section 15 speed command running 0~65535 0.1sec 150 s
time 0.1min

P10.64 Section 15 Acc/Dec time selection 1~7 - 1 S

P10.65 Section 16 speed command -6000~6000 rpm 1600 S

P10.66 Section 16 speed command running 0~65535 0.1se_c 160 s
time 0.1min
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P10.67 - Section 16 Acc/Dec time selection 1~7 - 1 S
Group P11 Auxiliary display
Parameter _Opject Name Range Unit Fact.ory Related
number | dictionary setting mode
P11.00 603F-00h | 0x603F(Error code) - - - Display
P11.01 6040-00h | 0x6040(Control word) - - - Display
P11.02 6041-00h | 0x6041(Status word) - - - Display
P11.03 | %0 | 0x605A(Quick stop mode selection) ; ; ; Display
P11.04 | %05 | 0x605B(Shutdown mode selection) ; ; ; Display
605C- 0x605C(Prohibition of operation mode .
P11.05 00h selection) ) ) ) Display
605E- 0x605E(Failure shutdown mode .
P11.06 00h selection) ] ] ] Display
P11.07 6060-00h | 0x6060(Mode selection) - - - Display
P11.08 6061-00h | 0x6061(Operation mode display) - - - Display
P11.09 - Command .
P11.10 6062-00h | 0x6062(Position command) - unit - Display
P11.11 " Encoder .
P11.12 6063-00h | 0x6063(Position feedback) - unit - Display
P11.13 o Command .
P11.14 6064-00h | 0x6064(Position feedback) - unit - Display
P11.15 0x6065(Excessive position deviation Command .
p11.16 | 6065-00h | 4 eshold) - unit - Display
P11.17 6066-00h O>.(6066(P03|t|on deviation time ) ms ) Display
window)
E] 1 12 6067-00h | 0x6067(Position reaching threshold) - LR A - Display
P11.20 6068-00h | 0x6068(Position arrival time window) - ms - Display
P11.21 606C- o .
P11.22 00h 0x606C(Speed feedback) - 84 Hhrls - Display
P11.23 683:3' 0x606D(Speed reaching threshold) - rpm - Display
P11.24 6835' 0x606E(Speed arrival time window) - ms - Display
P11.25 6071-00h | Ox6071(Target torque) - 0.1% - Display
P11.26 6072-00h | 0x6072(Maximum torque) - 01% - Display
P11.27 6073-00h | 0x6073(Maximum current) - 0.1% - Display
P11.28 6074-00h | 0x6074(Internal target torque) - 0.1% - Display
P11.29 6077-00h | 0x6077(Torque feedback) - 0.1% - Display
P11.30 607A- o Command .
P11.31 00h 0x607A(Target position) - unit - Display
P11.32 607C- - Command .
P11.33 00h 0x607C(Origin offset) - unit - Display
P11.34 607D- 0x607D_1(Minimum software absolute ) Command ) Displa
P11.35 01h position limit) unit play
P11.36 607D- 0x607D_2(Maximum software absolute ) Command ) Displa
P11.37 02h position limit) unit play
P11.38 6885' 0x607E(Command polarity) - - - Display
P11.39 . Command .
P11.40 607F-00h | 0x607F(Maximum contour speed) - unit/s - Display
P11.41 Command .
P11.42 6081-00h | 0x6081(Contour speed) - unit/s - Display
P11.43 . Command .
P11.44 6083-00h | 0x6083(Contour acceleration) - unit/s? - Display
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P11.45 . Command .
P11.46 6084-00h | 0x6084(Contour deceleration) - unit/s? - Display
P11.47 . . Command .
P11.48 6085-00h | 0x6085(Rapid stop deceleration) - unit/s2 - Display
Dilas | 6087-00n | 0x6087(Torque ramp) ; 0.1%ls ; Display
P11.51 0x6091_1(Gear ratio numerator/motor .
p11.52 | 6091-01h resolution) ) ) ) Display
P11.53 0x6091_2(Gear ratio .
p11.54 | 6092-02h | 400 minator/shatt resolution) ] ] ] Display
P11.55 6098-00h | 0x6098(Homing mode) - - - Display
P11.56 0x6099_1(Search deceleration point Command .
p1157 | 6099-01h signal speed) ] unit/s ] Display
P11.58 ] 0x6099_2(Search homing  signal ) Command ) .
p11.59 | 6099-02h | ohoeqy unit/s Display
P11.60 609A- . . Command .
P11.61 00h 0x609A(Homing acceleration) - unit/s? - Display
P11.62 60BO- - Command .
P11.63 00h 0x60BO0(Position offset) - unit - Display
P11.64 60B1- Command .
P11.65 00h 0x60B1(Speed offset) - unit/s - Display
P11.66 60B2-0h | 0x60B2(Torque offset) - 0.1% - Display
P11.67 68(')3:' 0x60B8(Probe function) - - - Display
P11.68 | %007 | 0x60B9(Probe status) ; ; ; Display
P11.69 60BA- 0x60BA(Probe 1 rising edge position ) Command ) Displa
P11.70 00h | feedback) unit play
P11.71 60BB- 0x60BB(Probe 1 falling edge position ) Command ) Displa
P11.72 00h | feedback) unit play
P11.73 60BC- 0x60BC(Probe 2 rising edge position ) Command ) Displa
P11.74 00h | feedback) unit play
P11.75 60BD- 0x60BD(Probe 2 falling edge position ) Command ) Displa
P11.76 00h | feedback) unit play
P11.77 685):' 0x60D5(Probe 1 rising edge counter) - - - Display
P11.78 685?‘ 0x60D6(Probe 1 falling edge counter) - - - Display
P11.79 eggh?' 0x60D7(Probe 2 rising edge counter) - - - Display
P11.80 685):' 0x60D8(Probe 2 falling edge counter) - - - Display
P11.81 | 900" | 0x60E0(Maximum forward torque limit) - 0.1% - Display
60E1- Ox60E1(Negative maximum torque o .
P11.82 00h limit) - 0.1% - Display
P11.83 - L Command .
P11.84 60F4-00h | Ox60F4(Position deviation) - unit - Display
P11.85 60FC- - Command .
P11.86 00h 0x60FC(Position command) - unit - Display
P11.87 60FD- C .
P11.88 00h 0x60FD(Digital input) - - - Display
P11.89 60FE- . .
P11.90 01h 0x60FE_1(Physical output enable) - - - Display
P11.91 60FE- . .
P11.92 02h 0x60FE_2(Physical output status) - - - Display
P11.93 60FF- Command .
P11.94 00h 0x60FF(Target speed) - unit/s - Display
P11.95 ) 0x6052(Supported servo operation ) ) ) .
P11.96 6052-00h mode) Display
Group P12 Auxiliary function

Parameter _Opject Name Range Unit Fact.ory Related
number dictionary setting mode
P12.00 1010-01h | Save parameters to the EEPROM of 0~1 - 0 -
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the drive
Read the parameters from the .
P12.01 - EEPROM of the drive 0~1 - 0 -
P12.02 1011-01h Restore factory default parameter 0~1 ) 0 )
values
P12.03 - Reset drive failure 0~1 - 0 -
P12.04 - Reserve - - - -
P12.05 - Reset the encoder multi-turn value 0~1 - 0 -
P12.06 ) Reset the encoder multi-turn value and 0~1 ) 0 )
fault
P12.07 - Reset drive 0~1 - 0 -
P12.08 - Reset fault record 0~1 - 0 -
P12.09 ) Communication control  operation 0~1 ) 0 )
position command type
P12.10 ) Communication  control  operation 0~6 ) 6 )
start/stop command
P12.11 - Reserve - - - -
P12.12 ) Communication control demonstration 0~65535 ) 100 )
running delay time
P12.13 ) Comm.unlcatlon control demonstration 0~2 ) 0 )
operation start/stop command
P12.14 - Clear position error 0~1 - 0 -
P12.15 - Reserve - - 0 -
P12.16 - Data sampling channel 1 0~65535 - 0 -
P12.17 - Data sampling channel 2 0~65535 - 0 -
P12.18 - Data sampling interval 0~65535 - 0 -
P12.19 - Data sampling start flag 0~1 - 0 -
Save motor related parameters to .
P12.20 - encoder EEPROM 0~2 - 0 -
) Test energy consumption braking - ) )
P12.21 action and feedback 0~2 0
Group P13 Monitoring parameters
Parameter _Opject Name Range Unit Fact.ory Related
number dictionary setting mode
P13.00 - Running status - - - Display
P13.01 - Motor speed - rpom - Display
P13.02 - Speed command - rom - Display
P13.03 - Motor torque - % - Display
P13.04 - Torque command - % - Display
P13.05 - Running current - % - Display
P13.07 . Command .
P13.08 - Position command counter - unit - Display
P13.09 Positi " E . Displ
P13.10 - osition command counter - ncoder unit - isplay
E] 31; - Position feedback counter - Encoder unit - Display
P13.13 - - Command .
P13.14 - Position deviation counter - unit - Display
P13.15 " i . .
- Position deviation counter - Encoder unit - Display
P13.16
P13.17 - Position command speed - rom - Display
P13.18 - Position command frequency - KHz - Display
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P13.19 - Input signal monitoring - - - Display
P13.20 - Output signal monitoring - - - Display
P13.21 The current mechanical angle of the . .
P13.22 - motor - Encoder unit - Display
P13.23 ) The current electrical angle of the ) Degree ) Display
motor
P13.24 - The current voltage value of the drive - 0.1V - Display
P13.25 . .
P13.26 - Encoder status register - - - Display
P13.27 Command .
P13.28 - External pulse counter - unit - Display
P13.29 - Frequency division output pulse count - COTSI:?tand - Display
P13.30 o Command .
P13.31 - Current position of the motor - unit - Display
P13.32 o Command .
P13.33 - Target position - unit - Display
P13.36 - Error code - - - Display
P13.40 . . .
P13.41 - Motor encoder single-turn value - Encoder unit - Display
P13.42 . .
P13.43 - Motor encoder multi-turn value - Turn - Display

Appendix C Servo detailed parameters

Group P00: Servo drive/Motor parameters

Name Motor number Related mode -
Range 10000~65535 Unit - Factory setting 50604
Name Servo drive model Related mode Display
Range - Unit - Factory setting -
Display servo driver model
Display value Description

0x42(66) DRV400E

0x43(67) DRV750E

0x45(69) DRV1500E

0x52(66) DRV400

0x53(67) DRV750

0x55(69) DRV1500

0x62(66) DRV400C

0x63(67) DRV750C

0x65(69) DRV1500C

Name Related mode

MCU software version number Display

Rl XXX.YY Unit ) Factory setting ]
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Name FPGA software version Related mode Display
Range XXX YY Unit _ Factory setting _
Name EtherCAT software version Related mode Display
Range XXX YY Unit _ Factory setting _
Name Driver hardware version Related mode Display
Range XXX YY Unit _ Factory setting _
Name CAN software version Related mode Display
Range XXX YY Unit _ Factory setting _
Name Software non-standard 1D Related mode Display
Range _ Unit _ Factory setting _
Name Hardware non-standard 1D Related mode Display
Range _ Unit _ Factory setting _
Name Driver PWM update mode Related mode Display
Range _ Unit _ Factory setting _
Name Rated power Related mode _
REMgD 1~65535 Unit 0.01KW FEGIEN SO -
Name Rated voltage Related mode _
Range 1~380 Unit v Factory setting ;
Name Rated current Related mode }
Range 1~65535 Unit 0.1A Factory setting _
Name Rated speed Related mode _
Range 1~6000 Unit rpm Factory setting _
Name Maximum speed Related mode _
Range 1~6000 Unit rpm Factory setting _
Name Rated torque Related mode }
e 1~65535 Unit 0.01Nm FEE O S -
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Name Maximum torque Related mode
Range 1~65535 Unit | 0.01Nm Factory setting
Name Moment of inertia Jm Related mode
Range 1~65535 Unit kgcm? Factory setting
Name Motor magnetic pole number Related mode
Range 2360 Unit pole pair Factory setting
Name Stator resistance Related mode
Range 1~65535 Unit 0.001Q Factory setting
Name Stator inductance Lq Related mode
Range 1~65535 Unit 0.01mH Factory setting
Name Stator inductance Ld Related mode
Range 1~65535 Unit 0.01mH Factory setting
Name Linear back-EMF coefficient Related mode
Range 1~65535 Unit | 0.01mv/rpm | Factory setting
Name Torque coefficient Kt Related mode
Range 1~65535 Unit | 0.01Nm/Arms | Factory setting
Name Electric time constant Te Related mode
Range 1~65535 Unit 0.01ms Factory setting
Name Mechanical time constant Tm Related mode
Range 1~65535 Unit 0.01ms Factory setting
Name Encoder type Related mode
Range 0~4 Unit _ Factory setting

Set the motor encoder type, please set this parameter correctly, otherwise the driver cannot work normally.

