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8.2.137.0x6502:00h Y Frfililic 474538 (Supported drivemodes) . . . . .. ... ... .. ... ... ... 173
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Chapter 1 Introduction

AT R T eRob K4 - ) CANopen DS 301 5 DSP 402 1l ‘& 424t 7 % eRob Je R4l (R AL T CIA
CANopen WM SEBLEE 7. KZEL eRob KT HZH T RE AR 2 R4 CiA DS 301 V4.2, DSP402 (L) NFriER]. 4
FHMIFEA R T IA MK CA 58, BN KD SEI AR RBEAT 73, (I RIS FAERZ A SR

This manual explains how to implement CANopen DS 301 and DSP 402 communication with eRob. It provides a description
of eRob and the means of implementing communication based on the CiA CANopen protocols. Most eRob functionality is
standard, according to CiA documents DS 301 version 4.2, DSP 402 (proprictary) .The manual does not contain all relevant

CiA information, indicating that many objects are implemented, but are not documented here in.

1.1 AR

Relevant Documentation

=t 20

eRob
NEAXTIESA

eRob Rotary Actuator User
Manual

L 3
o WMER Larcrr

eRob Modbus-RTU Communication User
Manual

RIS
abot Fast

Build R

B 1-1 eRob <2 SRS 4R
Figure 1-1 The eRob documentation set
AT eRob KT — 870, B 7 ASCRESE, eRob KT SR AR IE AL

1. {eRob HL&s NS T 1)
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This manual is part of the eRob documentation set,in addition to this document, the eRob documentation set includes:

1. <eRob Rotary Actuator User Manual>;

2. <eRob Modbus-RTU Communication User Manual>.

1.2 3530

Documentation
Document Name Author Source
CAN Implementation Guidelines Gruhler G. and Drier B. STA Reutlingen
CiA DS 302 V3.0: CANopen Framework for Programmable CiA
Devices
CiA DSP 402 V 2.0: CANopen Device Profile CiA
CiA DS 202-2 V1.1: CAN Application Layer (CAL ) - CMS CiA
Protocol Specification
CiA301 V4.2.0: CANopen Application Layer and CiA
Communication Profile
CiA 402 Part 1: Device Profile for Drives and Motion Control, CiA
General Definitions
CiA 402 Part 2: Device Profile for Drives and Motion Control, CiA
Operation Modes and Application Data
CiA 402 Part 3: Device Profile for Drives and Motion Control, CiA
PDO Mapping
IEC 61800-7-1: Adjustable Speed Power Drive Systems ETG
IEC 61800-7: ETG Implementation Guideline for the CiA402 ETG
Drive Profile

1.3 KIEMES

Terms and Abbreviations

AFMHE T LR ARENZES o

The following terms and abbreviations are used in this manual.
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®1-1 TMH4is

Table 1-1 The document abbreviations

Abbreviations Description

CAN Controller Area Network.

CiA CAN in Automation.

CMS CAN message specification .

IEC International Electro technical Commission.

ETG EtherCAT Techology Group.

NMT Network Management; one of the service elements of the CAN Application Layer in the CAN Reference

Model. It performs initialisation, configuration and error handling on a CAN network.

COB-ID A binary bit-field that includes the ID of the server with which the master talks, and the type of COB.

SDO Service Data Object.

PDO Process Data Object.

Receive In this manual, “received” data is sent from the control equipment to the servo drive.

Transmit In this manual, “transmitted” data is sent from the servo drive to the other equipment.

RxPDO Receive Process Data Object.

TxPDO Transmit Process Data Object.

plus Defines the resolution of the digital incremental encoder. The value is given in [pulses/revolution].

EDS Electronic data sheet; a standard form of all CAN objects supported by a device. The EDS is used by
external CAN configurators.

CSP Cyclic Synchronous Position mode.

PP Profile Position mode.

CSV Cyclic Synchronous Velocity mode.

PV Profile Velocity mode.

CST Cyclic Synchronous Torque mode.

PT Profile Torque mode.

HM Homing mode.

P Interpolated Position mode.

Object A CAN message with a meaningful functionality and/or data. Objects are referenced according to

addresses in the object dictionary.

LSB Least Significant Bit (or Byte).
MSB Most Significant Bit (or Byte).
ESI EtherCAT Slave Information.
DC Distributed Clocks mode.

ESC EtherCAT Slave Controller.
SM SYNC manager.

eRob eRob Rotary Actuator.
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Chapter 2 System Overview

2.1 IREHRM

Device Architecture

eRob KT (F 12 1 A& LR ARtk

The eRob communication interface conforms to the following standards:
CiA 301 V4.2: CANopen N JZ Flii (5 Fe & Prisl .

CiA 301 V4.2: CANopen Application Layer and Communication Profile.
CiA 402 V4.0: fil fi 9 5] 55 i@ gz 1 P il

CiA 402 V4.0: CANopen device profile for drives and motion control.
ETG.1000 V1.0.4: EtherCAT Bl 3T,

ETG.1000 V1.0.4: EtherCAT Specification.

ETG.1020 V1.2.0: EtherCAT Wl h7e BiH .

ETG.1020 V1.2.0: EtherCAT Protocol Enhancements Specification.
ETG.2000 V1.0.9: LUK MIA{EE (ESD #iE.

ETG.2000 V1.0.9: EtherCAT Slave Information(ESI) Specification.

CANopen or EtherCAT

Standard Objects
(0x1000)

Application on Layer and Communication Profile CiA 301

IEC61800-7

Servo Drive Profile Device Control: Starting and

Stopping of the drive and
anufacturer Specific] several mode-specific
Objects(0x2000) | commands are executed by
the state machine.

Drive Control State Machine

Modes of Operation

Profile Profle  Profile  {perpolated
Homing Position Velocity  Torque .
Mode Mode Mode it

Standard Objects )
(0x6000) Modes of operation:

The operation mode defines

Cycle Cycle Cycle " N
SynChronous SynChronous SynChronous the behavior of the drive.
Position Mode Velocity Mode Torque Mode

Feedback

2-1 W& 4K
Figure 2-1 Device architecture
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=% CANopen EfZHIX

Chapter 3 CANopen Communication Protocol

3.1 AR E

Basic Configuration

3.1.1. TFFRTHhAE

Support functions
eRob K5I S FF) CANopen D)

+ CANopen @ifl#;i: NMT. SYNC. SDO. PDO. EMCY;
SDO f4: AEJE MATEHRAc He, RS 2 HORE AR OGHC &
PDO (¥R %A RIS R flok . Sl 825 K% (A 1)
o AP (Node Guarding);

o DEMRY (Heartbeat).
The CANopen functions supported by the eRob:

* CANopen communication objects: NMT, SYNC, SDO, PDO, EMCY;

» SDO transmission: acyclic data exchange for reading and writing parameters and communication related settings;
* PDO transmission/reception: time-trigger, event-trigger, synchronous-transmission (cycle);

» Node Guarding;

» Heartbeat.

3.1.2. BiEERE
Communication connection
5% (eRob HlLag NKLTTBIALH P F M) 265 6.2 47 CAN B(FERIZE 7.2 #45 CAN/CANopen JB{5 26

Defined according to < eRob Rotary Actuator User Manual> section 6.2 CAN communication interface. And section 7.2

CAN/CANopen communication wiring diagram.

3.2NMT R7SH]

NMT State Machine

NMT RS 3-1 Fron . ik K343 £ 7€ B4R 1L (Initialization) Ji=, RIZEAT#AE (Pre-Operational) JR7&. NMT
RENL P E WS TIRER & B T LAME A, W1 PDO {5 {UAE Operational IRZ T H .

The NMT state machine is shown as follows figure 3-1. After the servo drive completes the initialization, it enters the Pre-

Operational state. The NMT state machine determines the behavior of the communication objects, such as PDO functions only

in the Operational state.
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Network Management
Power on or Hardware Reset Senice Data Object
SYNC Synchronizing Object
Emergency Object
Process Data Object
Reset Initialization Reset
comm node
l Transition CMD
Switch to OP 0x01
Pre-Operational —> Switch to STOP 0x02
Switch to PRE-OP 0x80
NMT SDO_| SYNC Y
St d | |7 » Reset node 0x81
oppe
pp - -» Resetcomm 0x82
Operational NMT
NMT | SDO | SYNC PDO

3-1 NMT R
Figure 3-1 NMT state machine
“Network Management” # 3] CAN-ID 9 0x000. R CIKEHLAPA T, HEA LS.

The “Network Management” message has CAN-ID to 0x000. A message is always two bytes long and has the following

structure:

% 3-1 NMT #3Chs 0
Table 3-1 The NMT message format

NMT message(NMT-Master — NMT-Slave)

COB-ID Data
Byte0 Bytel
0x000 CMD Node ID

K 3-2 NMT REHRES
Table 3-2 NMT state machine status

Status Description
wIgatk B AL B S IIWIat, TAEMERA L. RSP TR K EH .
Initialization The servo drive successfully completes initialization after being powered on without errors

occurring.The packets can not yet be transmitted in this state.

TidefE A2 H1 SDO AZ it . A RS AN S8 R AR AT, R IR UK SR SCE kB AL
Pre-Operational Data can be exchanged with SDOs. If an alarm occurs in the servo drive, an emergency message is sent

to the controller.

fEik Al R A Wi S NMT %% (AL heartbeats) o

Stopped Servo drive can respond only to NMT objects (including heartbeats).

BATRE RS AT AT BT I ERE 22 #e, %5 SDO Al PDO (TxPDO 1 RxPDO).
Operational All data exchanges including SDOs and PDOs(TxPDOs and RxPDOs) are allowed.

R 3-3 YIRS FTREAE A IEE X R

The following table 3-3 shows the available communication objects in each communication state:
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%R 3-3 NMT REHLEIRA Fe v B E 0 5

Table 3-3 The communication object allowed by the NMT state machine state

Communication object Initialization Pre-Operational Operational Stopped
PDO - - Active -
SDO - Active Active -
SYNC - Active Active -
EMCY - Active Active -
BOOT-UP Active - - -
NMT - Active Active Active
3.3NMT BRI
NMT Boot-up

Boot-up T8 NMT M3E7E NMT GRS J5 EN NMT S IERES . b b 5 OBk 50 F A R ) COB-ID.
The Boot-up is used to signify that a NMT slave has entered the NMT state Pre-Operational after the NMT state initialization.
This protocol uses the same COB-ID as the heartbeat protocol.

2 3-4 Boot-up ¥& =\,
Table 3-4 The Boot-up messages format

COB-ID Data
Byte0
0x700 + Node ID 00

3.4 FHXHER (SYNC)
Synchronization Object (SYNC)

SYNC Pl aT ASE LR 28 5 BRI 20 « SYNC VK % 45 5 s HRe a2 RS PP 4 U3 A A2 (9 SYNC #8030, %275 SYNC il
SRHERBCRE AR A4 CAN M SRV — NMsiE A D A 8% . 181 3-2 Ros SYNC st SCft 4t

Network message synchronization can be achieved using the SYNC protocol. A looped SYNC message indicates that the con-
sumer has launched their specific application, which is closely related to the receipt of the SYNC message.In one CAN,only one

activated synchronization generator is allowed.The figure 3-2 shows the SYNC message transmission for the SYNC protocol.

SYNC customer SYNC customer

——>[coein} < i ! CAN

bR

v

SYNC producer SYNC customer

3-2 SYNC %2#4
Figure 3-2 SYNC architecture
SYNC #7778 =t e ) CAN-ID, H MITE T PRIERERS KI5 1 M 4%, [F25i21T 1) CANopen 1344 7] LAf#
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SYNC X R KA EH TR IR 5 SYNC Az & I 8] [F] 22
In order to guarantee timely access to the network the SYNC is given a very high priority CAN-ID. CANopen devices that
operate synchronously may use the SYNC object to synchronize their own timing with that of the SYNC object producer.

% 3-5 SYNC 3L %
Table 3-5 SYNC message content

Bits Value Meaning
Bit 31(MSB) X Do not case
Bit 30 0 Device does not generate SYNC message
1 Device generate SYNC message
Bit 29 0 11-bit ID (CAN-2.0A)
1 29-bit ID (CAN-2.0B)
Bit 28-11 0 If bit 29=0
X If bit 29=1,bit 28-11 of 29-bit SYNC COB-ID
Bit 10-0 (LSB) X Bit 10-0 of SYNC COB-ID

PA/NIESE SYNC B0 2 8] (I (8] BOAR 9 FID AR AR, AT LAE SYNC A2 [ Gy it (0x1006) it ATHC &
[FI25 K 3% PDO FEHYE] SYNC S0 J5 (145 3 I 1AV [ A AR Rcik o U TR)Ye FEIFRON IR0 B R, AT 4E SYNC i 9%
FH R 7 I (0x1007) PHETELE

] 3-3 FR AP T K BEATIE G2 J 34 o

The period of time between two consecutive SYNC messages is called the communication cycle period and can be adjusted in
the SYNC producer’ s object dictionary (0x1006).

Synchronous transport PDO begins transmission within the specified time frame after receiving the SYNC message. This time

range, called the synchronization window length. It can be configured in the object dictionary (0x1007) of SYNC consumer.

The figure 3-3 shows the synchronous window length and communication cycle period.

SYNC SYNC SYNC SYNC SYNC
A A A
A [~ A [ [~
1 1 1 1 1
1 1 1 1 -
Ll
Time
—> o < >
Synchronous Communication
window length cycle period
0x1007 0x1006

Pl 3-3 [R5 B K BE R A A 3

Figure3-3 The synchronous window length and the communication cycle period
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3.5 BS2NR (EMCY)
Emergency Object (EMCY)

*4 CANopen 15 s tEIUES RN, FZIRFRAEALHLA], 5 Rl % —WUE SR 0. B RSB 1 2 A 7= 5 -3 o Y,
TWRETIROUK G, CAN WM& b HAD ST AT A B A 1% . eRob ST W UME N S S A 773, ANbHH A
R BRI,

When an error occurs in a CANopen node, according to the standardized mechanism, the node will send an emergency message.
The emergency message follows the producer-consumer model. After a node emergency message is sent, other nodes in the
CAN network can choose to deal with the error. eRob only acts as an emergency message producer, and does not process

emergency messages from other nodes.
* 3-6 Bkl

Table 3-6 The emergency message format

EMCY
COB-ID Message
Byte0-Bytel Byte2 Byte3 Byte4~Byte7
0x80 + Node ID Emergency error code Error register Reserved <0>
(object 0x1001)
EMCY EMCY
prod ucer consumers
request 0..1 2 3 4.7
Emergency  Error )
error code | register(object Reserved <0>
0x1001)
Indication
N
Ll
Indication
A
Ll
Indication
—>

& 3-4 EMCY #7#Y

Figure3-4 EMCY model

5 AR M NS SR AE B R P R S5 SR A RS A, R EdE R Gl RS F 2. T i 41EL,
BRI AT AR TR R A (B, B D

FERGIN R B 4% N BB R G, DX Bh 2844 ] COB-ID EMCY i CANopen W4 ki B &Ik 3, BRI R KiE—
BRSBTS A R 2 A7 G I SE PR B A IKBD AL h DA RS I, BRE) 48 X B 0x603F K
R RACRD B 0 e

Unlike the synchronous service request error (abort) codes which are always sent as response to a request, the emergency error
(fault) codes are asynchronous. These events can occur at any time regardless of the user command (for example, temperature
is too high).

Upon detection of device-internal errors, the drive will transmit emergency message frames over the CANopen network using
COB-ID EMCY. An emergency message frame will be transmitted only once per error event and consists of the error code and
the actual state of the Error Register object. When an illegal state occurs in the drive, the drive sends the code to the master
device as object 0x603F (Error Code).
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Service Data Objects (SDO)

eRob CANopen and EtherCAT User Manual V1.11

IR S EAE X R (SDO), FH /Al B AU 4 (Object). SDO R A% = T 22 1 COB-ID 5 SDO i fr 41 %,
SDO %4 i KAl K% 4 bytes.

With service data objects (SDOs), you can write or read objects. The SDO message format is mainly composed of COB-ID and

SDO packets, SDO packets can transmit up to 4 bytes.

%% 3-7 SDO Tt B

Table 3-7 Meaning of SDO message

Byte

Function

ByteO

Command code

Bytel- Byte2

Object index

Byte3

Object sub-index

Byte4- Byte7

Data

3.6.1. 5 SDO 3B
Write SDO data

AT EAL I SDO BRI, T SDO BN 8. Rl THRI. Hili. eRob KITHRLAIKE EAr
DIREPNEIE €SP INX IV A PSS

To use an SDO to write data with the controller, you need to write the command code,index,sub-index and data according to the

SDO format. The eRob then returns the corresponding message based on the written data.
% 3-8 1AL SDO 5N MR STH% =
The table 3-8 shows the packet format when the controller sends the SDO for writing data:

* 3-8 B SDO i xeig

Table 3-8 Write SDO message format

COB-ID Data

ByteO Bytel Byte2 Byte3 Byte4 ‘ ByteS ‘ Byte6 ‘ Byte7
Client 0x600+ Node  |23h Index Sub- Data
— ID index

27h Data -

2Bh Data - -

2Fh Data - - -
Server |[Normal 0x580+ Node  |60h Index Sub- - - - -
— ID index

Exception 80h Abort codes
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For example: Take servo ID=1
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Operate COB-ID Message
BATRE B E Ve B B 601 2F 60 60 00 01 00 00 00
The modes of operation set to profile position mode

581 60 60 60 00 00 00 00 00
T REN T 601 2B 40 60 00 07 00 00 00
Control word set to 7

581 60 40 60 00 00 00 00 00
H ARz B B E N 5566 plus 601 23 7A 60 00 BE 15 00 00
Write target position set to 5566 plus

581 60 7A 60 00 00 00 00 00

3.6.2. 3£ SDO ¥iiE
Read SDO data

EAIHUE 7 EAL M SDO HHUE S, FKIE SDO KNG HH A5, RIIMT RG] . eRob R K AL 23
WIS G, RBHZA R A H

To use an SDO to read data with the controller, you need to write the command code,index and sub-index according to the SDO

format. The eRob then returns the objects data based on the object to be read.

2% 3-9 A AL SDO EE Bk =

The following table 3-9 shows the packet format returned when the controllers sends the SDO for reading data:

% 3-9 % SDO g

Table 3-9 Read SDO message format

COB-ID Data

Byte0 Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Client 0x600+ Node  |40h Index Sub- index |- - - -
— ID
Server |Normal 0x580+ Node  |43h Index Sub- index |Data
— ID

47h Data -

4Bh Data - -

4Fh Data - - -

Exception 80h Abort codes
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For example: Take servo ID=1
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Operate COB-ID Message
B ATIE AT 601 40 61 60 00 00 00 00 00
Read out the current operating mode

581 4F 61 60 00 01 00 00 00
BRI S 13t 601 40 41 60 00 00 00 00 00
Read the status word feedback

581 4B 41 60 0022 01 00 00
RO AL E 601 40 64 60 00 00 00 00 00
Read the actual position value

581 43 64 60 00 00 00 00 00

3.7 EREEIEXNSR (PDO)
Process Data Object (PDO)

Ik PDO W] PLSE A HE (1 52 (real-time) /4461 . PDO RJ 20 B Rl : &1 1) TxPDO Al ) RxPDO. I 5E X A& M eRob
KA, Nl AEERE, Hllnki%E TxPDO £+ eRob T4 K ik % EAIHLKIME B 8] PDO Wik Bl il
S5 SH, W3R 3-10 s, CANopen WA eRob K4 S FF 4 /> RxPDO 1 4 4> TxPDO, 4~ PDO 1] BLif

KRN 8 AT

Real-time data transmission can be achieved with process data objects(PDOs). There are two types of PDOs: transmit
PDOs(TxPDOs) and receive PDOs(RxPDOs). This definition is from the perspective of the eRob, for example, the TxPDO
refers to the object that the eRob transmit to the controller. Set the communication parameters and mapping parameters as
shown in table 3-10 to use the PDOs. The CANopen eRob joint module supports four RxPDOs and four TxPDOs,each of which

can map up to eight bytes in length.
% 3-10 PDO JH L5 WU X 5

Table 3-10 The PDO communication index and mapping index

PDOs Communication object Communication object index Mapping object index
RxPDOs RxPDOL1 0x1400 0x1600

RxPDO2 0x1401 0x1601

RxPDO3 0x1402 0x1602

RxPDO4 0x1403 0x1603
TxPDOs TxPDOLI 0x1800 0x1A00

TxPDO2 0x1801 0x1A01

TxPDO3 0x1802 0x1A02

TxPDO4 0x1803 0x1A03
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PDO W 24k 5 -

The format of PDO mapping parameter is:
Bit Function
Bit0-Bit7 Object data length
Bit8-Bit15 Object sub-index