Set value Encoder type

0 Reserved

1 Multi-turn
absolute

5 Single-turn
absolute

3 Reserved
Reserved
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Name Absolute encoder offset Related mode -
Range 0~1073741824 Unit P Factory setting 0
Name Absolute encoder digit Related mode -
Range 10~23 Unit BIT Factory setting 17
Name Number of incremental encoder pulses Related mode -
RETEE 1000~65535 Unit PIr PR S 10000
Name Encoder Z phase signal offset Related mode -
R 0~65535 Unit P Factory setting 1250
Name Encoder U phase signal rising edge offset Related mode -
Range 0~65535 Unit P Factory setting 0
Name Prohibit multi-turn encoder battery fault output Related mode -
Range 0~1 Unit _ Factory setting 0
Name Multi-turn encoder multi-turn bits Related mode -
Range 0~24 Unit Bit Factory setting 16
Name Driver power-on position calibration torque Related mode -
Range 0~100 Unit % Factory setting 90

Refers to the magnitude of the torque when the driver performs position calibration by locking the motor at encoder

type P00.34=3/4. The unit is the percentage of rated torque of the motor. This parameter is invalid when P00.34 is set

to any other value.

Name

Set current position as mechanical zero point

Related mode

Range

0~1

Unit

Factory setting

In the absolute value system, the mechanical zero point is set by setting P00.44=1. The specific method is: The load

moves to the mechanical zero point position through JOG, and then the current position is automatically set as the

mechanical zero point by setting the parameter P00.44 as 1.

Name

Encoder single-turn value corresponding to the

mechanical zero of the absolute value system

Related mode

Range

0~16777216

Unit

P

Factory setting

In the absolute value system, it is used to save the current single-turn value of the motor encoder at the mechanical

zero position. After P00.44 is set to 1, the driver will automatically update the current single-turn value of the encoder to

P00.45/P00.46.
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Name

zero of the absolute value system

Encoder multi-turn value corresponding to the mechanical

Related mode

Range

-16777216~16777216

Unit

Turn

Factory setting

In the absolute value system, it is used to save the current multi-turn value of the motor encoder at the mechanical zero

position. After P00.44 is set to 1, the driver will automatically update the current multi-turn value of the encoder to

P00.47/P00.48.
Name It is forbidden to use the absolute encoder position to Related mode ]
update the current position command
Range 0~1 Unit _ Factory setting 0
Whether it is forbidden to use the absolute encoder value to update the current position command P13.07
Name Frequency division output gear ratio numerator Related mode -
R 1~8388608 Unit - Factory setfing | 10000
Name Frequency division output gear ratio denominator Related mode -
Range 1~8388608 Unit - Factory setting | 43197
Name Exchange frequency division output AB phase pulse Related mode -
Range 0~1 Unit _ Factory setting 0
s Encoder EEPROM version number el nede -
Range _ Unit _ Factory setting _
Name Rotation mode enable (frequency division output Z-phase Related mode )
signal width)
Range 0~1(1~65535) Unit _ Factory setting 0(8)
Name Frequency division output Z phase signal polarity Related mode -
Range 0~1 Unit _ Factory setting 0
Name Frequency division output Z phase initialization mode Related mode -
Range 0~1 Unit } Factory setting 0
Group P01: Basic control parameters

Name Control mode selection Related mode -
Range 0~7 Unit } Factory setting 0
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Select the servo driver control mode.
Set value Control mode
0 Position mode
1 Speed mode
2 Torque mode
3 EtherCAT/CANopen
4 Speed mode-Torque mode
5 Position mode-Speed mode
6 Position mode-Torque mode
7 Position mode-Speed mode-Torque mode
Name Rotation direction selection Related mode -
Range 0~1 Unit } Factory setting 0
Set the forward direction of motor rotation when observed from the motor output shaft.
Set value Direction of rotation Remark
In the case of a forward command, from
Take the CCW the side of the motor shaft, the motor
0 direction as the rotation direction is the CCW direction,
forward direction that is, the motor rotates
counterclockwise.
In the case of a positive command,
Take the CW from the side of the motor shaft, the
1 direction as the motor rotation direction is the CW
forward direction direction, that is, the motor rotates
clockwise.
Name The minimum value of braking resistance allowed by the Related mode Display
driver
Range i} Unit 0 Factory setting i}

Check the minimum value of braking resistance allowed by a certain model of driver, which is only related to the driver

model.

Name

Built-in braking resistance power

Related mode

Display

Range

Unit

Factory setting

Check the built-in braking resistor power of a certain type of driver, it cannot be changed, it is only related to the servo

driver model.

Name

Built-in braking resistance value

Related mode

display

Range

Unit Q

Factory setting

Check the minimum value of braking resistance allowed by a certain model of driver, which is only related to the driver

model.

Name

Resistance heat dissipation coefficient

Related mode

Range

1~100

Unit -

Factory setting

20
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When setting and using a braking resistor, the heat dissipation coefficient of the resistor is valid for both built-in and
external braking resistors. Please set this parameter according to the actual heat dissipation conditions of the resistor.
Recommended value: generally, when natural cooling, P01.23 does not exceed 30%; when forced air cooling, P01.23

does not exceed 50%.

Name Braking resistance setting Related mode Display
Eo— 0: Use built-in braking resistor U ) Factory setting 0
1: Use external braking resistor
Name External braking resistance power Related mode -
Range 1~65535 Unit W Factory setting 50
Name External braking resistance value Related mode -
Range 1~1000 Unit o) Factory setting 10
Name Braking start voltage value Related mode -
Range 1~100 Unit v Factory setting 68
Name Brake feedback detection mode (Do not set) Related mode -
Range 0~1(Do not set) Unit v Factory setting 1
Name Maximum continuous braking time Related mode -
REuge 0~65535 Unit ms FEE O S 3000
Name Emergency stop deceleration time constant Related mode -
Range 1~65535 Unit ms Factory setting 5
Set the time for the speed to change uniformly from 1000rpm to Orpm when the motor stops suddenly.

Related mode

Name Servo enable delay off time -

Range 0~65535 Unit ms Factory setting 50

Set the delay time for the servo drive to change from "enable" to "disable" when the servo drive's enable signal

changes from "valid" to "invalid".

Related mode

Name Speed regulator saturation detection time -

Range 0~65535 Unit 10ms Factory setting 450

When the continuous saturation time of the internal speed regulator in the system exceeds this set value, a speed
regulator saturation alarm will be generated. It is used to prevent excessive continuous current caused by mechanical
jamming or other reasons.

® Note: When the set value is 0, the speed regulator saturation detection fault alarm is prohibited.
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Related mode

Name Command overload initial detection point -

Range 0~300 Unit 1% Factory setting 100

Set the initial torque point for command overload protection of the servo driver. The set value is the percentage of the
rated current of the servo motor. When the current torque of the servo motor is higher than this value, the system's
internal command overload counter counts the command overload. After the count value exceeds, the servo drive will
output a command overload alarm.

® Note: When the parameter P01.42 is greater than the parameter P01.43, the command overload protection

detection function will be prohibited.

Related mode

Name Command overload peak detection point -

Range 0~300 Unit 1% Factory setting 300

Set the peak torque point for command overload protection of the servo driver. The set value is the percentage of the
rated current of the servo motor. Together with P01.42 and P01.44, it composes the command overload protection
feature of the servo driver.

® Note: When the parameter P01.42 is greater than the parameter P01.43, the command overload protection

detection function will be prohibited.

Related mode

Name Command overload detection time -

Range 0~65535 Unit 10ms Factory setting 450

Set the command overload protection detection time, which is set based on the motor overload characteristic

parameters.

Related mode

Name Thermal overload initial detection point -

Range 0~300 Unit 1% Factory setting 100

Set the initial torque point for thermal overload protection of the servo driver. The thermal overload protection of the
servo driver uses the method of I*I*T to calculate. The set value is the percentage of the rated current of the servo
motor.

® Note: When the parameter P01.45 is greater than the parameter P01.46, the thermal overload protection detection
function will be prohibited.

Related mode

Name Thermal overload peak detection point -

Range 0~300 Unit 1% Factory setting 300

Set the peak torque point for thermal overload protection of the servo driver. The set value is the percentage of the
rated current of the servo motor.Together with P01.45 and P01.47, it composes the thermal overload protection
characteristics of the servo driver.

® Note: When the parameter P01.45 is greater than the parameter P01.46, the thermal overload protection detection

function will be prohibited.

Related mode

Name Thermal overload detection time -

Range 0~65535 Unit 10ms Factory setting 450

Set the command overload protection detection time, which is set based on the motor thermal overload characteristic

parameters.
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Name Overvoltage detection threshold Related mode -
Range 1~100 Unit v Factory setting 85
Name Undervoltage detection threshold Related mode -
Range 1~100 Unit v Factory setting 15
Group P02: Terminal input/output parameters
Name IN1 terminal function selection Related mode -
Range 0~31 Unit _ Factory setting 1
Set the IN function corresponding to the hardware IN1 terminal. Please refer to the following table for parameter
setting:
Set value IN terminal function Set value IN terminal function
0 FunIN.0: Normal input 16 FunIN.16: M.ultl-.segment operation
command switching 3
1 FunIN.1: Servo enable 17 FunIN.17: M.ulti-.segment operation
command switching 4
2 FunIN.2: Alarm clear 18 FuniN.18: Torque command
direction setting
3 FunIN.3: Pulse command prohibition 19 Fun.IN.19: Speed command direction
setting
4 FunIN.4: Clear position deviation 20 FanN.ZO: P.osmon command
direction setting
5 FunIN.5: Positive limit signal 21 FunIN.21: Multi-segment position
command enable
6 FunIN.6: Negative limit signal 22 FunIN.22: Return to origin input
7 FunIN.7: Gain switching 23 FunIN.23: Origin switch signal
8 FunIN.8: Electronic gear ratio switch 24 FunIN.24: USER1
9 FunIN.9: Zero-speed clamp 25 FunIN.25: USER2
10 FunIN.10: Control mode selection 1 26 FunIN.26: USER3
11 FunIN.11: Emergency stop 27 FunIN.27: USER4
12 FunIN.12: Position command 28 FuniN.28: USER5
prohibition
13 FunIN.13: Step position trigger 29 FunIN.29: Control mode selection 2
14 FunIN.14: M.ult|-.segment operation 30 FunIN.30: Probe 1
command switching 1
15 FunIN.15: M.ulti-.segment operation 31 FunIN.31: Probe 2
command switching 2

Related mode

Name IN1 terminal logic selection -

Range

Factory setting 0

0~1 Unit -
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Set the level logic of the hardware IN1 terminal when the IN function selected by IN1 is valid. Please set the effective
level logic correctly according to the host computer and peripheral circuit.

Set value IN terminal logic when IN function is valid
0 Low level
1 High level

Name IN2 terminal function selection Related mode -
Range 0~31 Unit Factory setting 5
Name IN2 terminal logic selection Related mode -
Range 0~1 Unit Factory setting 0
Name IN3 terminal function selection Related mode -
Range 0~31 Unit Factory setting 6
Name IN3 terminal logic selection Related mode -
Range 0~1 Unit Factory setting 0
Name IN4 terminal function selection Related mode -
Range 0~31 Unit Factory setting 23
Name IN4 terminal logic selection Related mode -
Range 0~1 Unit Factory setting 0
Name IN5 terminal function selection Related mode -
Range 0~31 Unit Factory setting 0
Name IN5 terminal logic selection Related mode -
Range 0~1 Unit Factory setting 0
Name ING terminal function selection Related mode -
Range 0~31 Unit Factory setting 0
Name ING terminal logic selection Related mode -
Range 0~1 Unit Factory setting 0
Name IN7 terminal function selection Related mode -
Range 0~31 Unit Factory setting 0
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Name IN7 terminal logic selection Related mode
Range 0~1 Unit _ Factory setting
Name IN8 terminal function selection Related mode
Range 0~31 Unit _ Factory setting
Name IN8 terminal logic selection Related mode
Range 0~1 Unit _ Factory setting
Name IN9 terminal function selection Related mode
Range 0~31 Unit _ Factory setting
Name IN9 terminal logic selection Related mode
Range 0~1 Unit _ Factory setting
Name OUT1 terminal function selection Related mode
Range 0~31 Unit _ Factory setting
Set the OUT function corresponding to the OUT1 terminal. Refer to the following table for parameter Settings.
Set value OUT terminal function Set value OUT terminal function

0 FunOUT.0: Brake 9 FunOUT.9: USER3

1 FunOUT.1: Alarm 10 FunOUT.10: USER4

2 FunOUT.2: Position reached 11 FunOUT.11: USERS5

3 FunOUT.3: Speed reached 12 FunOUT.12: USER6

4 FunOUT.4: Servo ready 13 FunOUT.13: Torque reached

5 :ttgr;)OUT.S: Internal position command 14 FunOUT.14: Out-of-tolerance output

6 FunOUT.6: Return to origin completed 15~30 | Reserve

7 FunOUT.7: USER1 31 Universal output

8 FunOUT.8: USER2

Name Related mode

OUT1 terminal logic selection

Range 0~1 Unit } Factory setting

Set the output level logic of the hardware OUT1 terminal when the OUT function selected by OUT1 is valid.

Set OUT1 terminal logic when the Transistor state
value OUT function is valid
0 Low level Conduction
1 High level Shut off
Name OUT2 terminal function selection Related mode
Range 0~31 Unit } Factory setting
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Name OUT2 terminal logic selection Related mode -
Range 0~1 Unit _ Factory setting 0
Name OUT3 terminal function selection Related mode -
Range 0~31 Unit _ Factory setting 0
Name OUT3 terminal logic selection Related mode -
Range 0~1 Unit _ Factory setting 0
Name IN terminal forced effective Related mode -
Range 0~65535 Unit _ Factory setting 0
Set the FunIN function corresponding to the IN terminal to be forcibly valid. If the corresponding bit is set to 1, the
FunIN function corresponding to the IN terminal is forcibly valid. Set to 0, no effect. As follows:
BIT Corresponding IN terminal
7~15 Reserve
8 IN9
7 IN8
6 IN7
5 IN6
4 INS
3 IN4
2 IN3
1 IN2
0 IN1
Name OUT terminal forced effective Related mode -
Range 0~65535 Unit _ Factory setting 0
Setting OUT terminal output to be forcibly valid. If the corresponding bit is set to 1, the OUT terminal is forcibly valid.
Set to 0, no effect. As follows: BIT Corresponding OUT terminal
3~15 Reserve
2 OuT3
1 ouT2
0 ouT1

Name Related mode

FunIN function valid flag

Range _ Unit Factory setting

Display

valid, and the value "0" indicates that the FunIN function is invalid.

Displays the effectiveness of the FunIN function of the current driver. The value "1" indicates that the FunIN function is

BIT Description BIT Description

0 FunIN.0: Normal input 16 FunIN.16: M.ultl-.segmentoperatlon
command switching 3

1 FunIN.1: Servo enable 17 FunIN.17: Multi-segment operation

command switching 4

110




DRV Series Servo EtherCAT User Manual V1.0

2 FunIN.2: Alarm clear 1 | FuniN.18: Torque command
direction setting
3 FunIN.3: Pulse command prohibition 19 F.unIN.19: S.peed command
direction setting
4 FunIN.4: Clear position deviation 20 F.unIN.ZO: P.osmon command
direction setting
5 FunIN.5: Positive limit signal 21 | FuniN.21: Multi-segment position
command enable
6 FunIN.6: Negative limit signal 22 FunIN.22: Return to origin input
7 FunIN.7: Gain switching 23 FunIN.23: Origin switch signal
8 FunIN.8: Electronic gear ratio switch 24 FunIN.24: USER1
9 FunIN.9: Zero-speed clamp 25 FunIN.25: USER2
10 FunIN.10: Control mode selection 1 26 FunIN.26: USERS3
11 FunIN.11: Emergency stop 27 FunIN.27: USER4
12| FuniN.12: Position command 28 | FunIN.28: USER5
prohibition
13 FunIN.13: Step position trigger 29 FunIN.29: Control mode selection 2
14 FunIN.14: M.ultl-.segment operation 30 FunIN.30: Probe 1
command switching 1
15 FunIN.15: M.ultl-.segment operation 31 FunIN.31: Probe 2
command switching 2
Name The rising edge of the FunIN function latches the valid flag Related mode -
Range 0~65535 Unit _ Factory setting _

Shows the effectiveness of the input function's rising edge latch since the FunIN function of the current driver was
cleared last time. The corresponding BIT bit field value is "1", which means that the FunIN function has detected the
rising edge state, and the corresponding BIT bit field value is " 0" means that the FunIN function has not detected the
rising edge state.

Write the value "1" to the corresponding BIT field of this parameter to clear the latch flag.

FunIN corresponds to the parameter BIT bit field, please refer to parameter P02.54/P02.55

Related mode

Name The falling edge of the FunIN function latches the valid flag -

Range 0~65535 Unit _ Factory setting _

Shows the effectiveness of the input function's falling edge latch since the FunIN function of the current driver was
cleared last time. The corresponding BIT bit field value is "1", which means that the FunIN function has detected the
falling edge state, and the corresponding BIT bit field value is " 0" means that the FunIN function has not detected the
falling edge state.

Write the value "1" to the corresponding BIT field of this parameter to clear the latch flag.

FunIN corresponds to the parameter BIT bit field, please refer to parameter P02.54/P02.55

Related mode

Name FunOUT function valid flag -

Range _ | Unit | _ Factory setting Display

Display the effectiveness of the FunOUT function of the current driver. The value "1" indicates that the FunOUT

function is valid, and the value "0" indicates that the FunOUT function is invalid.

Set value Description Set value Description
0 FunOUT.0: Brake 9 FunOUT.9: USER3
1 FunOUT.1: Alarm 10 FunOUT.10: USER4
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FunOUT.2:

Position reached

11

FunOUT.11:

USERS

FunOUT.3:

Speed reached

12

FunOUT.12:

USERG6

FunOUT 4.

Servo ready

13

FunOUT.13:

Torque reached

FunOUT.5:

Internal position command stop

14

FunOUT.14:

Out-of-tolerance output

FunOUT.6:

Return to origin completed

15~30

Reserve

FunOUT.7:

USER1

31

Universal output

o | N[~ W|DN

FunOUT.8:

USER2

Name

Physical output enable

Related mode

Range

0~65535

Unit

Factory setting

0

the servo driver can be controlled by operating the P02.62 and P02.63 parameters.

BIT

Set value Corresponding to IN terminal

3~15

- Reserve

: OUT3 output port is not controlled by BIT2 of P02.63

2

: OUT3 output port is controlled by BIT2 of P02.63

: OUT2 output port is not controlled by BIT1 of P02.63

: OUT2 output port is controlled by BIT1 of P02.63

: OUT1 output port is not controlled by BITO of P02.63

|0~ |O|~|O
2O~ |O|~|O

: OUT1 output port is controlled by BITO of P02.63

When the output function of the OUT port is set to "FUnOUT.31 general output”, the output status of the OUT port of

Name

Physical output status

Related mode

Range

0~65535

Unit

Factory setting

0

parameter.
BIT Set value Corresponding to IN terminal
3~15 - Reserve
5 0 0: OUT3 output port optocoupler is off
1 1: OUTS3 output port optocoupler is on
1 0 0: OUT2 output port optocoupler is off
1 1: OUT2 output port optocoupler is on
0 0 0: OUT1 output port optocoupler is off
1 1: OUT1 output port optocoupler is on

When the output function of the OUT port is set to "FUnOUT.31 general output”, the output status of the OUT port of
the servo driver can be controlled by operating the P02.62 and P02.63 parameters. Only when the corresponding bit

field of the P02.62 parameter is set to "1" (enable), the OUT port of the servo driver is controlled by the P02.63

Group P03: Position control parameters

Name

Position command source

Related mode

Range

0~10

Unit

Factory setting

0

internal test position command belong to the internal position command.

In position control mode, it is used to select the source of position command. Among them, the pulse command

belongs to the external position command, and the step operation, the multi-segment position command, and the

Set Command

Command acquisition method
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value source

The host computer or other pulse generating devices generate position

0 Pulse command commands and input them to the servo drive through hardware terminals.

1 Ste The step displacement is set by the parameter P03.28/P03.29, and the step
P operation is triggered by the IN function FunIN.13.

Multi-segment The multi-segment position operation mode is set by the P09 group parameters,

2 position and the multi-segment position operation is triggered by the IN function FunIN.21.
command
3 Communication Communication given position, speed and other parameters as well as start and
control stop command.
4 S;)r:?rrcr)lluglcatlon Communication given position, and trajectory can be modified dynamically.
Control the jog forward and reverse rotation and fixed length forward and reverse
5 10 control L o, .
rotation in the motor position mode through the IN input.
5~10 - Reserve command source, do not set.
Name Pulse command type Related mode -
Range 0~3 Unit - Factory setting 0
When setting the position command source as pulse command (P03.00=0), input the pulse form.
P01.01
P03.02
Rotation ; Schematic diagram of Schematic diagram of
o Command Command type Signal
direction forward pulse reverse pulse
) type setting
selection
0 Pulse + direction PUL PUL }ﬁ PUL —i—‘—'_‘—l
Positive logic DIR bR | B pR LB
] Pulse + direction PUL PUL ‘\‘ M PUL—™ 1 M1
Negative logic DIR PR @& PR &
cw N S B
LY
PUL(CW) ccw
0 2 CW+CCW
DIR(CCW) cw L i
CeW = 1L
A phase + B PUL A’fﬁ“ N A$E4‘ [N
BiE — L BiE — L
3 phase (A phase) AEESTBIE00" BIEERANEO0"
Quadrature pulse DIR
4 times frequency | (B phase)
0 Pulse + direction PUL PUL —r\—’_\—’l PUL }E
i =
Positive logic DIR e "
R |
] Pulse + direction PUL PDL:; SRS ZUI; I S
. . ] [ S
Negative logic DIR -
PUL cw b rtoru4v
N I
(CW) ccw
1 2 CW+CCW
DIR CW T
(ccw) | ecew [y N
Aphase + B PUL _ L 0 o B e I
h A oh AtH A
. [ I S B
3 phase (A phase) 81 Big
Quadrature pulse DIR BiREERIATHO0® ATEHERIBHEO0°
4 times frequency | (B phase)
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Related mode

Name Position command average filter time constant -

Range 1~2048 Unit 0.1ms Factory setting 1

Set the average filter time constant of the position command (encoder unit). This function has no effect on the total
number of position commands. If the set value is too large, the response delay will increase. The filter time constant

should be set according to the actual situation.

Related mode

Name Position command first-order low-pass filter time constant -

Range 0~65535 Unit 0.1ms Factory setting 0

Set the first-order low-pass filter time constant of the position command (encoder unit). This function has no effect on
the total number of position commands. If the set value is too large, the response delay will increase. The filter time

constant should be set according to the actual situation.

Related mode

Name Number of position commands for one motor rotation -

Range 08388608 Unit PIr Factory setting 10000

Set the number of position commands required for the motor to not rotate one revolution. P03.06 and P03.07 are
combined into a 32-bit value, where P03.06 is the low 16-bit value, and P03.07 is the high 16-bit value. Subsequent
use P03.06 to represent the 32-bit parameter.

When P03.06=0, the parameters of electronic gear ratio 1 and 2 (P03.08~P03.15) are valid.

When P03.06#0, electronic gear ratio B/A=encoder resolution/P03.06, at this time, electronic gear ratio 1 and electronic
gear ratio 2 are invalid.

Name Related mode P

Electronic gear ratio numerator 1

Range 1~1073741824 Unit - Factory setting 1

Set the first group of electronic gear ratio numerator for position command (command unit) frequency division. P03.08
and P03.09 are combined into a 32-bit value, where P03.08 is the low 16-bit value, and P03.09 is the high 16-bit value.
Subsequent use P03.08 to represent the 32-bit parameter.

P03.06 (number of position command pulses per motor rotation)=0 is valid.

Name Related mode =)

Electronic gear ratio denominator 1

Range 1~1073741824 Unit - Factory setting 1

Set the first group of electronic gear ratio denominator for position command (command unit) frequency division.
P03.10 and P03.11 are combined into a 32-bit value, where P03.10 is the low 16-bit value, and P03.11 is the high 16-
bit value. Subsequent use P03.10 to represent the 32-bit parameter.

P03.06 (number of position command pulses per motor rotation)=0 is valid.

Name Related mode p

Electronic gear ratio numerator 2

Range 1~1073741824 Unit - Factory setting 1

Set the second group of electronic gear ratio numerator for position command (command unit) frequency division.
P03.12 and P03.13 are combined into a 32-bit value, where P03.12 is the low 16-bit value, and P03.13 is the high 16-
bit value. Subsequent use P03.12 to represent the 32-bit parameter.

P03.06 (number of position command pulses per motor rotation)=0 is valid.
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Name

Electronic gear ratio denominator 2

Related mode

Range

1~1073741824

Unit

Factory setting

Set the second group of electronic gear ratio denominator for position command(command unit) frequency division.
P03.14 and P03.15 are combined into a 32-bit value, where P03.14 is the low 16-bit value, and P03.15 is the high 16-

bit value. Subsequent use P03.14 to represent the 32-bit parameter.

P03.06 (number of position command pulses per motor rotation) = 0, valid

Name

In-position signal establishment time

Related mode

Range

0~65535

Unit

0.1ms

Factory setting

10

It is used to set the establishment time for the in-position signal output to change from invalid to valid state. After the

driver has passed the delay time set by P03.21, if the position command error is less than the setting value of

positioning accuracy P03.22, and the time set by P03.20 is maintained, the driver will output an in-position completion

signal.