Bitl7-Bit31

Object index

3.7.1. B

Transmission types

TxPDO H1 RxPDO ##5 (1) f& 5 2 1 PDO {5 ZH0€ L HMEmMA R JUE K. £E 0x1800-0x1803(TxPDO) 1% 5] 0x02

F1 0x1400-1403(RxPDO) ¥ 5] 0x02 H5E AHM ALK, PDO PEHIZEA T

The transmission of a TxPDO and RxPDO is triggered by an event, which is defined by the PDO communication parameters:
sub-index 2 of objects 0x1800 to 0x1803 (TxPDO) and sub-index 2 of objects 0x1400 to 1403 (RxPDO). These object dictionary

entries are transmission types. PDO transmission types can be one of the following:

If the mapping data changes and 1

synchronization frame is received, the TxPDO

transmission types |transmission mode TxPDO RxPDO
0 Synchronous QSR WS B R AR, BLBRCE 1 AR | R BRG] 1A FZEWURE %
non-periodic SPiil, &R i% 1% TxPDO. RxPDO 4 58 28 A

The RxPDO data is updated to

the application whenever one

J'%3% % TxPDO.
The TxPDO is sent when the mapping data

changes or the event timer arrives.

is sent. synchronization frame is
received.
N=1---240 Synchronous cycle FEWCRIAE NN BRI, i %
TxPDO.
Receiving the corresponding number of
synchronous frames N, the TxPDO is sent.
254-255 Asynchronous mode | >4 WS HHE A DR BCEE AR THIT 28 BRI, | K03 1 B L T BN

e
Update the received data directly
to the application.

3.7.2.RxPDO BREY R
RxPDO mapping example

fE RxPDO1 U 3 MR, 437514 0x6040. 0x6071. 0x607A, Wbt 3-5 FioR:
Set the first group of RxPDOs to mapping 3 objects: 0x6040, 0x6071 and 0x607A, as shown in figure 3-5:
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Object Dictionary

Index Data(hex) |Description

0x1000:00 40192  |Device Type

RX-PDO Message(1 Mapping) ! 0x1600:00 03 |Amount of Mappings
0x1600:01 |60400010 [Mapppings #1
CANID Data 0x1600:02  |60710010 |Mapppings #2
Bytel | Byte2 | Byte3 | Byte4 | Byte5 |Byt66| Byte7 | Byte8 0x1600:03  |607A0020 [Mapppings £3
200+Node ID | [Data for 0x6040:0x00| Data for 0x6071:0x00] Data for 0x607A:0x00 | ]| [oxte00:04 00000000 [Mapppings #4
1 N
[
v
|0x6040:00 | 0000 |Controlword |

|0><6071:00 | 0000 |Targcnorquc |

|0x607A:00 |00000000 |Targel Position |

|0x6502:00 Ioo |Supp0ned drive modes |

3-5 RxPDO W4T fic &
Figure3-5 The RxPDO mapping configuration

3.7.3.TxPDO BR&7RB1
TxPDO mapping example

fE TxPDO1 WG 2 /> PDO, 73524 0x6041 55 0x6064, BRI 3-6 Fion:
Set the first group of TxPDOs to mapping 2 objects: 0x6041 and 0x6064, as shown in figure 3-6:

Object Dictionary
Index Data(hex) |Description
0x1000:00 40192 [Device Type
TX-PDO Message(1.Mapping) ! 0x1A00:00 02 |Amount of Mappings
0x1A00:01 60410010 \Mapppings #1
CANID Data 0x1A00:02 60640020 |Mapppings #2
Bytel | Byte2 | Byte3 | Byte4 | Bytes |Bytc6 0x1A00:03 60000000 [Mapppings #3
180+Node ID | [ Data for 0x6041:0x00 | Data for 0x6064:0x00 | 0x1A00:04 | 00000000 [Mapppings #4
T .
[
|Ox6041:0() | 0000 |Sla[usword |

|Ox6064:0() | 00000000 |Position actual value |

|0x6502:00 |00 |Supporled drive modes |

] 3-6 TXxPDO LGt fic B
Figure 3-6 The TxPDO mapping configuration
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3.8 LBRIP

Heartbeat

LEERY" (Heartbeat) (AL 32245 Heartbeat AF 7= 35 i 1t b & 1% 45 €025 Heartbeat W4 9% . Heartbeat 427> # 1]
FAZALEL eRob JETALLH, AHXSHY,  EAZALEL eRob 15 BLZH /R AT {9 Heartbeat 74 %55 -

A7 s B0 eRob KT {E 9 Heartbeat ¥4 28 E (0 H, i _EAINLAIE Heartbeat, F /7 75 X%t eRob X T 4H % % Consumer
heartbeat time(0x1016). 24 eRob % A& 4 AE LIS [8] N AR O BKAE T I, iR EALHLE SR Co b = AL AH G 2 1R i
:, Consumer heartbeat time(0x1016) & SN eRob T2 1111 | Heartbeat [ [H] . 7ERCE [, Consumer heartbeat
time(0x1016) 4 K+ Producer heartbeat time(0x1017). Producer heartbeat time(0x1017) H _EAZHLECE . HFERZE
Heartbeat $ 3C b2 18R Je HAMA ol 4% HIAESME R 2R, R 20 fR BE — AN 28 22 18] o A8 |, 26 15% %€ Consumer heartbeat
time(0x1016), 2 J5 R 7 ik EAIHL K I%E Heartbeat fix 3¢, B[l jH 3l Heartbeat #LH1 -

The heartbeat mechanism is mainly to enable the heartbeat producer to send packets to the heartbeat consumer periodically.
The heartbeat producer can be a controller or the eRob, on the other hand, a controller or the eRob can also be the heartbeat

consumer.

If you use the controller to send the heartbeat and the eRob as the heartbeat consumer, you need to set the consumer heartbeat time
(0x1016) for the eRob.When the eRob does not receive the heartbeat signal within the receiving time, it triggers the heartbeat
event which corresponds to the alarm defined by the controller.Consumer heartbeat time (0x1016) is defined as the time the
eRob expects to receive a heartbeat. To start the heartbeat mechanism, set the consumer heartbeat time (0x1016) and then have
the controller send the heartbeat signal. The consumer heartbeat time (0x1016) must be greater than the producer heartbeat
time (0x1017) which is set by the controller. Since there are delays and other uncontrollable external factors in transmitting the
heartbeat message, you must retain a tolerance time for the transmission.In use, first set the consumer heartbeat time (0x1016),

and then just let the controller send the heartbeat message, and then start the heartbeat mechanism.

Heartbeat » N > »| Heartbeat
producer | A7 > 0x701 s d A Consumer
1 1
Producer Consumer
heartbeat time heartbeat time
0x1017 (0x1016)
1 1
Heartbeat | W o 3 » Y | Heartbeat
producer d > 0x701 s d A Consumer
1
1
Consumer
heartbeat time
(0x1016)
1
1
No signal ¥ >

P 3-7 Heartbeat 1517
Figure 3-7 Heartbeat model
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SEANEM LTI
The S code is described as follows:
S State
0 Boot-up
4 Stopped
5 Operational
127 Pre-Operational

T EW eRob &M AF Ny Heartbeat 4= 7= % 1 ], Heartbeat Il 1 eRob %1 RE4H % . FH J* 7 % %€ Producer heartbeat
time (0x1017). Consumer heartbeat time(0x1016) Mi& & T EAIML, HiZW [ 75 KT Producer heartbeat time (0x1017). 4
AT RS R Y AR YR OB E TR, il EALHLE SR OB R

eRob JC L AT [R] IS 403 5 /> A 21, Heartbeat AE 7735 Fl Heartbeat Y5 %35, 7 AT %€ 0x1016 5 0x1017. H L4741
AR 3 0x1016 5 0x1017 {E 9 Heartbeat 4= =2 il Heartbeat 4 % # .

If you want to use the eRob as the heartbeat producer, then the heartbeat is sent by the eRob. You need to set the producer
heartbeat time (0x1017) for the eRob. Set the consumer heartbeat time (0x1016) in the controller; it must be greater than the
producer heartbeat time (0x1017) of the eRob. When the controller does not receive the heartbeat signal within the receiving

time, it triggers the heartbeat event which corresponds to the alarm defined by the controller.

The eRob can be the heartbeat consumer and the heartbeat producer simultaneously. In that case,you need to set 0x1016 and

0x1017 at the same time, and the controller must be set as the heartbeat producer and the heartbeat consumer as well.

3.9 T AR

Node guarding

Node/Life Guarding F#Lii| 5 Heartbeat &5 [F]. P4 % 57 3 % 7E Heartbeat 1% F.77 [ HH 2 Cm #I Wi A o B 6, Kikm A
4T Node/Life Guarding FUMLA - Z 4 S7AE T uli, WA AR R Fuliox A WIVE R IE B G20 uli,  HNuEFEAE
JE Y] Guard Time (0x100C) PN [F] & G45 Fuk, 5 WPKF AT Mok 4201 € Life Time, H F 357 /E Guard Time B
)N K ik EHL. Life Time f35E 28 3T Guard Time(0x100C) 3 _E—/M%Z Y Life Time Factor (0x100D) 345

The Node/Life guarding mechanism is similar to the heartbeat mechanism. The main difference between the two is that heartbeat
only uses the consumer but not the producer to judge whether there are packets or not. The mechanism of node guarding is mainly
based on the two-way relationship between the master and slave. The master periodically sends packets to the slave, and the
slave must return the packets to the master within the set guard time(0x100C) ,otherwise an error occurs. You must set the
life time for the slave and the master must send the packets within the guard time.Life time is set by multiplying the guard
time(0x100C) by a life time factor(0x100D) .