Name

Unit of positioning completion threshold

Related mode

Range

0~1

Unit

Factory setting

The unit used to set the value of the positioning completion threshold P03.22 (the default value is different under each

drive model, the default value is 0 under EtherCAT/CANopen, and the default value is 1 under the pulse model).

0: Command unit

1: Encoder unit

Name Positioning completion threshold Related mode P
Range 1~65535 Unit Encoder unit Factory setting 10
Set the threshold of the absolute value of the position deviation when the servo driver outputs the positioning
completion signal.
Name Clear position deviation action selection Related mode P
Range 0~1 Unit _ Factory setting 0
Set the clear mode of position deviation when servo enable is OFF.
Set value Clear position deviation mode
0 Servo enable OFF, clear position deviation
1 Servo enable OFF,do not clear position deviation
Name Position deviation fault detection prohibited Related mode P
0: Enable position deviation
fault detection
Range Unit - Factory setting 0

1: Disable position deviation

fault detection
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Name

Position deviation fault detection threshold

Related mode

P

Range

1~1073741824

Unit Encoder unit

Factory setting

1310720

Set the fault threshold for excessive position deviation in position control mode. When the position deviation of the

servo motor is greater than the threshold, the servo drive will generate AL.240 (excessive position deviation). P03.25
and P03.26 are combined into a 32-bit value, where P03.25 is the low 16-bit value, and P03.26 is the high 16-bit value.

Subsequent use P03.25 to represent the 32-bit parameter.

Name Reserve Related mode -
Range - Unit - Factory setting -
Name Step operation Related mode p
R -1073741824~1073741824 | Unit | Commandunit | ractorysetting | 45009
Set the position command source as the number of position commands in step operation (P03.00=00). P03.28 and

P03.29 are combined into a 32-bit value, where P03.28 is the low 16-bit value, and P03.29 is the high 16-bit value.
Subsequent use P03.28 to represent the 32-bit parameter. Motor displacement=P03.28xelectronic gear ratio. The

positive or negative of P03.28 determines the positive or negative of the motor speed.

Name Step operation speed Related mode P
Range 0~6000 Unit rpm Factory setting 1000
Set the maximum operating speed during stepping operation.
Name Step operation acceleration time constant Related mode P
Range 1~65535 Unit ms Factory setting 200
Set the variable speed time when the motor speed is changed from Orpm to 1000rpm during step operation.
Name Step operation deceleration time constant Related mode P
REge 1~65535 Unit ms FEE Oy S 200
Set the variable speed time when the motor speed is changed from 1000rpm to Orpm during step operation.
Name Homing enable control Related mode P
Range 0~6 Unit _ Factory setting 1
Set the homing mode and trigger signal source.
Set Remark
value Speed command source
Homing mode Trigger signal
0 Close the homing Prohibit return to origin | No
1 Inqu the "homing start §|gnal through the IN Origin back to zero IN signal FunIN.22 (homing
terminal to enable the origin back to zero start)
Input the "homing start" signal through the IN . IN signal FunIN.22 (homing
2 terminal to enable the electrical back to zero Electrical retum to zero start)
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I . - The driver is powered on and
3 Start the homing immediately after power-on Origin back to zero enabled for the first time
The driver is enabled, after
4 Immediately origin back to zero Origin back to zero returning to the origin is
completed, P03.40=0
The driver is enabled, after
5 Immediately electrical return to zero Electrical return to zero | returning to the origin is
completed, P03.40=0
The driver is enabled, after
6 Take the current position as the origin Origin back to zero returning to the origin is
completed, P03.40=0
Name Homing mode selection Related mode P
Range 0~13 Unit } Factory setting 0
Set the motor rotation direction, deceleration point and origin when returning to the origin.
Speed command source
Set - :
VEIE Homing Deceleration Oriain Remark
direction point 9
0 Forward Origin switch | Origin switch | Forward/reverse: consistent with the definition of
P01.01 (rotation direction selection);
1 Reverse Origin switch | Origin switch | Origin switch: IN function FunIN.23 (origin switch
signal).
2 Forward Positive limit | Positive limit I?o§|t|ye limit switch: IN function FunIN.5 (positive
limit signal)
L .. .. | Negative limit switch: IN function FunIN.6 (negative
3 Reverse Negative limit | Negative limit limit signal)
Mechanical Mechanical
4 Forward - s oo o
limit position limit position
- - Use torque mode to return to zero
Mechanical Mechanical
5 Reverse L o S o
limit position limit position
Other Reserve Reserve Reserve Reserve
Name High speed search origin switch signal speed Related mode P
Range 0~3000 Unit rpm Factory setting 100

Set the motor speed when the origin is back to zero and search the origin signal at high speed.

Name

Low speed search origin switch signal speed

Related mode )

Range

0~1000

Unit

rom

Factory setting 50

Set the motor speed when the origin is back to zero and the signal of the deceleration point is searched at low speed.

Name Search for the acceleration and deceleration time constant Related mode P
of the zero switch signal
Range 1~65535 Unit ms Factory setting 100

Set the time for the speed to change uniformly from Orpm to 1000rpm when the origin is back to zero.

il E EE

Name Reserve Related mode -
Range - Unit - Factory setting -
Name Mechanical origin offset Related mode P
Range -1073741824~1073741824 | Unit | Command pulse | Factory setting 0
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Set the offset relationship between the mechanical origin and the mechanical zero when returning to the origin. Among
them, P03.46 is the low 16-bit value, and P03.47 is the high 16-bit value. The two are combined into a signed 32-bit

integer value. Subsequent use P03.46 to represent the 32-bit integer value.

Name Mechanical origin offset and limit processing method Related mode P
Range 0~3 Unit } Factory setting 0
Set the offset relationship between the mechanical origin and the mechanical zero when returning to the origin.
Set Mechanical origin offset Remark
value processing method Mechanical origin Limit processing method
P03.46 is the coordinate after Th_e f“a"h.'”e orgin dpes not
- . . | coincide with the machine zero . - .
the origin return, when the limit . - .~ | Give the origin return trigger
h L .| point. After the origin return is | _. . :
is met, the origin return is signal again, the servo will
0 . . . .~ | completed, the motor stops at L .
triggered again and the origin ; P perform the origin return in the
. ) the machine origin, and the . .
return is enabled to find the - o - ._ | reverse direction
S — machine origin coordinate is
origin in the reverse direction. forced to P03 46
P03.46 is the relative offset after Th.e . me_chanlcal orgin
. . . coincides with the mechanical . - .
homing. Retrigger the homing . Give the origin return trigger
e ) zero point. After the motor | _ . :
when the limit is met, and find . - signal again, the servo will
1 th . . locates the mechanical origin, - -
e homing in the reverse | .~ . . perform the origin return in the
N ; .| it will continue to move the L
direction after the homing is | . reverse direction
displacement set by P03.46
enabled.
and then stop.
The machine origin does not
P03.46 is the coordinate after | coincide with the machine zero
the origin return, and it will | point. After the origin return is | Servo automatically reverses,
2 automatically change in the | completed, the motor stops at | continue to perform home
reverse direction when it | the machine origin, and the | return
encounters a limit. machine origin coordinate is
forced to P03.46.
P03.46 is the relative offset after Th_e . me_chanlcal origin
L : - | coincides with the mechanical .
the origin return, and it will zero point. After the motor Servo automatically reverses,
3 automatically change in the point. . o continue to perform home
> - | locates the mechanical origin,
reverse direction when it | .. . return
oy it will continue to move the
encounters a limit. .
displacement se

Set the time threshold for judging that the load reaches the mechanical position in the process of touch stop back to

Zero.

Name

Touchdown return to zero time judgment threshold

Related mode p

Range

0~65535

Unit ms

Factory setting

100

Set the speed threshold for judging that the load reaches the mechanical position in the process of touch stop back to

Zero.

Name

Touchdown return to zero speed judgment threshold

Related mode P

Range

0~1000

Unit rom

Factory setting 10

Set the maximum positive and negative torque limits during touch stop back to zero.

Name

Touch stop and return to zero torque limit

Related mode )

Range 0~100

Unit %

Factory setting 50
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Name

Communication control position command type

Related mode P

Range

0~1

Unit i Factory setting 0

It is set in the position control mode (P01.00=0), and the position command source is set to the position command type

when communication control (P03.00=4).

0: Incremental position mode

1: Absolute position mode

Name

Communication control acceleration time constant

Related mode p

Range

1~65535

Factory setting

Unit ms 100

Set the time for the motor speed to uniformly accelerate from Orpm to 1000rpm in the communication control mode.

Name

Communication control deceleration time constant

Related mode )

Range

1~65535

Factory setting

Unit ms 100

Set the time for the motor speed to uniformly decelerate from 1000rpm to Orpm in the communication control mode.

Name Communication control operating speed Related mode P

Range 0~6000 Unit rpm Factory setting 500
Set the maximum operating speed of the motor in the communication control mode.

Name Communication control position command Related mode P

Range -1073741824~1073741824 | Unit | Commandunit | ractorysetting | 45400

Set the position command of the motor in the communication control mode. Among them, P03.57 is the low 16-bit

value, and P03.58 is the high 16-bit value. The two form a 32-bit signed integer value.

® Note: In communication control mode, the upper computer triggers the operation of the motor by writing

P03.58.

Group P04: Speed control parameters

Name Speed command source selection Related mode S
Range 0~10 Unit - Factory setting 0
Set the source of the speed command.
Set value Speed command source Command acquisition method
. The motor running speed is set by P04.01, and the operation is
0 Number given . ;
triggered by the servo enable signal
1 Multi-segment position The multi-segment position operation mode is set by the P10 group
command parameters, and the operation is triggered by the servo enable signal
N Communication given position, speed and other parameters as well
2 Communication control
as start and stop command
Control the JOG forward and reverse rotation of the motor through
3 10 control LU ;
the IN terminal input signal
4 Analog control Controllthe forward and reverse rotation of the motor through the
analog input voltage
5~10 Reserve Don't set
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Name Speed command digital given value Related mode S

Range -6000~6000 Unit rpm Factory setting 1000

Set the speed command source as the speed command value when digital setting (P04.00=0). The running

acceleration time constant and deceleration time constant are set by P04.04 and P04.05.

Name Analog input channel settings Related mode S

Range 0~1 | Unit | - Factory setting 0

When P04.00=4, which analog input channel needs to be used as the analog voltage source for motor speed control
0: Al1 channel
1: Al2 channel

Name Jog speed setting value Related mode S

Range 0~6000 Unit rpm Factory setting 1000

When setting the keystroke jog function of the servo driver, set the jog speed command value. To use the keystroke jog
function of the servo driver, please set the servo enable to OFF. The operation acceleration time constant and
deceleration time constant are set by P04.04 and P04.05.

Name Speed command acceleration time constant Related mode S

Range 1~65535 | Unit | ms Factory setting 200

Set the time for the speed to change uniformly from Orpm to 1000rpm when P04.01 and P04.04 are in motion.

Name Speed command deceleration time constant Related mode S
Range 1~65535 Unit ms Factory setting 200
Set the time for the speed to change uniformly from 1000rpm to Orpm when P04.01 and P04.04 are in motion.

Name Zero speed clamp speed threshold Related mode S

Range 0~3000 | Unit | rpm Factory setting 10

Set the speed threshold for the zero-speed clamp operation to take effect only when the actual motor speed is lower
than the set value.

Note: The host computer gives a zero-speed clamp signal, and when the actual motor speed is lower than the
set value, the motor is clamped at the current position.

Name Speed reaches the detection threshold Related mode -

Range 0~6000 | Unit | rpm Factory setting 1000

When the filtered absolute value of the actual speed of the servo motor exceeds the threshold set by P04.14, it is
considered that the actual speed of the servo motor has reached the desired value, and the servo driver can output a
speed arrival signal at this time. On the contrary, if the absolute value of the actual speed of the servo motor after
filtering is not greater than this value, the speed arrival signal is invalid. The judgment of the speed arrival signal is not

affected by the operating state and control mode of the driver.