Node/Life guarding 224411 Fd 3-8 fir7R:
The Node/Life guarding architecture is as figure 3-8:
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COB-ID=0x700+Node-ID

V1.11

3 N| 5 5
x > g COB-ID > > X
1 Master | | Slave !
Node Guard < COB-ID | |Bit 7 | 6-0 | [€ <€ '
time 0X100C I | '
1 '
X > ;II COB-ID > > Node
' Master | | Slave T'_'fe
' < P ; < < ime
: «—{cos o] [ oo JJ ;
Node Guard time :
0X100C H
1 Ll
: Node ;
— Guarding <€— No signal [—> Life Guarding —v
event event
st | 7 [ e [ s e[ s [ 2] | o]
Bits Function Description
4=stopped
Bit 0-Bit 6 State of the NMT slave 5=Operational
127=Pro-Operational
Bit7 Reserved
Bits Function Description
Bit0-Bit6 State of the NMT slave 4=Stopped
5=Operational
127=Pro-Operational
Bit 7 Reserved -
3-8 1 RURI A1
Figure 3-8 Node guarding architecture
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SIE EtherCAT E{EHMY

Chapter 4 EtherCAT Communication Protocol

4.1EtherCAT RGZARR
EtherCAT Communication System

EtherCAT 52 —Ff i URMHIAR, I — A T3 A1 2 A b B8 L. Tl e Al P AR AE B LUK I i ) &5, AR R
UFRIHEZEME, ATAT B X248 1 - B HLRTEL AT LA 0 2 1 B 1N 3 4 46 8 AT LAYE A EtherCAT B E 3. %tT PC 3
HEYLM S, P 282 R A Beckhoff FF &) TwinCAT3 1. EtherCAT Mh{fi % TR Mt #s (ESC),
HHEERCE i ET1100 AT ET1200, =202 /2 FIH] FPGA 52/ EtherCAT 3815 DIREH) IP-Core. EtherCAT ) FR 2 A HI A v
AR P = e, A a8/ 3 8 4 ) 100BASE-TX VUK 5 28 UTP k45

EtherCAT f& R IIE 3l% ] 4 28, EtherCAT F:3fi 5 Z2{# ] ESI (EtherCAT Slave Information) SCIFRIEE S
WAL E DIRERAH I GE M. I8, EST U2 —A XML SCPF. B P& 16 EST SCAF 5N 21 b3l 2 50k,
A F2 w42 o) 2% BEOE AR EST SCAF rb A TC B R UUn AR B A il o —AN EST ST AT BLAL 5 224N Mk B 38090

EtherCAT is a real-time Ethernet technology consisting of a master device and multiple slave devices. The master device uses a
standard Ethernet controller with good compatibility, and any computer with a network interface card and an embedded device
with Ethernet control can act as a master for EtherCAT. For PC computers, the master controller mostly uses TwinCAT3 software
developed by Beckhoff. EtherCAT slaves use specialized slave controller (ESC), such as dedicated integrated chips ET1100
and ET1200, or IP-Cores that use FPGAs to integrate EtherCAT communication functions. The EtherCAT physical layer uses
standard Ethernet physical layer devices, such as transmission media typically using 100BASE-TX specification Category 5
UTP cable.

EtherCAT is an open motion control bus that requires using the ESI (EtherCAT Slave Information) file to configure the functions
and related object properties for each slave device.Generally, the ESI file is an XML file. Import the ESI file of the slave device
to the controller software, so the controller can recognize and control each slave device according to the configuration in the

ESI file. An ESI file may contain data of multiple devices.

ESI document

EtherCAT Slave1 Slave1 Slave i Slave i Slave n Slave n

! | Header Output Data | Input Data Output Data | Input Data Output Data | Input Data
. ﬁ ﬂ JL J L | |
§. " ' n?gs‘/gg!; Servo Drive1 Serve Drive i Serve Drive n
b = I E S = I %

b

e Uplink ; ©
S [_I messages Ret
{ 1 et 1 e eturn
> ‘ < > | RX X | RX X | RX

Slave1l Slave i Slave n
Master
Controller

] 4-1 EtherCAT T{f i 3
Figure 4-1 EtherCAT operational principle
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EtherCAT 1217 R BN UM 4-1 ffs: A — ANl EI A, ik DOR I EEmigs A Ik, Bamis]ik st =,
AN MR 5 -1k DS it A 3R U L ) 0, I e SO R HE 5 N T e WU A B e — A At e R [
FFIE I 5 — A stk o] 2 ko I AL a7 s BB 1E — AN A 9T P SEBLBURE R, IEBGE 1 A A, Bl A
HIH B RIS 90% A E.

The operating principle of EtherCAT is shown in the figure 4-1: in a communication cycle, the master sends Ethernet data
frames to each slave, and after the data frames arrive at the slaves, each slave extracts the corresponding data from the data
frame according to addressing and writes its feedback data to the data frame. Returns when the data frame is sent to the last
slave and returns to the master through the first slave. This transmission method can realize data communication in one cycle,

and also improves bandwidth utilization, with a maximum effective data utilization rate of more than 90%.

4.2 BARE

Basic Configuration

4.2.1. BIE%EE

Communication connection

LI CEC B 152 % (eRob MLEs AT P Bt V3.17) 55 6.3 51 EtherCAT JE5#2 LIAIEE 7.3 %45 EtherCAT
BEREL.

For hardware-related configurations, defined according to <eRob Rotary Actuator User Manual V3.17> section 6.3 EtherCAT

communication interface. And section 7.3 EtherCAT communication wiring diagram.

4.2.2.ESI XHESA
The ESI file is imported

eRob 1] XML(ESI) fic & -2 RN

The XML(ESI) configuration file of eRob is named:

ZeroErr Driver3.2.0.xml;

Beckhoff TwinCAT3 ] XML(ESI) SCHAFBER 42401«

The XML(ESI) file storage path for the Beckhoff TwinCAT3 is as follows:
C:\TwinCAT\3.1\Config\lo\EtherCAT.

4.3EtherCAT RS (ESM)
EtherCAT State Machine (ESM)

7E EtherCAT @I, fAREE LT JLFORE:

In EtherCAT communication,the servo drive’ s state machine can be in the following states:
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% 4-1 ESMOIRAS
Table 4-1 ESM status

Status Meaning
Init B HIRES, M5 L

Initialized state, abbreviation as I.
Pre-Operational THRAEIRS, 58 P.

Pre-Operational status, abbreviation as P.
Safe-Operational ZEBIERE, WEN S,

Safe-Operational status, abbreviation as S.
Operational BATIRE, ®ENO.

Operational status, abbreviation as O.
Bootstrap I IRE, 5N B.

Bootstrap status, abbreviation as B.

b ) % 2 MR AR SR A SR Al fml IR BEAT 42 ] o 42 2% 7 F TR A 4-2 B9 E ARIKY R CE IREh SR U IC B . 1E4%
i) % 52 BUBE AT IRIL S, Mabifal ik & Ab T Operational ARAS, FFER45 A 2 kR #EAT B 3h % .
The controller(master) controls the servo(slave) based on the actual state. The controller needs to configure the servo drive

according to the designated flow in the figure 4-2. After the controller completes the initialization of communication, the

servo(slave) is in the operational state and waits for the user’ s command to perform motion control.

Init
[y A ry A
PI P 1B BI
\ 4 ¥
Pre-Operational Bootstrap
r
PS | SP S|
Ol \ 4
op Safe-Operational
X
SO (O8]
A 4
Operational

] 4-2 EtherCAT JRAHL
Figure 4-2 EtherCAT state machine
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% 42 ESMIRZS
Table 4-2 The ESM state

State

Operate

IR

Init state

“Init” AR TE TR A Sl Al [ R AR AR K R AERH R, R
f) ok B HlAE .
FEH “Init” IRERAIIA MR E -

2 S SCRFHIBAE IR S50, AH R SM B A4 “Init” RS FHAT .
“Init” state defines basic communication relations between the master and slaves in the
application layer.Direct communication between the master and slaves is not possible in the
application layer.
The master uses the “Init” state to initialize the setting for the configuration of the slaves.
When the slaves support the mailbox service, the corresponding SM settings will also be executed

in “Init” state.

TR

Pre-Operational state

MG SR IRAR (S I, TILE “Pre-Operational” ARAHAT HEFEHAE

3l ANl T DU P BB AE KAV GG AR P VA S B, EIRIRAS N ek AT a5 .
The mailbox communication can be performed in the “Pre-Operational” state when the slaves
support the optional mailbox.

Both master and slaves can use the mailbox to initialize application specifications and to change

parameters.Process data communication can not be executed in this state.

7 e YN

Safe-Operational state

TE “Safe-Operational” JRZ&E T, MISALRI LIRS, (EAERTT 88 T01E 2L 1 i H
Bl LA E N RS
In “Safe-Operational” state, slave applications transfer the actual input data, but not the output

data that may not be available for processing.The output must be set in Safe state.

BATIRE

Operational state

£ “Operational” RN, MSAEHSEREN K, 0k ek S brfi t Hodk .
In “Operational” state slave applications transfer the actual input data and the master application

transfers the actual output data.

1R

Bootstrap state

£ “Bootstrap” JRA T, Mubin] IHECF %3] FoE Giid EtherCAT 7 [0 SCHF) B [
.
In the “Bootstrap” state, slave applications can receive new firmware downloaded to the FoE

(File access Over EtherCAT) protocol.

* 4-3 AR 55 A

Table4-3 Local management service

Transition symbol Direction=> Local management service
IP INIT TO PREOP THRWEFIE S

Start mailbox communication
PI PREOP TO INIT {2 1 MR A 15

Stop mailbox communication
PS PREOP TO SAFEOP IR L VNGR

Start input update
Sp SAFEOP TO PREOP (B VNESR )

Stop input update
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Transition symbol Direction=> Local management service

SO SAFEOP TO OP FEUk % H SR
Start output update

0s OP TO SAFEOP f5# 114t BE B
Stop output update

op OP TO PREOP RSN TR, b
Stop input update, stop output update

SI SAFEOP TO INIT (ERPNG I R W B

Stop input update, stop mailbox communication

ol OP TO INIT (ERU VNG F TR e v B T W s A

Stop input update,stop output update,stop mailbox communication

B INIT TO BOOT JEBNE R (FoE), JHzhil S
Start firmware update(FoE) , start bootstrap mode

BI BOOT TO INIT JEBNE R (FoB), &bl
Start firmware update(FoE) , restart device

4.4 BEXNR

Communication Objects

4.4.1. BERSERE

Service data communication

R H AR R (SDO) FEAEXT EtherCAT ¥4 X G S BB V7 [0l o H T IR 5 G o A AT R/ N 2R B 1 258
FiTEA SDO H T ¥ 2 4das (AR RO ST R RIEER) 727% B IR %5 25 1A BAR M. % 7 i o 22 Bk 4
filds O RFIMRIIFFRGD EHIEIRE SRR BIREG N BEN R E Lo

W, SDO It — RIUEH B AL . fERREBC T, A WGP B, % 7 i AR %5 2 e & AE 4 B . %FT SDO, &
A AEERIAR AL B B G i 2 DU 71 I EAR S . IEHLHIFR Y SDO PR AL 4y .

% a6 249 SDO HRHATAT B ALk . U7 1a) 0 R~ ML I A 5 2 SDO HIIRSS #5 . %% /B Bl IR 55 5 #B o) L E B ik
SDO k.

BT SDO, TEPA EtherCAT ¥4 2 [A] 7 57 5 %) AUB S IEIE . — 4~ CANopen W& X FF £~ SDO. HMIIH —A~% 37
FF SDO k5545 (Default SDO).

Service data objects (SDOs) provide direct access to object entries in the EtherCAT device object dictionary. As these object
entries contain data of arbitrary size and data type, the SDOs are used to transfer multiple data sets (each containing an arbitrary
large block of data) from a client to a server and vice versa. The client controls, via a multiplexer (index and sub-index of the

object dictionary), which data set is transferred. The content of the data set is defined within the object dictionary.

In general, an SDO is transferred as a sequence of segments. Prior to transferring the segments there is an initialization status
in which client and server prepare for transferring the segments. For SDOs, it is also possible to transfer a data set of up to four

bytes during the initialization status. This mechanism is called SDO expedited transfer.

The client always initiates an SDO transfer for any type of transfer. The owner of the accessed object dictionary is the server of
the SDO. Either the client or the server can take the initiative to abort the transfer of an SDO.

By means of an SDO, a point-to-point communication channel between two CANopen devices is established. A EtherCAT

device supports more than one SDO. One supported Server-SDO is the default case (Default SDO).
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4.4.2. IEEIRERE

Process data communication

eRob %41 EtherCAT AJBLHTf) TXPDO. RxPDO i K14 %4 76 5.

0x1600 £ 0x1606 Z [AFFIX R LHEF, — A BEERFE—1.

0x1A00 2] 0x1A04 Z [AJ 0 RALBLHE R, — KA REIEFE— 1.

H Y 0x1600 BT RxPDO 2 FFT&E mapping FLE, BIF{HAET TXPDO: 0x6041. 0x6064. 0x606C. 0x6061 %5,
H Y 0x1A00 B TxPDO 7T = mapping AL E, AFEHEAFR T RxPDO: 0x6040. 0x607A. 0x6065. 0x6060 .
ESC & 45, Wik 0x1600 (RxPDO0) Wbt T 0x6060 B¢ 0x1A00 (TxPDOO0) MLbt T 0x6061, Jids i s in et —
A~ 8bit KEFIRT R (X GBI T fa — 7250, i PDO S EONERE7ST (16bit) X5F, 7 PDO At B4
TVEERL, ESC 2xkfii SM BCE AL

The maximum number of bytes that can be mapped by eRob series EtherCAT TxPDO and RxPDO is 76 bytes each.

Objects between 0x1600 and 0x1606 are exclusive of each other and can only be selected at a time.

Objects between 0x1A00 and 0x1A04 are mutually exclusive and can only be selected at a time.

Among them only 0x1600 mapping RxPDO supports arbitrary mapping configuration, but limited to TxPDO:0x6041,0x6064,
0x606C, 0x6061, etc.

Among them only 0x1A00 mapping TxPDO supports arbitrary mapping configurations, but limited to RxPDO: 0x6040,
0x607A,0x6065, 0x6060, etc.

Due to the characteristics of the ESC chip, If the 0x1600 (RxPDOO0) map contains 0x6060 or 0x1A00 (TxPDOO0) map contains
0x6061, you also need to add an 8-bit object (this object must be in the last subindex) so that the total PDO length is aligned with
an even number of bytes (16bit). Otherwise, the PDO configuration cannot take effect, and the ESC reports an error message

indicating that the SM configuration is invalid.

4.43.RxPDO BR& (Outputs)
Receive PDO mapping (Outputs)
KHE LT —AMRGANE, HadE 35 2 Ak 8dE . iy RxPDO #AL T 51 0x1600 F| 0x17FF X R,

This defines a list of objects that include data from the master to the slave. All RxPDOs are located in the object dictionary from
index 0x1600 to 0x17FF.

7 4-4 RxPDO Wi fic &
Table4-4 Receive PDO mapping configuration

Sub-Index Description Data type Access PDO Value
mapping
0 Number of object in this PDO |UINT RW, NO 0-254
mandatory Writable if variable

mapping is supported

1 First output object to be UINT RO,depends upon [NO Bit0-7:length of the mapped
mapped setting objects in bits

Bit8-15:sub index of the
mapped object

N Last output object to be UINT RO,depends upon [NO

mapped setting

R 4-5 Hi38 T eRob K7L RxPDO FIX R -
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The following table 4-5 describes the objects for the eRob RxPDO:
% 4-5 RxPDO WU %
Table 4-5 The RxPDO mapping objects

eRob CANopen and EtherCAT User Manual V1.11

PDO index Sub- Default value |Bit length |Description Function Exclude
index group
0x1600 0lh 0x607A 32 Target position Position 0x1601-0x1606
02h 0x60FE 32 Digital outputs
03h 0x6040 16 Control word
0x1601 01h 0x60FF 32 Target velocity Velocity 0x1600,
0x1602-0x1606
02h 0x6040 16 Control word
0x1602 01h 0x6071 16 Target torque Torque 0x1600-0x1601,
0x1603-0x1606
02h 0x6040 16 Control word
0x1603 01h 0x607A 32 Target position Position 0x1600-0x1602,
0x1604-0x1606
02h 0x60FE 32 Digital outputs
03h 0x60B1 32 Velocity offset
04h 0x6040 16 Control word
0x1604 01h 0x607A 32 Target position Position, 0x1600-0x1603,
Velocity 0x1605-0x1606
02h 0x60FF 32 Target welocity
03h 0x6072 16 Max torque
04h 0x6040 16 Control word
0x1605 01h 0x607A 32 Target position Position, 0x1600-0x1604, 0x1606
Velocity,
Torque
02h 0x60FF 32 Target velocity
03h 0x6071 16 Target torque
04h 0x6072 16 Max torque
05h 0x6040 16 Control word
06h 0x6060 8 Modes of operation
0x1606 01h 0x607A 32 Target position Position, 0x1600-0x1605
Velocity
02h 0x60FE 32 Digital outputs
03h 0x60FF 32 Target velocity
04h 0x60B1 32 Velocity offset
05h 0x60B2 16 Torque offset
06h 0x6040 16 Control word
0x1607 01lh 0x6040 16 Control word
02h 0x607A 32 Target position
03h 0x6060 8 Modes of operation
0x1608 01lh 0x6040 16 Control word
02h 0x6071 16 Target torque
03h 0x607A 32 Target position
04h 0x6080 32 Max motor speed
05h 0x60FF 32 Target velocity
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PDO index Sub- Default value |Bit length |Description Function Exclude
index group
0x1608 06h 0x6060 8 Modes of operation
0x1609 0lh 0x6040 16 Control word
02h 0x6072 16 Max torque
03h 0x607A 32 Target position
04h 0x60FF 32 Target velocity
05h 0x6060 8 Modes of operation
0x160A 0lh 0x6040 16 Control word
0x160B 01h 0x6060 8 Modes of operation
0x160C 0lh 0x6071 16 Target torque
0x160D 01lh 0x6072 16 Max torque
0x160E 01lh 0x6073 16 Max current
0x160F 01h 0x607A 32 Target position
0x1611 0lh 0x6081 32 Profile velocity
0x1612 01lh 0x6082 32 End velocity
0x1613 01h 0x6083 32 Profile acceleration
0x1614 0lh 0x6084 32 Profile deceleration
0x1615 01h 0x6087 16 Torque slope
0x1616 0lh 0x60B0 32 Position offset
0x1617 01h 0x60B1 32 Velocity offset
0x1618 01h 0x60B2 16 Torque offset
0x161C 01h 0x60FF 32 Target velocity
0x161D 0lh 0x60FE 32 Digital outputs
0x161F 01h 0x6085 32 Quick stop deceleration

4.4.4.TxPDO BR&t (Inputs)
Transmit PDO mapping(Inputs)
X HLE LT AN Mt B E BRI B8R . A TxPDO #4218 51 0x1A00 2| 0x1BFF X - i

This defines a list of objects that include data from the slave to the master. All TxPDOs are located in the object dictionary from
index 0x1A00 to Ox1BFF.

% 4-6 TxPDO WL Ac &
Table4-6 Transmit PDO mapping configuration

Sub Description Data type Access PDO Value

-Index mapping

0 Number of object in this PDO |UINT RW, NO 0-254

mandatory writable if variable mapping is

supported

1 First output object to be UINT R,depends upon  [NO Bit0-7:length of the mapped

mapped setting objects in bits

Bit8-15:sub index of the
mapped object

%13 / Continued on next page
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Sub Description Data type Access PDO Value
-Index mapping
N Last output object to be mapped |UINT R.depends upon |[NO

setting

R 4-T 4L T eRob FKAIRAL TXPDO X 4 :

The following table 4-7 describes the objects for the eRob TxPDO:
% 4-7 TxPDO X %

Table 4-7 The TxPDO objects

PDO Index Sub-Index Default value |Bit Description Function Exclude
length group
0x1A00 0lh 0x6064 32 Position actual value Position 0x1A01-0x1A04
02h 0x60FD 32 Digital inputs
03h 0x6041 16 Status word
0x1A01 0lh 0x6064 32 Position actual value Position 0x1A00,
0x1A02-0x1A04
02h 0x606B 32 Velocity demand value
03h 0x6074 16 Torque demand value
04h 0x6041 16 Status word
0x1A02 0lh 0x6064 32 Position actual value Position, Torque |0x1A00-0x1A01,
0x01A03-0x1A04
02h 0x6077 16 Torque actual value
03h 0x6041 16 Status word
04h 0x6061 8 Modes of operation display
0x1A03 01h 0x6064 32 Position actual value Position, 0x1A00-0x1A02,
Velocity 0x1A04
02h 0x60FD 32 Digital inputs
03h 0x606C 32 Velocity actual value
04h 0x6041 16 Status word
0x1A04 01lh 0x6064 32 Position actual value Position, Torque |0x1A00-0x1A03
02h 0x60F4 32 Position following error
03h 0x6077 16 Torque actual value
04h 0x6041 16 Status word
05h 0x6061 8 Modes of operation display
0x1A05 01lh 0x603F 16 Error code
02h 0x6041 16 Status word
03h 0x6064 32 Position actual value
04h 0x60F4 32 Position following error
05h 0x6061 8 Modes of operation display
0x1A06 01lh 0x603F 16 Error code
02h 0x6041 16 Status word
03h 0x6064 32 Position actual value
04h 0x606C 32 Velocity actual value
05h 0x6077 16 Torque actual value
06h 0x6061 8 Modes of operation display