Name Reserve Related mode -

Range - Unit - Factory setting -
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Name Speed mode jog forward speed Related mode S
Range 0~6000 Unit rpm Factory setting 200
Name Speed mode jog reversal speed Related mode S
Range 0~6000 Unit rpm Factory setting 200
Name Speed mode jog acceleration time constant Related mode S
Range 1~65535 Unit ms Factory setting 100
Name Speed mode jog deceleration time constant Related mode S
Range 1~65535 Unit ms Factory setting 100
Name Position mode jog forward speed Related mode P
Range 0~6000 Unit rpm Factory setting 200
Name Position mode jog reversal speed Related mode P
Range 0~6000 Unit rpm Factory setting 200
Name Position mode jog acceleration time constant Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Position mode jog deceleration time constant Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Position mode fixed length stroke Related mode P
Range 0~1073741824 Unit | Command pulse | Factory setting 10000
Name Communication control command pulse number Related mode S
Range 0~1073741824 Unit | Command pulse | Factory setting 50000
Name Communication control speed Related mode S
Range 0~6000 Unit rpm Factory setting 1000
Name Communication control acceleration time constant Related mode S
Range 1~65535 Unit ms Factory setting 200
Set the time for the speed to change uniformly from Orpm to 1000rpm in internal test.
- Name Communication control deceleration time constant Related mode S




DRV Series Servo EtherCAT User Manual V1.0

Range 1~65535 Unit ms Factory setting 200
Set the time for the speed to change uniformly from 1000rpm to Orpm in internal test.
Name Communication control operation mode Related mode S
Range 0~1 Unit - Factory setting 0
Set the operating mode of the internal test run.
Set value Operating mode
0 Motor reciprocating
1 Motor runs in one direction
Name Communication control initial operation direction Related mode S
Range 0~1 Unit - Factory setting 0
Set the initial running direction of the internal test run.
Set value Starting direction
0 Positive direction
1 Negative direction
Name Communication control operation times Related mode S
Range 0~65535 Unit - Factory setting 0

after running and counts the number of runs.

Set the running times of the communication control operation. In the reciprocating operation mode, the motor

reciprocates completely once, and the number of runs is counted once. In unidirectional running mode, the motor stops

Set value Starting direction
0 Unlimited times

1~65535 Run the set number of times
Name Open loop operation speed Related mode -
Range 0~3000 Unit rpm Factory setting 100
Name Open loop operation acceleration Related mode -
Range 1~100 Unit r/sh2 Factory setting 10
Name Open loop operation deceleration Related mode -
Range 1~100 Unit r/sh2 Factory setting 10
Name Open loop operation torque Related mode -
Range 1~100 Unit % Factory setting 50
Name Open loop operation start-stop command Related mode -
Range 0~6 Unit - Factory setting 0

Set the start-stop command for motor open-loop operation.

I I
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Set value Start-stop command
Read: The motor is in a waiting state/in
0 a running state
Write: No effect

3 Open loop forward

4 Open loop reversal

6 Deceleration stop

Other Invalid
Name Lock shaft position Related mode -
Range 0~65535 Unit - Factory setting 0
Name Lock shaft torque Related mode -
Range 0~65535 Unit % Factory setting 50
Name Lock shaft start-stop command Related mode -
Range 0~1 Unit - Factory setting 0
Name Encoder calibration speed Related mode -
Range 1~100 Unit rpm Factory setting 10
Name Encoder calibration acceleration Related mode -
Range 1~10 Unit r/s"2 Factory setting 1
Name Encoder calibration deceleration Related mode -
Range 1~10 Unit r/sh2 Factory setting 1
When setting the internal test, the motor speed is changed uniformly from 1000rpm to Orpm.

Name Encoder calibration torque Related mode -
Range 0~100 Unit % Factory setting 85
Name Encoder calibration start command Related mode -
Range 0~2 Unit % Factory setting 0
Name Encoder receiving insufficient data fault counter Related mode Display
Range - Unit - Factory setting -
Name Encoder receiving disconnection fault counter Related mode Display
Range - Unit - Factory setting -
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Name Encoder receiving CRC fault counter Related mode Display
Range - Unit - Factory setting -
Name Encoder receiving module fault counter Related mode Display
Range - Unit - Factory setting -
Name Encoder receiving continuous fault counter Related mode Display
Range - Unit - Factory setting -

Group P06: Gain parameters

Name First velocity loop gain Related mode -

Range 0~65535 Unit 0.1Hz Factory setting 4500

Set the proportional gain of the speed regulator. This parameter determines the response of the speed regulator. The
greater the value, the faster the speed response, but too large a value may cause vibration.
In position mode, if you increase the position gain, you need to increase the speed gain at the same time.

Name First velocity loop integral Related mode -

Range 1~30000 Unit 0.1ms Factory setting 3500

Set the integral time constant of the speed regulator. The smaller the set value, the stronger the integral effect, and the
faster the speed deviation when stopping is close to zero.
® Note: When P06.01 is set to 30000, there is no integral effect

Name First position loop gain Related mode -

Range 0~5000 Unit 0.1Hz Factory setting 500

Set the proportional gain of the position. This parameter determines the response performance of the position. Setting

a larger position gain can shorten the positioning time. But too large a set value may cause mechanical vibration.

Name Second velocity loop gain Related mode -
Range 0~65535 Unit 0.1Hz Factory setting 4500
Name Second velocity loop integral Related mode -
Range 1~30000 Unit 0.1ms Factory setting 3500
Name Second position loop gain Related mode -
Range 0~5000 Unit 0.1Hz Factory setting 500
Name Skd Related mode -
Range 0~65535 Unit - Factory setting 0
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Name Skr Related mode -
Range 0~65535 Unit - Factory setting 1000
Name Skm Related mode -
Range 0~65535 Unit - Factory setting 0
Name Pki Related mode -
Range 0~65535 Unit - Factory setting 0
Name Pkd Related mode -
Range 0~65535 Unit - Factory setting 0
Name Velocity feedforward low-pass filter cut-off frequency Related mode -
Range 1~10000 Unit Hz Factory setting 2000
Set the filter cut-off frequency of the speed feedforward.

Name Velocity feedforward gain Related mode -

Range 1~1000 Unit 0.1% Factory setting 0

In the position control mode, multiply the speed feedforward signal by the parameter P06.15, and the result obtained
becomes the speed feedforward as part of the speed command. Increasing this parameter can increase the response

speed of the position command and reduce the position deviation at a fixed speed.

Name Torque feedforward low-pass filter cut-off frequency Related mode -

Range 1~10000 Unit Hz Factory setting 2000

Set the filter frequency of the torque feedforward.

0

Name Torque feedforward gain Related mode -

Range 0~1000 Unit 0.1% Factory setting 0

In the non-torque control mode, multiply the torque feedforward signal by the parameter P06.17, and the result
obtained becomes the torque feedforward as part of the torque command. Increasing this parameter can improve the

response speed to changing speed commands.

Name Reserve Related mode -
Range - Unit - Factory setting -
Name Velocity low pass filter cut-off frequency 1 Related mode -
Range 1~10000 Unit Hz Factory setting 1000

Set the cutoff frequency 1 for the low-pass filter of the speed feedback value. The smaller the setting, the smaller the

speed feedback fluctuation, but the larger the feedback delay.
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Name Velocity low pass filter cut-off frequency 2 Related mode -
Range 1~10000 Unit Hz Factory setting 2000
Name Reserve Related mode -
Range - Unit - Factory setting -
Name Torque command low-pass filter cut-off frequency 1 Related mode -
Range 1~10000 Unit Hz Factory setting 1000

Set the torque command low-pass filter cut-off frequency. Filtering the torque command can make the torque command

smoother and reduce vibration. If the filter cutoff frequency setting value is too small, the responsiveness will be

reduced. Set it while confirming the responsiveness.

Name

Reserve

Related mode

Range

- Unit

Factory setting

Name

Torque feedback low-pass filter cut-off frequency 1

Related mode

Range

1~10000 Unit

Hz

Factory setting

1000

Set the torque feedback low-pass filter cut-off frequency. Through the low-pass filtering of the torque feedback, the

torque feedback can be made smoother and vibration can be reduced. If the set value of the filter cutoff frequency

constant is too small, the responsiveness will be reduced. Set it while confirming the responsiveness.

Name Reserve Related mode -
Range - Unit - Factory setting -
Name Current loop proportional gain Related mode -
Range 1~50000 Unit Hz Factory setting 1000
Name Current loop integral time constant Related mode -
Range 1~10000 Unit 0.1ms Factory setting 1500

Set the integral time constant of the torque loop. The smaller the setting value, the faster the integration speed and the

smaller the current tracking error. However, if the integration is too small, it is easy to cause oscillation or noise. When

the set value is 10000, the integrator does not work.

Name PVIA algorithm proportional gain Kp Related mode -
Range 0~50000 Unit - Factory setting 3000
Name PVIA algorithm integral gain Ki Related mode -
Range 0~10000 Unit - Factory setting 1000
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Name PVIA algorithm speed gain Kv1 Related mode -

Range 0~50000 Unit Factory setting 1000

Name PVIA algorithm speed gain Kv2 Related mode -

Range 0~50000 Unit Factory setting 100

Name PVIA algorithm acceleration gain KA Related mode -

Range 0~50000 Unit Factory setting 0

Name PVIA algorithm speed gain Kvff Related mode -

Range 0~50000 Unit Factory setting 1000

Name PVIA algorithm acceleration gain KAFF Related mode -

Range 0~50000 Unit Factory setting 0

PVIA algorithm command speed low-pass filter cut-off
Name Related mode -
frequency
Range 0~10000 Unit Factory setting 1000
PVIA algorithm command acceleration low-pass filter cut-
Name Related mode -
off frequency

Range 0~10000 Unit Factory setting 2000
PVIA algorithm feedback acceleration low-pass filter cut-off

Name Related mode -

frequency

Range 0~10000 Unit Factory setting 2000

Name PVIA algorithm enable control Related mode -
0: Use the three-loop control algorithm.

Range Unit Factory setting 0
1: Use PVIA control algorithm.

Name Reserve Related mode -

Range - Unit Factory setting -

Name Reserve Related mode -

Range - Unit Factory setting -

Name Reserve Related mode -

Range - Unit Factory setting -
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Name Reserve Related mode -
Range - Unit - Factory setting -
Name Reserve Related mode -
Range - Unit - Factory setting -
Name Reserve Related mode -
Range - Unit - Factory setting -
Name Reserve Related mode -
Range - Unit - Factory setting -
Name Reserve Related mode -
Range - Unit - Factory setting -
Name Reserve Related mode -
Range - Unit - Factory setting -

Group P08: Communication parameters

Name

RS485 address

Related mode

Range

1~247

Unit

Factory setting

Set the servo drive axis address.

cause abnormal communication or communication failure.

corresponding operations according to the broadcast data frame, but does not respond.

0: Broadcast address. The host device can write to all servo drives through the broadcast address. The drive performs

1~247: When multiple servo drives are networked, each servo drive can only have a unique address, otherwise it will

Name

RS485 Baud rate setting

Related mode

Range

0~5

Unit

Factory setting

5

communication will not be possible.

Set value

Baud rate setting

0

4800 Kbps

9600 Kbps

19200 Kbps

38400 Kbps

57600 Kbps

Al |W|IN|=>

115200 Kbps

Set the communication baud rate between the servo drive and the upper computer device. The communication baud

rate of the servo drive must be the same as the communication baud rate of the upper computer device, otherwise the
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Name

RS485 data format

Related mode

Range

0~5

Unit -

Factory setting

0

Set value

Data format

0 8-bit data, no parity, 1 stop bit

8-bit data, no parity, 2 stop bits

8-bit data, even parity, 1 stop bit

8-bit data, even parity, 2 stop bits

8-bit data, odd parity, 1 stop bit

AWM=

8-bit data, odd parity, 2 stop bits

drive must be consistent with that of the upper computer device, otherwise communication will not be possible.

Set the data format when the servo drive communicates with the upper computer device. The data format of the servo

Name

CAN Address

Related mode

Range

1~127

Unit -

Factory setting

Set the CAN communication address of the servo drive.

1~127: When multiple servo drives are networked, each servo drive can only have a unique address, otherwise it will

cause abnormal communication or communication failure.

Name

CAN Baud rate setting

Related mode

Range

0~6

Unit -

Factory setting

4

communication will not be possible.

Set value

Baud rate setting

0

20 Kbps

50 Kbps

100 Kbps

125 Kbps

250 Kbps

500 Kbps

(AW IN|~

1000 Kbps

Set the communication baud rate between the servo drive and the upper computer device. The communication baud

rate of the servo drive must be the same as the communication baud rate of the upper computer device, otherwise the

Name

CAN Time Out

Related mode

Range

0~65535

Unit ms

Factory setting

Set the CAN communication interruption detection time. The basis is that if the CANopen synchronization signal is not

received within the set time, the CAN communication disconnection fault will be reported.

0: Do not enable the disconnection detection function

Other values: delay time for disconnection detection

Name

EtherCAT address

Related mode

Range

Display

Unit -

Factory setting
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Name Alias address Related mode -
Range Display Unit - Factory setting -
Name EtherCAT Address Setting Related mode -
Range 0~65535 Unit - Factory setting 0

When the host cannot automatically assign the servo drive station address, you can manually assign a station address
to the drive in this way.

0: Do not assign the site address manually, the site address is assigned by the host or written into the EEPROM

Other values: Manually assign a station address. After the drive is powered on and initialized, the value of P08.08 will
be consistent with the set value.

Note: This operation is only a write operation to the site alias register of the ESC slave controller chip of

EtherCAT. As to whether the site address is actually enabled as the addressing address of the servo drive, the

host needs to perform corresponding operations.

Name RS232 address Related mode -
Range - Unit - Factory setting 1
Name RS232 Baud rate setting Related mode -
Range 0~5 Unit - Factory setting 5

Set the RS232 communication baud rate, please refer to parameter P08.01 (RS485 communication data format

selection) for the setting method.