%3¢ / Continued on next page
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PDO Index Sub-Index Default value |Bit Description Function Exclude
length group
0x1A07 0lh 0x20A0 32 Auxiliary position actual
value
0x1A0A 0lh 0x6041 16 Status word
0x1A0B 0lh 0x6061 8 Modes of operation display
0x1A0C 01lh 0x6062 32 Position demand value[plus]
0x1A0D 0lh 0x6063 32 Actual position [plus]
0x1AOE 01h 0x6064 32 Position actual value
0x1AOF 0lh 0x6069 32 Velocity sensor actual value
[plus/s]
0x1A10 0lh 0x606B 32 Velocity demand [plus/s]
0x1A11 0lh 0x606C 32 Velocity actual value
0x1A12 0lh 0x6074 16 Torque demand value
0x1A13 0lh 0x6077 16 Torque actual value
0x1A18 01h 0x6079 32 DC link circuit voltage
0x1A19 0lh 0x60F4 32 Following error actual value
0x1A1C 01lh 0x60FC 32 Position demand value [plus]
0x1A1D 0lh 0x60FD 32 Digital inputs
Ox1A1F 01h 0x6078 16 Current actual value

4.5DC #EX-FEPF Synco
Distributed Clocks (DC Mode) -Synchronous with SYNC0

Mt R LR e 5 22 T 0 A U B BT SYNCO FAFFZD,  CAB ORI D37 A 48 B & B TRD [R5 o 3R A 4
SIS IRV TIC B 58 4 R T I 4 o B 28— il ST SYNCO 5 S A H i ol SRJ5, I Bk ()5 HAth

TR B R4 i 4 (4 A3t B e

The Slave’ s application is synchronized to the SYNCO event, which is based on the distributed clock unit to ensure that the

time on all field bus devices is synchronized. Configuration of the Master and Slave cycle times are fully synchronized to the

first Slave in the network that is used as a reference clock with the SYNCO signal. This is then used to synchronize the slave

clocks of the other devices and the controller.

Master Slave Slave

Slave

Reference
LI\ clock

~any,

Ml o e@® E= -
U = © b

& | |6

] ‘ eRob eRob

B 4-3 IR E) 25 424

Figure 4-3 Clock synchronization architecture
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SM2  SYNCO Sycle tme SM2  SYNCO
Min distance j

SM/SYNCO
€
Output Output delay
0x1C32:9
0x1C32:6

i
T
1
1
1
1
:
Calc and Copy time :
1
1
]
1
1
1
1

1
T
1
1
1
1
T
1
1
1
1
1
1
1
1
1
Input 1
d
1
1
1
1
1
1
1
1

]
1
]
1
1

' Output

|g§%%e3|%y Falc and Copy tim 1 execution

: 1 0x1C33:6 '
! 1
! 1
1 \ \
! 1
]
! 1
Input T\ / Input '
latched ! 1 ready 1

Internal
ticker

] 4-4 DC A 7 &

Figure 4-4 DC mode timing diagram

K 4-4 VEAIN 4R T DC R FE, b Min distance SM/SYNCO /& SM2 FiAF1 DC I 2 8] () e i I 1|, A
ek B [A) 2> 3 350k 4ES ;. Output Cale and Copy time /2 il 2] AL FF 215 FF A ESC w3k BUCEHE oI 5 22 1) ek (1)
Output delay & X N FRE AT % H BT 5 (O8] . Input delay S& M3 B2 SYNCO 15 5 F1S2Brim A\ SYNCO 155 2 [4]
[JEF 8] Inputs Calc and Copy time s 546 A £ 2 1 2 ESC Frifi (8] . Firfa Mk #mT LABC B 5 KN 500 us (i 2
KHz) Wi AIERT, Master cycle time NiZ 21 K520 (111 1x500us, 2x500us, 3x500us...nx500us) .

The figure 4-4 details the DC mode timing, where the Min distance SM/SYNCO is the minimum time between SM2 arrival
and the DC clock. Failing to attain this time cause a delay in the output execution; The Output Calc and Copy time is the time
required to detect that AL arriving and obtain the relevant data from the ESC;Output delay is defined as the time required for
the application to perform the output. The Input delay is the time from the SYNCO signal until the actual inputs capture; and the
Inputs Calc and Copy time is the time taken to copy the inputs to the ESC. All slaves can be configured to a maximum of 500
us (up to 2 KHz) and the Master cycle time should be a multiple of that value (e.g. 1x500us, 2x500us, 3x500us-*-nx500us).

4.5.1. @B ERERE

Synchronization mode selection

FE LN % B ] LLiZ#% DC-Synchron:
1. TwinCAT3 7 flli%# Drivel (ZeroErr Driver).
2. F P AR A %k B DC-Synchron ([FIBHER) 1E NIz,

Follow these steps to select DC-Synchron:
1. Select Drivel(ZeroErr Driver) in the left column of the TwinCAT system message window.

2. Under the DC tab in the right column,select DC-Synchron as operation mode.
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Search Solution Explorer (Ctrl+;) P~

3] solution 'eRob_Motioncontrol Project (1 project)
4 4] eRob_MotionContral_Project
b @l svsTEmM
b MOTION
PLC
|| saFETY
Ce+
&l AnALYTICS

4« Ewo

4 = Device 3 (EtherCAT)
*2 Image
*8 Image-Info

b 2 SyncUnits

b Inputs

b [ Outputs

b InfoData

4 “ Drive 1 (ZeroErr Driver)

b Transmit PDO mabpina 0

4-5 DC mode %45 7
Figure 4-5 The DC mode selection interface

4.5.2. B/NEE B E

Minimum communication cycle time

FF TwinCAT3 MK, eRob SZFEAI I/ NEAE MRS 8]/ 500us, EtherCAT W& S RFZEREZE /D 6 AN .

Based on the TwinCAT3 test, the minimum communication cycle time supported by eRob is 500us, and the EtherCAT network

supports the connection of at least six slave nodes.

A ST T P D R T

1. TwinCAT3 Z MR H & Hi&+$ “Real-Time”,

General EtherCAT DC

Operation Mode:

2. fEAN B FLH 1%k FE Base Time A 500us, 1 4-6 Fis.

3. TwinCAT3 Z M35 H & % # “NC-Task 1 SAF”,

4, fEA M Task FL1HIIERE Cycle ticks A 1, BIBEE Cycle time ¥ 0.5ms, #1[&

4-7 FioR

Follow these steps to configure the communication cycle time:

1. Select "Real-Time” in the project window on the left of TwinCAT3.
2. Set the Base Time to 500us in the right ”Setting” interface, as shown in Figure 4-6.
3. Select "NC-Task 1 SAF” in the project window on the left of TwinCAT3.

4. In the right "Task” interface, set "Cycle ticks” to 1, that is, set Cycle time to 0.5ms, as shown in Figure 4-7.
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[N ] '| o-F | /‘E ISettings k)nline Priorities C++ Debugger
RS ARETEE Ctrl+) P~

Q] #2575 TwinCAT Project2-j6"(1 MFE) _
4 il TWinCAT Project2-j6 Configured Size [MBI:

q
4 (@ svsTem Allocated / Available:

Router Memory Global Task Config
Maximal Stack Size [KB] 64KB v

(1 1/0 Idle Task Available Cores
E} Tasks
=iz Routes
2% Type System
TcCOM Objects
OTION
4 NC-Task 1 SAF 0 [v Default |/500%F ~180 %
[21 NC-Task 1 SVB
28 Image
[ Tables
Objects
> Ea Axes
gl ric
SAFETY
[ Cc++
& ANALYTICS
<« Fyo Object RT-Core Base Time (ms) Cycle Time (ms)
- 'E Devices
NC-Task 1 SAF Default (0) ¥ 1500 ps 0.500 ms

4 == Device 2 (EtherCAT)

35 Image [ 1/0 Idle Task Default (0) ¥ 1500 ps
% Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
9 Drive 1 (ZeroErr Driver)
9 Drive 2 (ZeroErr Driver)
Q Drive 3 (ZeroErr Driver)
f Drive 4 (ZeroErr Driver)
9 Drive 5 (ZeroErr Driver)
9 Drive 6 (ZeroErr Driver)
4 gh Mappings

Shared / Isolated: 1 E‘ 0 E‘ Read from Target Set on Target

Core RT-Core 4 Base Time Core Limit

1ms

b
b
b
b
b
b
4
b
b
b

K 4-6 Real-Time ¥ & 5t [
Figure 4-6 Real-Time setting interface

cCo@ME-| - I‘E [Task_settings Oniine Add symbols
SRR R REIEE(Crl+) P~
Ve NC-Task 1 SAF Port: 501 =
] #ETTE"TWInCAT Project2-j6"(1 ATRE) ame _— ° -
4 Ll TWinCAT Project2-j6 2 Auto start Object Id:  0x05000010
4 SYSTEM

B License ("] Auto Priority Management Options

4 @ Real-Time Priority: 4 El ] Disable

[Z 1/0 Idle Task
& Tasks Cycle ticks: (] Create symbols
&slz Routes = .
%% Type System Start tick (modulo): - [_IInclude external symbols
TcCOM Objects
OTION

("] Separate input update

Pre ticks: 0 E

(JJWarning by exceeding 8 /0 at task begin
[ ] Message box

Watchdog Cycles: 0 E

SAFETY
ﬂ C++
& ANALYTICS Comment:
4 F o
4 'E Devices
4 == Device 2 (EtherCAT)
*2 Imace

K 4-7 Cycle time W & FHHI
Figure 4-7 Cycle time setting interface
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Chapter 5 Motion Control

5.1 BIENFF

Operation Sequence

5.1.1. MAFHTH BRI SERE IR VERS FF

Operation sequence from power on to servo on

eRob CANopen and EtherCAT User Manual V1.11

VE 1 EERMEREE, S22 500ms UL LR KIZEFTES .

Notel:Make sure to wait at least 500ms after servo on before sending the motion command.

VE2: M X4012911X fRAFH 4G, F L HZE AR 5E S HES IR TR B 8 #PiREE N 5 7.

Power Supply 1
(DC+/DC-) . Power OFF Power ON
' ! 8s
1 1
1 1
1 1
Servo Ready 1 1
1 1
i 1
1 1 1
1 1 1
1 1 1 T
6.7.15
Enable Operation 1 1 1 1
(0x6040) ! ! Servo OFF :‘(—)' ! Servo ON
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
: \ Holding brake '
Brake control ! 1 Folding brake ]
1 1 engaged 1 1
1 1 1 +
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
Motor Velocity 1 1 1 1 1
1 1 1 1 1
i 1 1 1 1
1 1 1 >
>500ms

Note2: Starting from version X4012911X, the time required for the servo ready after power-on has been reduced from 8 seconds

to 5 seconds.
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5.1.2. MARRBERE I fRIAR T SEREBRIERS FF

Operation sequence from servo on to servo off

Power Supply
(DC+/DC-) Power ON Power OFF
Enable Operation . 0:Servo OFF
(0x6040 [bit3]) 1:8ervo ON

Motor Velocity

1
1
1
Holding brake released ! 300ms Holding brake engaged
1
Brake Control ! € >
1 1
1 1
1 1
Operation Enabled Motor excitation ' >300ms Motor excitation released
(0x6041 [bit2]) € >

(Motor excitation signal)

-] et

FE: IRH B ERENABE A5 KT 300ms.
Note: Normally, enabling and disabling intervals should be greater than 300ms.

5.2 R HIEREL

Control Loops

5.2.1. £ AR B EH

Full-closed Loop Position Control

& 5-1 Fros, eRob 58 TR ZH R I P9 B 48 0B XU ) 24 PR 4 PRI PR A SRS, O BEADURE B2, SRINS AMER IR M AL B iR 22 A1
i,

As shown in Figure 5-1, the eRob uses a full-closed loop control with built-in dual absolute encoder, no friction accuracy, and

real-time compensation for the transmission error and backlash of the reducer.

Bl 5-1 4 PRI L B 12 A P
Figure 5-1 Full-closed Loop Position Control
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y
E

1 . B R G B 25 ) 7 PR
EIENLIAFE L LI B P A 45 14 20

Coefficient =

1 the Resolution ratio of Load encoder

Coefficient = *
1 reduction gear  the Resolution ratio of Motor encoder

A7 A BB i B AR PR 70 . 524288

the Resolution ratio of Load encoder: 524288

FEL WL B Pl R 8 £ 0 6 131072

the Resolution ratio of Motor encoder: 131072
3 BETERN

Operation Mode

5.3.1. BTN

Operation Mode
fFFEZATIEA R (0x6060) K5 B FT 75 ig 17 2.

The modes of operation (0x6060) is used to set the desired operating mode.
R 5-1 1847 (0x6060)

Table 5-1 Modes of operation (0x6060)

Modes of operation (0x6060)

Value Modes of operation Data type R/'W
0x01 R ERAL E A Integer 8

Profile Position mode Read/write

0x03 5 A
Profile Velocity mode

0x04 A B AR AR

Profile Torque mode

0x06 [l TR AR
Homing mode (Not support)

0x07 AL EIEAME L CRIANSCHD)
Interpolated Position mode (Not support)

0x08 JE SR B A 5K
Cyclic Synchronous Position mode
0x09 Je 1 15 2 i P A 2K
Cyclic Synchronous Velocity mode

0x0A JE A R H A

Cyclic Synchronous Torque mode
S HOL RIS

Changed settings become active immediately

FHETEAE RS (0x6061) EBELHTIHETER.

The modes of operation display (0x6061) can be used to read the current operating mode.

ZeroErr Co., Ltd 33 /177 WWW.ZEroerr.cn


https://www.zeroerr.cn

ZeroErr eRob CANopen and EtherCAT User Manual V1.11

R 52 B THAEIR (0x6061)
Table 5-2 Modes of operation display (0x6061)

Modes of operation display (0x6061)

Value Modes of operation display Data type R/'W
0x01 R A BB Integer 8

Profile Position mode Only read

0x03 e AR
Profile Velocity mode

0x04 56 J5R A AR 2

Profile Torque mode
0x06 Bl %A GRS
Homing mode(Not support)

0x07 frEAfAME CEIANSCRRD
Interpolated Position mode(Not support)

0x08 JAE A B

Cyclic Synchronous Position mode
0x09 o S ) A e E A

Cyclic Synchronous Velocity mode

0x0A JA R A AR A
Cyclic Synchronous Torque mode
S RIS

Changed settings become active immediately

5.3.2. BITEA YL
Operation Mode Switch
B AT AR Q)3 =
Operation mode switch note
L RTBATREY),  H AT SCRE M BE R LIRS T Ul His 17 A
2. WAtz AT = A B A (PP CSP) Wi, T skbrfoE 0x6064 HIMEIL T H AR B 0x607A.

1) As for the operation mode switching, at present support switching in the operation enabled state.

2) Before switching from another operation mode to position mode (PP, CSP), assign the actual position 0x6064 to the target
position 0x607A.

5.4 PDS FSA

fal iR B 3)) #5318 1 CANopen JRZHL (Finite State Automation,FSA) R SCHARZS A B A AR 3= # Theg . b A H
il (0x6040) SKF il Wik FSA WPIRAS I, Ml APIRAS T (0x6041) BTG M BRA kmi B 35k . K] 5-2 AR
SHLTIHRAR K, REVHIE T SE R 5-3.

Servo drives use the CANopen finite state automation (FSA) to define their state and corresponding servo control functions.
The master uses control words (0x6040) to control the slave state switching of the drive, and the slave drive uses the status word
(0x6041) to feedback to the current state of the master” s drive. The following figure 5-2 is the switching flow chart of the finite

state machine, and the description of each state machine can be referred to table 5-3.
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Start
0
Power Disabled ¢
Low_level power disanled Not ready to
switch on

|
1

€« 15— Fault
»[Switch on disabled
A
I L)
L
> Readyct): switch | 4o 12 14
[ A
3 6
Power Disabled * I
8
High_level power disabled 9 Switchon  |—
No torque on motor Fault reaction
| * active
4 5
A 4 I
Torque Enabled ]
Operation enabled}—11—> Qu'Ck. stop ——13
Torque on motor active
IF error occurs
B 5-2 B IR
Figure 5-2 Device state machine
WRET (0x6041) AL THKBITRERER.
The status word (0x6041) provide information on the operating state.
®5EIREFER
Table 5-3 Status word information
Operation state |Bit7~ |Bit 6: Bit 5: Bit 4: Bit3: |Bit2: Bitl: Bit0: Description
Bit 15 [Switch on |Quick |Voltage |Fault |[Operation |Switched [Ready to
disabled |stop enabled enabled |on switch on
EIpce xxxx |0 0 X 0 0 0 0 IRZN T O
Not ready to XXXX Drive function is disabled.
switch on
RS  |xxxx |1 0 X 0 0 0 0 A TE K o
Switch on XXXX Xz 2% S5 LME
disabled IXZhThAE DA .
Drive initialization is complete.
Drive parameters maybe changed.
Drive function is disabled.
] MR AL 4 17 xxxx |0 1 X 0 0 0 1 KB &S LME L
Ready to switch |xxxx KB ThRe AR .
on Drive parameters maybe changed,
Drive function is disabled.

#L3% / Continued on next page
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Operation state |Bit7~ |Bit 6: Bit 5: Bit4: Bit3: |Bit2: Bitl: Bit0: Description
Bit 15 [Switch on |Quick |Voltage |Fault |[Operation |Switched [Ready to
disabled |stop enabled enabled |on switch on
SERHTIFAMR [xxxx |0 1 X 0 0 1 1 WEhesThRE DA
bt XXXX UK R T R IR A5 e
Switched on Drive function is disabled.

Current offset calibration done.

Al iz 47 xxxx |0 1 X 0 1 1 1 A I e
Operation XXXX e FRBhDRe, FHEALERE.
enabled No faults have been detected .

Drive function is enabled and power

is applied to the motor.

P xxxx |0 0 X 0 1 1 1 IEEPAT PUEAE L) fE -

Quick stop XXXX AR DR, BALERE.

active Quick stop function is being
executed.

Drive function is enabled and power

is applied to the motor.

R AL xxxx |0 0 X 1 1 1 1 DX I, AR IR IE7E AT
Fault reaction | Xxxx FEfE Pl R
active A fault has occurred in the drive.

Selected fault reaction is being

executed.

i xxxx |0 0 X 1 0 0 0 IR 7% B B A

Fault XXXX IREhASH T B, SR RE
H.

A fault has occurred in the drive.
Drive parameters may have changed

drive function is disabled.

i B«

Bit4: Bit4=1 X/RBHEHRIES . WEREER BRI S, AR Switched on #4431 Operation enabled.

Bit 7: WHIREFM Bit 7 (&%) N1, WRRFAEE R, ZENRHIRBULE PDS FSA fPIREAN SR, &
R SEZ SRR (0x3B68) H4iiH .

Bit9: WIHEWE T Bit9, WAPITMZMEHS. W Bit 9 #rEE, WK @ A B i D3 TH5m] . EX s
BT, AARAT LLE I B i i B NS

Bit 10: FiA HFx:

1. PRAFE Bit 10 By 1IN, R LA TR .

2) fEIB AT AME T, Bit 10 B4 1.
Bit 12: Bit 12 T ¥4 aTiaiT iR, Bit 13: Bit 13 {4 EREE— DA 2 5 EHRR, 48N 1.
Description:

Bit 4:Bit 4=1 indicates whether the DC bus voltage is correct. If the voltage is missing or is too low, the device does not transition

from switched on to operation enabled.

Bit 7 :If bit 7 (warning) of the status word is 1, it indicates a warning event exists. Warning is not an error or fault. The status of

the PDS FSA does not change. The cause of the warning may be given in the Warning code object (0x3B68).

Bit 9: If bit 9 is set, the device carries out commands via the fieldbus. If Bit 9 is reset, the device is controlled via a different

interface. In such a case, it is still possible to read or write parameters via the fieldbus.
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1)When bit10 (Target reached) of status word is 1,Indicates that the motor reached the preset value.

ltissetto “1” when an operation mode is changed.

Bit 12:Bit 12 is used for monitoring the current operating mode.Bit 13: Bit 13 only becomes

prior to further processing.