Name RS232 data format Related mode -

Range 0~5 Unit - Factory setting 0

Set the RS232 communication data format. For the setting method, please refer to parameter P08.02 (RS485

communication data format selection).

Group P05: Torque control parameters

Name Torque Command Source A Related mode T
Range 0~2 Unit - Factory setting 0
Set the command source of torque command source A.
Set value Torque Command Source

0 Digital setting (P05.03)

1 Analog channel Al1

2 Analog channel Al2
Name Torque Command Source B Related mode T
Range 0~2 Unit - Factory setting 0
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Set the command source of torque command source B.
Set value Torque Command Source
0 Digital setting (P05.03)
1 Analog channel Al1
2 Analog channel Al2
Name Torque Command Source Related mode T
Range 0~3 Unit - Factory setting 0
Set the command source of torque command source B.
Set value Torque Command Source
0 Command source A
1 Command source B
2 Communication command source (P05.20)
3 Command source A or B
Name Torque Set Value From Panel Related mode T
Range -3000~3000 Unit 0.1% Factory setting 200

Set the torque command value when the torque command source is digital setting (P05.00=0). 100% corresponds to 1

times the rated torque of the motor.

Name Max Torque Limit Related mode T
Range 0~3000 Unit 0.1% Factory setting 3000
Set the maximum torque command of the servo drive. 100% corresponds to 1 times the rated torque of the motor.

Name Torque Profile Slop Related mode T

Range 1~65535 Unit 0.1%l/s Factory setting 3000

Set the increment of the torque command. The setting value 3000 means that the torque command will increase 300%

of the rated torque evenly within 1s.

Name Torque Limit Source (Reserve) Related mode T
Range 0~4 Unit - Factory setting 0
Name Torque limit source Al channel (reserved) Related mode T
Range 0~1 Unit - Factory setting 0
Name Inside Pos Torque Limit (Reserve) Related mode T
Range 0~3000 Unit 0.1% Factory setting 3000
Name Inside Neg Torque Limit (Reserve) Related mode T
Range 0~3000 Unit 0.1% Factory setting 3000
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Name Outside Pos Torque Limit (Reserve) Related mode T
Range 0~3000 Unit 0.1% Factory setting 3000
Name Outside Neg Torque Limit (Reserve) Related mode T
Range 0~3000 Unit 0.1% Factory setting 3000
Name Speed Limit Source Related mode T
Range 0~1 Unit - Factory setting 0

Set the source of speed limit in torque mode:

0: Internal setting (P05.14/P05.15)

1: External analog quantity (reserved)
Name Speed limit analog channel source (reserved) Related mode T
Range 0~1 Unit - Factory setting 0
Name Inside Pos Speed Limit Related mode T
Range 0~6000 Unit rpm Factory setting 3000

Set the forward speed limit value in torque control mode.
Name Inside Neg Speed Limit Related mode T
Range 0~6000 Unit rpm Factory setting 3000

Set the reverse speed limit value in torque control mode.
Name Torque Arrive Base value Related mode T
Range 0~65535 Unit 0.1% Factory setting 0
Name Torque Arrive Valid value Related mode T
Range 0~65535 Unit 0.1% Factory setting 100
Name Torque Arrive Invalid value Related mode T
Range 0~65535 Unit 0.1% Factory setting 50
Name Torque Arrive Output Time Related mode T
Range 0~65535 Unit ms Factory setting 50
Name Torque Cmd from Communication Related mode T
Range 0~3000 Unit 0.1% Factory setting 200
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Name Acc Time Related mode T

Range 1~65535 Unit ms Factory setting 100

It takes effect when P05.26 is set to 1, and it is another processing method for torque mode. The set value is

expressed as the time for the motor speed to uniformly accelerate from 0 rpm to 1000 rpm.

Name Dec Time Related mode T

Range 1~65535 Unit ms Factory setting 100

It takes effect when P05.26 is set to 1, and it is another processing method for torque mode. The set value is

expressed as the time for the motor speed to decelerate uniformly from 1000 rpm to O rpm.

Name Torque holding time Related mode T

Range 0~65535 Unit ms Factory setting 500

It takes effect when P05.26 is set to 1, and it is another processing method for torque mode. The set value indicates
that after the torque is reached and maintained for the set time, the state of the motor shaft will be transformed into a
position-locked shaft or a free state according to the set value of P05.24.

0: Keep running in torque mode until the upper computer gives a torque stop signal

Others: switch the operating state after the torque continues to maintain the set time

Name Operation mode after torque is reached Related mode T

Range 0~3 Unit - Factory setting 0

It takes effect when P05.26 is set to 1, and it is another processing method for torque mode. The set value indicates
that after the torque reaches and maintains the setting time of P05.23, the state of the motor shaft will be transformed
into a position-locked shaft or a free state according to the set value of P05.24.

0: Free state (0 torque output state)

Other: No other processing

Name Communication triggers torque operation Related mode T

Range 0~2 Unit - Factory setting 0

It takes effect when P05.26 is set to 1, and it is another processing method for torque mode.
0: stop
1: Forward rotation start

2: Reversal start

Name Torque mode operation mode selection Related mode T
Range 0~1 Unit - Factory setting 0
Name Torque limit detection time (Reserve) Related mode T
Range 0~65535 Unit - Factory setting 0
Name Reserve Related mode T
Range - Unit - Factory setting -
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Group P09:

Name Reserve Related mode T
Range - Unit - Factory setting -
Name Reserve Related mode T
Range - Unit - Factory setting -
Name Reserve Related mode T
Range - Unit - Factory setting -
Multi-segment position parameters
Name Multi-segment position operation mode Related mode P
Range 0~2 Unit - Factory setting 1

(P03.00=2), the multi-segment position operation mode is set.

In the position control mode, when the position command source is set to multi-segment position command

operation

Set value Operation mode Remark Operating waveform
Stop after running for 1 Velocity v
round;
the first stage
The segment number is i
. . . the second stage
automatically switched in e
increasing order; .
Shutdown at the | Wwaiting time can be set
0 end of a single between segments; waiting time time t

Multi-segment position

enable is level effective;

Vimax ~ Vamax: maximum operating speed
of the first and second segments;
S1 . S2: displacement of the first and

second segments;

Cyclic operation

Cycle operation, the
starting segment number
after the first round is 1;
The segment number is
automatically switched in
increasing order;

Waiting time can be set
between segments;
Multi-segment position

enable is level effective;

Velocity v

the first stage
Vimax - —

the second stage

VZmax

| [waiting time time t
Vimax ~ Vomax: maximum operating speed
of the first and second segments;

S1 . S2: displacement of the first and

second segments;
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If the segment number is
updated, it can run
continuously;

The segment number is

. Position
WVelocity v
enable is

effective

WVxmax

Wy max

Position enable
is reset to
effective

the y segment

determined by IN terminal

|
I
I
|
4-=
1
|
|
I
|
|
f
I

5
logic;
. ) time 1
5 IN switching The interval between | A FEEvREEm AR
operation segments is determined T E y BEBCS BB X 85:Can be
by the command delay used to set the time zone of the y
time of the host computer; segment number.
Multi-segment position Vymax ~  Vymax: maximum operating speed
enable is effective for
of the x and y segments;
edge change; .
S1 . S2: displacement of the x and y
segments;
Name End points of position Related mode P
Range 1~16 Unit - Factory setting 1

Set the total number of segments of the multi-segment position command. Different segments can set different
displacement, running speed, acceleration and deceleration.

When P09.00 = 0/1, the multi-segment segment number will automatically increase and switch, and the switching
sequence: 1, 2, 3,..., P09.01

When P09.01 = 2, 4 INs should be set as input functions FunIN.14~FunIN.17 (multi-stage running command switching
1: CMD1~multi-stage running command switching 4: CMD4), and the logic of the IN terminal is controlled by the upper
computer to achieve Segment number switching. The multi-segment segment number is a 4-digit binary number, and

the corresponding relationship between CMD1 ~ CMD4 and the segment number is shown below.

FunIN.17 FunIN.16 FunIN.15 FunIN.14 segment number
CMD4 CMD3 CMD2 CMD1
0 0 0 0 1
0 0 0 1 2
1 1 1 0 15
1 1 1 1 16

The value of CMD(n) is 1 when the IN terminal logic is valid, otherwise it is 0.

Name

Time units

Related mode

P

Range

0~1

Unit

Factory setting

0

between segments is set.

Waiting time: the time interval from the end of this command to the beginning of the next command.

Set value Time unit
0 ms
1 S

When the multi segment position function is used for operation and p09.00 = 0 / 1 is set, the unit of waiting time
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Name

Position command type selection

Related mode

0~1

Range

Unit

Factory setting

When using the multi-segment position function to run, set the type of displacement command.

Displacement command: the sum of position commands in a period of time.

The relative displacement is the increment of the target position relative to the current position of the motor; the

absolute displacement is the increment of the target position relative to the motor origin. For example: the movement

displacement of the nth segment is Pn (Pn > 0), and the movement displacement of the mth segment is Pm (Pm > 0).

Assuming Pm > Pn, the comparison is as follows:

Set value Position command type Remark
Tﬂ‘tal F 3
displacement
Pm+Pnf————————————
the mth segment
0 Relative displacement i T
command
the nth segment
Actual movement displacement  time t
of segment M: Pm
Total A
displacement
Flll-n _____________
the mth segment
] Absolute displacement A [
command
the nth segment

Actual movement displacement  time t

of segment M: Pm-Pn
Name Displacement in section 1 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000

Multi segment position first segment movement displacement (command unit). P09.12 and p09.13 are combined into a

32-bit signed value, where p09.12 is the low 16 bit value and p09.13 is the high 16 bit value. Subsequently, p09.12 is

used to represent this 32-bit parameter.

Name

Speed in section 1

Related mode

P

Range 1~6000

Unit

rom

Factory setting

200

Maximum operating speed of the first segment at multi segment position. The maximum running speed refers to the
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command (p09.12) is too small, the actual speed of the motor will be less than p09.14.

uniform running speed at which the motor is not in the acceleration and deceleration process. If the 1st position

Name Acc and Dec time in section 1 Related mode P

Range 1~65535 Unit ms Factory setting 100
In the first stage of multi-stage position, the time of the motor from Orpm uniform speed to 1000rpm.

Name Wait time in section 1 Related mode P

Range 0~65535 Unit ms(s) Factory setting 100

After the first

displacement.

stage

of the multi-stage position is completed, the waiting time before running the next stage of

Name Displacement in section 2 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 2 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 2 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 2 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 3 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 3 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 3 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 3 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 4 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
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Name Speed in section 4 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 4 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 4 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 5 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 5 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 5 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 5 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 6 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 6 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 6 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 6 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 7 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 7 Related mode P
Range 1~6000 Unit rpm Factory setting 200
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Name Acc and Dec time in section 7 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 7 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 8 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 8 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 8 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 8 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 9 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 9 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 9 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 9 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 10 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 10 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 10 Related mode P
Range 1~65535 Unit ms Factory setting 100
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Name Wait time in section 10 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 11 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 11 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 11 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 11 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 12 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 12 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 12 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 12 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 13 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 13 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 13 Related mode P
Range 1~65535 Unit ms Factory setting 100
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Name Wait time in section 13 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 14 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 14 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 14 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 14 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 15 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 15 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 15 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 15 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
Name Displacement in section 16 Related mode P
Range -1073741824~1073741824 Unit Command unit Factory setting 10000
Name Speed in section 16 Related mode P
Range 1~6000 Unit rpm Factory setting 200
Name Acc and Dec time in section 16 Related mode P
Range 1~65535 Unit ms Factory setting 100
Name Wait time in section 16 Related mode P
Range 0~65535 Unit ms(s) Factory setting 100
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Group P10: Multi-segment speed parameters

Name

Multi-segment speed command running mode

Related mode

S

Range

0~2 Unit -

Factory setting

1

In speed control mode, when the speed command source is a multi-segment speed command (P04.00=1), set the

multi-segment speed command operation mode:

Set value Operation mode Remark Operating waveform
Velocity vé
the 1st
segment
Vimax | - i the 2nd
| : segment
v2max [ f -—-+ |
EoEE P
Stop after running for 1 : ol ! :
Shutdown at the | round; i i i i i
0 end of a single | The segment number is e W s time t
operation automatically switched in Vimax, V2max: the first and second
increasing order. .
command speeds;
t1: the actual acceleration and deceleration
time of the first segment;
t3, t5: the second segment of acceleration
and deceleration time.
Velocity 4
the 1st the 1st
Cycle operation, the Sf‘gmem vy
starting segment number : i
of each round is 1; i i : }
the segment number is i i i i
1 Cyclic operation automatically switched in BB | 1
. ) 4 8 3! @ | 7 timet
increasing order;
If the servo enable is valid, | vimax . V2max : the first and second
the cycle running state will | go0ment maximum operating speeds.
always be maintained.
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Velocity v

Vxmax |
. . A

If the servo is enabled, it o
WVymax

can run continuously;

The segment number is

determined by the IN

-

terminal logic; time t
The running time of each X, y: segment number, please refer to
Switch through the . . ]
speed command is only P10.01 for the logical relationship between
2 external IN port .
determined by the segment number and IN terminal;

switching interval time of Vx, Vy: the speed command of the xth
the segment number; section and the yth section;

FunIN.19 (speed The segment number determined by IN will
command direction setting) | not change, and the speed command of this
can be used to switch the segment will continue to run without being

speed command direction. | affected by the command running time.

During the operation of each speed command, the servo enable must be ensured, otherwise, the servo driver will stop.

Name End poiont of speed command Related mode S

Range 1~16 Unit - Factory setting 16

Set the total number of segments of the speed command. Different segments can set different speeds and running
times, and there are 7 groups of acceleration and deceleration times for selection.

When P10.00#2, the multi-segment segment numbers are automatically switched in increasing order, the switching
sequence: 1, 2, ..., P10.01.

When P10.00=2, 4 INs should be set as IN functions 14~17 (FunIN.14~FunIN.17), and the upper computer controls
the IN logic to realize the segment number switching. The multi-segment segment number is a 4-digit binary number.

The corresponding relationship between FunIN.14~FunIN.17 and the segment number is shown in the following table.

FunIN.17 FunIN.16 FunIN.15 FunIN.14 Segment number
0 0 0 0 1
0 0 0 1 2
0 0 1 0 3
1 1 1 1 16

When the IN terminal logic is valid, the value of FunIN.n is 1, otherwise it is 0.

Name Running time unit Related mode S

Range 0~65535 Unit - Factory setting 0

Set multi-segment speed running time unit.

Set value Time unit
0 sec(second)
1 min(minute)
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Name

Acceleration time 1

Related mode

Range

1~65535 Unit

ms

Factory setting

200

Acceleration time constant: the time for the servo motor to uniformly accelerate from Orpm to 1000rpm.

Deceleration time constant: the time for the servo motor to decelerate uniformly from 1000rpm to Orpm.

For each multi-stage speed command, there are 7 groups of acceleration and deceleration time constants for selection.

Name Deceleration time 1 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Acceleration time 2 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Deceleration time 2 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Acceleration time 3 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Deceleration time 3 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Acceleration time 4 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Deceleration time 4 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Acceleration time 5 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Deceleration time 5 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Acceleration time 6 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Deceleration time 6 Related mode S
Range 1~65535 Unit ms Factory setting 200
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Name Acceleration time 7 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Deceleration time 7 Related mode S
Range 1~65535 Unit ms Factory setting 200
Name Section 1 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 100
Name Section 1 speed command running time Related mode S
Range 0~65535 Unit 0.1sec/0.1min Factory setting 10

Set the running time of the first segment speed command.
Running time: the shifting time of the previous speed command switching to this speed command + this constant speed
running time.

If the running time is set to 0, the servo driver will automatically skip this speed command.

When P10.02=2, as long as the segment number determined by the external IN terminal does not change, the speed

command of this segment will continue to run without being affected by the command running time.

Name Section 1 Acc/Dec time selection Related mode S

Range 1~7 Unit - Factory setting 1

Select the acceleration and deceleration time constant of the first segment speed command.

Set value Acceleration and deceleration time constant Remark

. . . Acceleration time: P10.03

1 Acceleration and deceleration time constant 1 Deceleration time: P10.04
. . . Acceleration time: P10.05

2 Acceleration and deceleration time constant 2 Deceleration time- P10.06
. . . Acceleration time: P10.07

3 Acceleration and deceleration time constant 3 Deceleration time: P10.08
4 Acceleration and deceleration time constant 4 Accelerat[on tl_me:. P10.09
Deceleration time: P10.10

5 Acceleration and deceleration time constant 5 Accelerat[on tl.me:. P10.11
Deceleration time: P10.12

6 Acceleration and deceleration time constant 6 Accelerat[on tl_me:. P10.13
Deceleration time: P10.14

7 Acceleration and deceleration time constant 7 Accelerat[on tl_me:. P10.15
Deceleration time: P10.16

V1max, V2max: the first and second segment command speeds;

t1: the actual acceleration and deceleration time of the first segment;

t3. t5: the actual acceleration and deceleration time of the second segment;

A certain period of running time: the shifting time of the previous speed command switching to this speed command +
the constant speed running time of this section (for example: the running time of the first segment in the figure is t1+t2,

and the running time of the second segment is t3+t4. And so on);
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next section;

1

1= 7000 *
:| 2— 1l
8 1000
Velocity v

When a certain period of running time is set to 0, the driver will skip this section of speed command and execute the

! 2 gl w 5 ! time t
Name Section 2 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 200
Name Section 2 speed command running time Related mode S
' 0.1sec '
Range 0~65535 Unit 0.1min Factory setting 20
Name Section 2 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 3 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 300
Name Section 3 speed command running time Related mode S
_ 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 30
Name Section 3 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 4 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 400
Name Section 4 speed command running time Related mode S
_ 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 40
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Name Section 4 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 5 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 500
Name Section 5 speed command running time Related mode S

_ 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 50
Name Section 5 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 6 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 600
Name Section 6 speed command running time Related mode S

' 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 60
Name Section 6 Acc/Dec time selection Related mode S
Range 1~7 | Unit | - Factory setting 1
Name Section 7 speed command Related mode S
Range -6000~6000 | Unit | rpm Factory setting 700
Name Section 7 speed command running time Related mode S

' 0.1sec '
Range 0~65535 Unit 0.1min Factory setting 70
Name Section 7 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 8 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 800
Name Section 8 speed command running time Related mode S

' 0.1sec '
Range 0~65535 Unit 0.1min Factory setting 80
Name Section 8 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
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Name Section 9 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 900
Name Section 9 speed command running time Related mode S

' 0.1sec '
Range 0~65535 Unit 0.1min Factory setting 90
Name Section 9 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 10 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 1000
Name Section 10 speed command running time Related mode S

' 0.1sec '
Range 0~65535 Unit 0.1min Factory setting 100
Name Section 10 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 11 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 1100
Name Section 11 speed command running time Related mode S

' 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 110
Name Section 11 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 12 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 1200
Name Section 12 speed command running time Related mode S

' 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 120
Name Section 12 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
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Name Section 13 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 1300
Name Section 13 speed command running time Related mode S

' 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 130
Name Section 13 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 14 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 1400
Name Section 14 speed command running time Related mode S

' 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 140
Name Section 14 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 15 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 1500
Name Section 15 speed command running time Related mode S

' 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 150
Name Section 15 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
Name Section 16 speed command Related mode S
Range -6000~6000 Unit rpm Factory setting 1600
Name Section 16 speed command running time Related mode S

' 0.1sec _
Range 0~65535 Unit 0.1min Factory setting 160
Name Section 16 Acc/Dec time selection Related mode S
Range 1~7 Unit - Factory setting 1
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Group P11: Auxiliary display

The following parameters are used to display the CiA402-related objects in CANopen and EtherCAT bus mode, which

is convenient for viewing object values and troubleshooting.

Name 0x603F(Error code) Related mode
Range - Unit - Factory setting
Name 0x6040(Control word) Related mode
Range - Unit - Factory setting
Name 0x6041(Status word) Related mode
Range - Unit - Factory setting
Name 0x605A(Quick stop mode selection) Related mode
Range - Unit - Factory setting
Name 0x605B(Shutdown mode selection) Related mode
Range - Unit - Factory setting
Name 0x605C(Prohibition of operation mode selection) Related mode
Range - Unit - Factory setting
Name 0x605E(Failure shutdown mode selection) Related mode
Range - Unit - Factory setting
Name 0x6060(Mode selection) Related mode
Range - Unit - Factory setting
Name 0x6061(Operation mode display) Related mode
Range - Unit - Factory setting
Name 0x6062(Position command) Related mode
Range - Unit Command unit Factory setting
Name 0x6063(Position feedback) Related mode
Range - Unit Encoder unit Factory setting
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Name 0x6064(Position feedback) Related mode
Range - Unit Command unit Factory setting
Name 0x6065(Excessive position deviation threshold) Related mode
Range - Unit Command unit Factory setting
Name 0x6066(Position deviation time window) Related mode
Range - Unit ms Factory setting
Name 0x6067(Position reaching threshold) Related mode
Range - Unit - Factory setting
Name 0x6068(Position arrival time window) Related mode
Range - Unit ms Factory setting
Name 0x606C(Speed feedback) Related mode
Range - Unit | Command unit/s | Factory setting
Name 0x606D(Speed reaching threshold) Related mode
Range - Unit rpm Factory setting
Name 0xB606E(Speed arrival time window) Related mode
Range - Unit ms Factory setting
Name 0x6071(Target torque) Related mode
Range - Unit 0.1% Factory setting
Name 0x6072(Maximum torque) Related mode
Range - Unit 0.1% Factory setting
Name 0x6073(Maximum current) Related mode
Range - Unit 0.1% Factory setting
Name 0x6074((Internal target torque) Related mode
Range - Unit 0.1% Factory setting
Name 0x6077(Torque feedback) Related mode
Range - Unit 0.1% Factory setting
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Name 0x607A(Target position) Related mode
Range - Unit Command unit Factory setting
Name 0x607C(Origin offset) Related mode
Range - Unit Command unit Factory setting
Name 0x607D_1(Minimum software absolute position limit) Related mode
Range - Unit Command unit Factory setting
Name 0x607D_2(Maximum software absolute position limit) Related mode
Range - Unit Command unit Factory setting
Name 0x607E(Command polarity) Related mode
Range - Unit - Factory setting
Name 0x607F(Maximum contour speed) Related mode
Range - Unit | Command unit/s | Factory setting
Name 0x6081(Contour speed) Related mode
Range - Unit | Command unit/s | Factory setting
Name 0x6083(Contour acceleration) Related mode
Command
Range - Unit Factory setting
unit/s?
Name 0x6084(Contour deceleration) Related mode
Command
Range - Unit Factory setting
unit/s?
Name 0x6085(Rapid stop deceleration) Related mode
Command
Range - Unit Factory setting
unit/s?
Name 0x6087(Torque ramp) Related mode
Range - Unit 0.1%l/s Factory setting
Name 0x6091_1(Gear ratio numerator/motor resolution) Related mode
Range - Unit - Factory setting
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Name 0x6091_2(Gear ratio denominator/shaft resolution) Related mode
Range - Unit - Factory setting
Name 0x6098(Homing method) Related mode
Range - Unit - Factory setting
Name 0x6099_1 (Search homing signal speed) Related mode
Range - Unit | Command unit/s | Factory setting
Name 0x6099_2((Search homing signal speed) Related mode
Range - Unit | Command unit/s | Factory setting
Name 0x609A(Homing acceleration) Related mode
Command
Range - Unit Factory setting
unit/s?
Name 0x60B0 (Position offset) Related mode
Range - Unit Command unit Factory setting
Name 0x60B1(Speed offset) Related mode
Range - Unit | Command unit/s | Factory setting
Name 0x60B2(Torque offset) Related mode
Range - Unit 0.1% Factory setting
Name 0x60B8 (Probe function) Related mode
Range - Unit - Factory setting
Name 0x60B9(Probe status) Related mode
Range - Unit - Factory setting
Name 0x60BA(Probe 1 rising edge position feedback) Related mode
Range - Unit Command unit Factory setting
Name 0x60BB (Probe 1 falling edge position feedback) Related mode
Range - Unit Command unit Factory setting
Name 0x60BC(Probe 2 rising edge position feedback) Related mode
Range - Unit Command unit Factory setting
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Name 0x60BD(Probe 2 falling edge position feedback) Related mode
Range - Unit Command unit Factory setting
Name 0x60D5(Probe 1 rising edge counter) Related mode
Range - Unit - Factory setting
Name 0x60D6(Probe 1 falling edge counter) Related mode
Range - Unit - Factory setting
Name 0x60D7(Probe 2 rising edge counter) Related mode
Range - Unit - Factory setting
Name 0x60D8(Probe 2 falling edge counter) Related mode
Range - Unit - Factory setting
Name 0x60E0 (Maximum forward torque limit) Related mode
Range - Unit 0.1% Factory setting
Name 0x60E1(Maximum negative torque limit) Related mode
Range - Unit 0.1% Factory setting
Name 0x60F4(Position deviation) Related mode
Range - Unit Command unit Factory setting
Name 0x60FC(Position command) Related mode
Range - Unit Command unit Factory setting
Name 0x60FD (Digital input) Related mode
Range - Unit - Factory setting
Name 0x60FE_1(Physical output enable) Related mode
Range - Unit - Factory setting
Name 0x60FE_2(Physical output status) Related mode
Range - Unit - Factory setting
Name 0x60FF(Target speed) Related mode
Range - Unit | Command unit/s Factory setting
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Name 0x6502(Supported servo operation mode) Related mode -

Range - Unit - Factory setting -

Group P12: Auxiliary function

Name Save parameters to the EEPROM of the drive Related mode -
Range 0~1 Unit - Factory setting 0
Name Read parameters from the EEPROM of the drive Related mode -
Range 0~1 Unit - Factory setting 0
Name Restore factory default parameter values Related mode -
Range 0~1 Unit - Factory setting 0
Name Reset driver failure Related mode -
Range 0~1 Unit - Factory setting 0
Name Reserved Related mode -
Range - Unit - Factory setting -
Name Reset the encoder multi-turn value Related mode -
Range 0~1 Unit - Factory setting 0
Name Reset the encoder multi-turn value and fault Related mode -
Range 0~1 Unit - Factory setting 0
Name Reset drive Related mode -
Range - Unit - Factory setting -
Name Reset fault record Related mode -
Range 0~1 Unit - Factory setting 0
Name Communication control operation position command type Related mode PS
Range 0~1 Unit - Factory setting 0

In the position control mode (P01.00=0), when the position command source is set to communication control
(P03.00=3), set the type of position command.

0: Incremental position mode

1: Absolute position mode
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Name Communication control operation start/stop command Related mode PS
Range 0~6 Unit 0.1ms Factory setting 6
In the position control mode (P01.00=0), when the position command source is set to communication control (P03.00=3), it is
used for communication to write the motor start/stop command.
P12.10 write value Description
0 Write: Trigger the motor to stop. After the motor responds to the start-stop command, set
P12.10 to 6;
] Write: Trigger the motor to run forward and stop after the run command set by P04.60.
After the motor responds to the start-stop command, set P12.10 to 6;
) Write: Trigger the motor to run reversely and stop after the running command set by
P04.60. After the motor responds to the start-stop command, set P12.10 to 6;
3 Write: Trigger the motor to jog forward. After the motor responds to the start-stop
command, set P12.10 to 6;
4 Write: Trigger the motor to jog reverse. After the motor responds to the start-stop
command, set P12.10 to 6;
5 Write: Trigger the emergency stop of the motor. After the motor responds to the start-
stop command, set P12.10 to 6;
5 Write: Meaningless; Read:Indicating that the motor is running or waiting to be triggered
to run;
Name Reserved Related mode -
Range - Unit - Factory setting -
Name Communication control demonstration operation delay time Related mode PS
Range 0~65535 Unit ms Factory setting 100
Communication control demonstration operation start/stop
Name Related mode PS
command
Range 0~2 Unit - Factory setting 0

In the position control mode (P01.00=0), when the position command source is set to communication control
(P03.00=3), it is used to write the start/stop command of the motor demonstration operation by communication. In the
demo running mode, the motor will start in reciprocating or single direction (P04.65=0/1) according to the running
command, speed, acceleration and subtraction time constant set by P04.60~P04.64, and start in positive or negative
direction (P04 .66=0/1), run the number of times set by P04.67. After completing the set running command each time,

after delaying the delay time set by P12.12, restart again and run in this cycle.

P12.13 write value Description
0 Write: Trigger the motor to stop the operation of the internal test
demonstration.
1 Write: Trigger the motor to start the demonstration operation. After the
drive responds to the command, P12.13 is set to 2.
5 Writing: Meaningless; reading: Indicating that the motor is working in

the demo mode
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Name Clear position error Related mode P
Range 0~1 Unit - Factory setting 0
Name Reserved Related mode -
Range - Unit - Factory setting -
Name Data sampling channel 1 Related mode -
Range 0~65535 Unit - Factory setting 0
Name Data sampling channel 2 Related mode -
Range 0~655 Unit - Factory setting 0
Name Data sampling interval Related mode -
Range 0~65535 Unit 0.1ms Factory setting 0
Name Data sampling start flag Related mode -
Range 0~1 | Unit | - Factory setting 0
Name Save motor related parameters to encoder EEPROM Related mode -
Range 0~2 | Unit | - Factory setting 0

Non-manufacturer after-sales personnel or special designation by the manufacturer,

parameter, otherwise it may cause abnormal operation of the motor.

please do not

operate this

Name Test energy consumption braking action and feedback Related mode -
Range 0~2 Unit - Factory setting 0

0: No effect/wait to start test/test end

1: Start dynamic braking/feedback action test

2: Abnormality in the energy consumption braking feedback test

Group P13: Monitoring parameter groups

Name Running status Related mode -
Range - | Unit | - Factory setting Display

Display the operation status of the servo driver.

0: The servo driver is not enabled;

1: Servo driver is enabled.
Name Motor speed Related mode -
Range - Unit rpm Factory setting Display

Display the actual speed of the servo motor, after rounding the display, the accuracy is 1rpm.
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Display the current torque command value of the servo driver, 100% corresponding to 1 times the motor rated torque.

Name Running current Related mode -

Range - Unit % Factory setting Display

Display the actual operating current of the servo motor, 100% corresponds to the rated current of the servo motor.

Name Speed command Related mode -

Range - Unit rpm Factory setting Display
Display the current speed command value of the servo drive, after rounding the display, the accuracy is 1rpm.

Name Mortor torque Related mode -

Range - Unit % Factory setting Display
Display actual servo motor torque, 100% corresponding to 1 times motor rated torque.

Name Torque command Related mode -

Range - Unit % Factory setting Display

Name

Position command counter

Related mode

Range

Unit

Command unit

Factory setting

Display

In position control mode, during servo operation, the number of position commands that have not been divided and
multiplied by the electronic gear ratio are counted and displayed. P13.07 and P13.08 are combined into a 32-bit value,
where P13.07 is the low 16-bit value, and P13.08 is the high 16-bit value. Subsequent use P13.07 to represent the 32-

bit parameter.

Name Position command counter * Related mode -

Range - | Unit | Encoder unit Factory setting Display

In position control mode, during servo operation, the number of position commands that have not been divided and
multiplied by the electronic gear ratio are counted and displayed. P13.09 and P13.10 are combined into a 32-bit value,
where P13.09 is the low 16-bit value, and P13.10 is the high 16-bit value. Subsequent use P13.09 to represent the 32-

bit parameter.

Name Position feedback counter Related mode -

Range - Unit Encoder unit Factory setting Display

Used to count the number of encoder feedback pulses since the last reset. P13.11 and P13.12 are combined into a 32-
bit value, where P13.11 is the low 16-bit value, and P13.12 is the high 16-bit value. Subsequent use P13.11 to

represent the 32-bit parameter.

Name Position deviation counter Related mode -

Range - Unit Command unit Factory setting Display

In position control mode, statistics and display the position command deviation value. P13.13 and P13.14 are
combined into a 32-bit value, where P13.13 is the low 16-bit value, and P13.14 is the high 16-bit value. Subsequent

use P13.13 to represent the 32-bit parameter.
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Name Position deviation counter * Related mode -

Range - Unit Encoder unit Factory setting Display

In the position control mode, statistics and display the position deviation value after the electronic gear ratio is divided
and multiplied. P13.15 and P13.16 are combined into a 32-bit value, where P13.15 is the low 16-bit value, and P13.16
is the high 16-bit value. Subsequent use P13.15 to represent the 32-bit parameter.

Name Position command speed Related mode -

Range - Unit rpm Factory setting Display

Display the speed value corresponding to the position command of a single position control cycle of the driver.

Name Position command frequency Related mode -

Range - Unit KHz Factory setting Display

Display the pulse frequency corresponding to the position command of a single position control cycle of the driver.

Name Input signal monitoring Related mode -

Range - Unit - Factory setting Display

Display the current level status of the IN hardware terminal of the driver. BIT corresponding to "1" means the driver INx
terminal optocoupler is turned on, BIT corresponding to "0" means that the driver INx terminal optocoupler is not turned
on.

BIT Description

IN1 input status

IN2 input status

IN3 input status

IN4 input status

IN5 input status

albh|lwOW|IN|[~]|O

ING input status

9~15 Reserved

Name Output signal monitoring Related mode -

Range - Unit - Factory setting Display

Display the current status of the OUT hardware terminal of the drive. BIT corresponding to "1" means that the OUTx
terminal of the driver has a signal output (only means that the current OUTx terminal of the driver has a driving signal,
does not mean that the current driver's output port is normally output), and BIT corresponding to "0" means that there is

no output signal from the OUTx terminal of the driver.

BIT Description
0 OUT1 output status
1 OUT1 output status
2 OUT1 output status
3 OUT1 output status
4~15 Reserved
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Name Current mechanical Angle of motor Related mode

Range - Unit Encoder unit Factory setting

Display

Display the current mechanical angle of the motor (encoder unit), O corresponds to the mechanical angle 0. P13.21 and
P13.22 are combined into a 32-bit value, where P13.21 is the low 16-bit value, and P13.22 is the high 16-bit value.

Subsequent use P13.21 to represent the 32-bit parameter. Actual mechanical angle = (P13.21 + encoder pulse
number) x 360°.

Name Current electrical Angle of motor Related mode -

Range - Unit Degree Factory setting Display
Display the current electrical angle of the motor, P13.23 = (P13.21 + encoder pulse number) x 360°.

Name Current voltage of the driver Related mode -

Range - Unit 0.1V Factory setting Display

Name Encoder status register Related mode -

Range - Unit - Factory setting Display

The detailed description is as follows:

BIT Description
0 Absolute encoder fault
1 Absolute encoder command check bit fault
2 Absolute encoder delimiter fault
3 Absolute encoder overspeed fault
4 Absolute encoder status fault
5 Absolute encoder count fault
6 Absolute encoder count overflow fault
7 Absolute encoder overheating fault
8 Absolute encoder multi-turn data fault
9 Absolute encoder battery fault 1
10 Absolute encoder battery fault 2
11 Absolute encoder data receiving timeout fault 1
12 Absolute encoder data receiving timeout fault 2
13 Absolute encoder receiving command fault
14 Absolute encoder verification fault
15 Absolute encoder check command error, if this error occurs, please
contact the manufacturer
16 Absolute encoder receiving status flag fault
17 Absolute encoder receiving fault
18 Incremental encoder hall signal fault
19 Incremental encoder disconnection fault

Display the status information of the encoder. P13.25 and P13.26 are combined into a 32-bit value, where P13.25 is
the low 16-bit value, and P13.26 is the high 16-bit value. Subsequent use P13.25 to represent the 32-bit parameter.

The 32-bit data corresponds to 1 to indicate that the event has occurred, and 0 to indicate that there is no such event.
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20 Incremental encoder Z phase signal latch flag
21 Incremental encoder Z phase signal last cycle latch flag
22 Encoder type/resolution setting error flag
23 Encoder calibration fault flag
24 Bus type incremental encoder index signal flag
25 Index position latch flag of bus type incremental encoder
26 UVW signal error flag of bus type incremental encoder
27:28 Bus type incremental encoder index status
29~31 Reserved

Name External pulse counter Related mode -

Range - Unit Command unit Factory setting Display

Displays the number of external input pulses received by the driver since the last reset. P13.27 and p13.28 are
combined into a 32-bit value, where p13.27 is the low 16 bit value and p13.28 is the high 16 bit value. Subsequently,

p13.27 is used to represent the 32-bit parameter.

Name Frequency division output pulse counting Related mode -

Range - Unit | Command pulse Factory setting Display

DRV series servo drivers are not available.

Name Current position of the motor Related mode -

Range - Unit Command unit Factory setting Display

Display the actual position of the motor shaft, the unit is command pulse. P13.30 and P13.31 are combined into a 32-
bit signed value, where P13.30 is the low 16-bit value, and P13.31 is the high 16-bit value. Subsequent use P13.30 to

represent the 32-bit parameter.

Name Target position(0x607A) Related mode -

Range - Unit Command unit Factory setting Display

In CANopen and EtherCAT models, it is used to display the current target position 0x607A. P13.32 and P13.33 are
combined into a 32-bit signed value, where P13.32 is the low 16-bit value, and P13.33 is the high 16-bit value.

Subsequent use P13.32 to represent the 32-bit parameter.

Name Error code Related mode -

Range - Unit - Factory setting Display

For the specific content of the fault code, please refer to the "Troubleshooting" chapter.

Name Motor encoder single-turn value Related mode -

Range - Unit Encoder unit Factory setting Display

Display the current single-turn value of the motor encoder, ranging from 0 to encoder resolution. P13.40 and P13.41
are combined into a 32-bit unsigned value, where P13.40 is the low 16-bit value and P13.41 is the high 16-bit value.

Subsequent use P13.40 to represent the 32-bit parameter.
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Name Motor encoder multi-turn value Related mode -

Range - Unit Turn Factory setting Display

Display the current multi-turn value of the motor encoder. P13.42 and P13.43 are combined into a 32-bit signed value,
where P13.42 is the low 16-bit value and P13.43 is the high 16-bit value. Subsequent use P13.42 to represent the 32-

bit parameter.
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