5.4.1. RISF 0x6041
Status word 0x6041

K 5-4 REF
Table5-4 Status word

“1”

if an error needs to be resolved

REF (0x6041)
Status word(0x6041)
Bits Name Description
0 W& FT A AR AL B8 1-H%, 0-FL%%
Ready to switch on 1. valid, 0-invalid
1 A A g 1-BX, 0-F3%
Switched on 1-valid, O-invalid
2 fARIZAT 1-H%, 0-L%%
Operation enabled 1-valid, O-invalid
3 b 1455, 0-JE%k
Fault 1-valid, O-invalid
4 i = [ 2% 1/, 0-65K
Voltage enabled 1-valid, O-invalid
5 PLE T L 1-H%, 0-L%%
Quick stop 1-valid, O-invalid
6 ] AR TG i it 1-H%, 0-FL%%
Switch on disabled 1-valid, O-invalid
7 ik 1%, 0-FL%%
Warning 1-valid, O-invalid
8 I FEEXL RE X
Manufacturer-specific No define
9 BT e il
Remote L. AR (BRI, 0-T6Rk
1-valid(Defaulted), 0-invalid
10 HAREIE 1B %, 0-E5K
Target reach 1. valid, 0-invalid
11 B N B A B PR -8, 0- %%
Internal limit active 1-valid, O-invalid
12~13 g iz T 5 & AR ki AT 2 5%
Operation mode specific Related to each servo operation mode
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REF (0x6041)

Status word(0x6041)
14~15 ] FEE X AR S
Manufacturer-specific No define
*® 5-5 AT ARRE T
Table 5-5 Status words for each operation mode
Status word for the operating mode-specific settings.
Operation mode |Bit8 Bit10 Bitl2 Bitl3 Bitl4 Bitl5
PP Reserved Target reached |Set-point acknowledge following error (not |Reserved Reserved
support)
PV Reserved Target reached |Reserved Reserved Reserved Reserved
PT Reserved Target reached |Reserved Reserved Reserved Reserved
HM Not support
1P Not support
CSP Reserved Reserved Drive follows command  [following error (not |Reserved Reserved
value(not support) support)
CSV Reserved Reserved Drive follows command  |Reserved Reserved Reserved
value(not support)
CST Reserved Reserved Drive follows command  |Reserved Reserved Reserved
value(not support)
5.4.2. #2517 0x6040
Control word 0x6040

Pl 0 T UIHg IR As .

The parameter control word can be used to switch between operating states.

% 5-6 51
Table 5-6 Control word
Control word(0x6040)
Bit Name Description
0 frl et g
Switch on 1. A2, 0-3
1-valid, O-invalid
1 P 3 (A e 1A% 0-T63L
Enable voltage 1-valid, O-invalid
2 PRI AL
Quick stop 0. A&k, 1-3
0-valid, 1-invalid
3 Al fkiz 4y 1-A% 0-T63k
Enable operation 1. valid, 0-invalid
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Control word(0x6040)
4~6 R TR 5 & Ar IRis AT R 3 2%
Operation mode specific Related to each servo operation mode
7 R R AL Bit7: bTHEHR
Fault reset Bit7: Valid rising edge
8 {21k RAE X
Halt No define
9 R BT 5B A MR AT R 3 2%
Operation mode specific Related to each servo operation mode
10 TRH ARIE XL
Reserve No define
11~15 " HKEEX ] FKBE
Manufacturer-specific Manufacturer specific

R 57 Fiafr Az

Table5-7 Control word for each operation mode

Control word for the operating mode-specific settings.

Operation mode |Bit4 Bit5 Bit6 Bit8 Bit9 Bitl1~Bitl5

PP new set-point  |change set absolute/relative reserved reserved reserved
immediately

PV reserved reserved reserved reserved reserved reserved

PT reserved reserved reserved reserved reserved reserved

HM not support

1P not support

CSP reserved reserved reserved reserved reserved reserved

CSv reserved reserved reserved reserved reserved reserved

CST reserved reserved reserved reserved reserved reserved

5.5 RSV ERK

Cyclic Synchronous Position Mode

0 R T 0x6060 HIME L E N 8 B, eRob X T4 TAEE A BRI DA B
When the value of the object dictionary 0x6060 is set to 8, eRob is operated by cyclic synchronous position mode.

2 JE SRR A B s R, = ik s 1] 8 SE I BIZE A R 9 HLAE A4S EtherCAT/CAN 3815 JA R 1% H A A B 45 245 eRob
RAELL, 1E eRob TR N FHAT AL B . Sl BEFEb] . R

In the Cyclic Synchronous Position mode, the master controller generate trajectory and transmit the target position to the eRob
at each EtherCAT/CAN communication cycle, and the eRob performs position control,velocity control and torque control.

5-3 YLH 1 IRBh AR EmI DO BE RN S AR R, B Rk B e d e ) B AR AL E (0x607A) 84, DAL ATIER)
FF Rl s A (E (0x60B1) SHIFRELME (0x60B2). PR T AT F-0r B YE FE BRI, DUEE S sk 2k
Hbr AL BN AL B, b BB s e e, RIS ) DLk 6k ) S bridt BB 5 Se PRt aa 18, A B w22
(The following error actual value) #{F{E—A IS %,

The figure 5-3 shows the inputs and outputs of the drive control function. The input values (from the master controller) are the
target position(0x607A) as well as an optional velocity offset (0x60B1) and an optional torque offset(0x60B2) used for feed
39 /177
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The target position is interpreted as absolute value. The position actual value is used as mandatory output to the control device.

Further outputs are the velocity actual value and torque actual value. The following error actual value is used as an additional

parameter.

Target position
(0x607A)

Software position Position
lmit (0x607D) | fimit
Position offect function

0x60B0)

Max profile
velocity(0x607F) | Speed »
jaiatAnash AN fhyidiet Position

function trajectory

generator

dQuic‘k Si‘op Position demand
leceleration value(0x6062) Position

Positive
torque limit
0XBOEO;

Negative
torque limit
OXBOET

Velocity offset
(0x60B1)

Max torgye
(0x6072)

Speed

Torque
control

(0x6085) __ |acceleration control
limit function| loop

Control

Word(0x6040)

Torque actual
value(0x6077)

control
loop

loop

Torque

offset
(0x60B2)

Velocity actual
value(0x606C)

Position window(0x6087)

Statusword target 1
041

[Bit 10])
Window
comparator

Position actual
value(0x6064)

eRob

Following error actual -
value(0x60F4) +

Following error window(0x6065)

Window
comparator

] 5-3 CSP KA ThRE
Figure 5-3 The function of CSP mode
#E DI Operate steps:

1. WERR, 0x6060=08h, JEMEHHr B,

Set 0x6060 to 08h to set the mode as the cyclic synchronous position mode;

2. RHSEBRALE 0x6064, WE HIRNLE 0x607A 25T X 5 sLbrfr B 15

Read the actual position 0x6064, set the target position 0x607A equal to the current actual position value;

3. BG4S 0x6040, iEIRE DL T B ERE,

Set the control word (0x6040). Follow these steps for operation.
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Steps Control word Meaning
Bit4 Bit3 Bit2 Bit 1 Bit0
1 0 0 1 1 0 Shutdown (5% 4])
2 0 0 1 1 1 Switch on (#E#%{H
3 0 1 1 1 1 Enable operation (ff§)

A2 AR AR 1) H AR AL B U 0x607A IXANKE R SR I PE L K% 4 eRob TR
The master controller periodically sends the planned target location points to the eRob joint module via the object dictionary
0x607A.

%% 5-8 CSP B PR T A /AL
Table5-8 CSP mode dependent bits of the status word

Parameter value Meaning
Bit10 = H brFik G RS AN B A B I [ (4R S ) 4 B TE H AR+ B
Bit10 = Target reached JEEIN, WHZA BB N 1.

0= RIEF|H b B

1=ik3 HirfLE

The bit is set to 1 if the actual position stays in the window of the target position
+ position window for a duration of position window time.

0 = Target position not reached

1 = Target position reached

Bitl1 = 3 {F A AR o B R R HIHLE BE 0x6080 R BE 75 >R A 0x606B AFEJFEE & 0x6081
Bitl1 = Internal limit active AL B IR B 0x607D BRAIAL E 75 5K AH 0x6062.
Max motor speed 0x6080 limits velocity demand value 0x606B and profile
velocity 0x6081.

Software position limit 0x607D limits position demand value 0x6062.

Bit12 = 2% H ARz &
Bit12 = Target position ignored

Bit13-15 N/A

FIFEHIRT 57 i Associated Objects
#* 5-9 5 CSP BEARERAIR 5
Table5-9 Objects associated with CSP mode

Index Sub Name Unit Data type Access PDO
-Index mapping

0x6040 00h Control word - UINT RW RxPDO
0x6041 00h Status word - UINT RO TxPDO
0x6060 00h Modes of operation - INT RW RxPDO
0x6061 00h Modes of operation display - INT RO TxPDO
0x6062 00h Position demand value plus INT RO NO
0x6064 00h Position actual value plus INT RO TxPDO
0x6065 00h Following error window plus UINT RW NO
0x6067 00h Position window plus UINT RW NO
0x6068 00h Position window time 0.05ms UINT RW NO
0x6081 00h Profile velocity plus/s UINT RW TxPDO

%3 / Continued on next page
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Index Sub Name Unit Data type Access PDO
-Index mapping
0x6083 00h Profile acceleration plus/s? UINT RW TxPDO
0x6084 00h Profile deceleration plus/s? UINT RW TxPDO
0x607A 00h Target position plus INT RW RxPDO
0x607D 01h Software position limit: Min position  |plus INT RW NO
limit
02h Software position limit: Max position |plus INT RW NO
limit
0x60F4 00h Following error actual value plus INT RO TxPDO
5.5.1.CANopen PDO EB{EZ IR
CANopen PDO communication message control
LA ik ID=1 Jy 1
Take the servo ID=1, for example
CSP pattern Steps COB-ID |Data
bR, BCEA | RHLE AR A 00 0201
KB Stop remote node
Stop the node and
configure the
relevant parameters
EEDATEY 00 8201
Reset communication 701 00
BEE A MIFRD A B AR 601 2F 60 60 00 08 00 00 00
Set the cyclic synchronous position mode 581 60 60 60 00 00 00 00 00
#xtia Ty CSP A 601 40 61 60 00 00 00 00 00
Check operating mode to CSP pattern 581 4F 60 60 00 08 00 00 00
KM KA A 601 2305 10 00 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
B 1E A Y15 E O 1000us 601 23 06 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 60 06 10 00 00 00 00 00
PDO BN TC B ififE | TXPDOI i B ifi e | 5% TxPDO1 601 2300 18 01 81 01 00 80
The PDO mapping |The TxPDOL1 Disable TxPDOL1 581 60 00 18 01 00 00 00 00
configuration configuration
process process
BB ALAARA 601 2F 00 18 02 01 00 00 00
Defines the transmission type 581 60 00 18 02 00 00 00 00
TRBRJRAT WA 601 2F 00 1A 00 00 00 00 00
Defines the number of valid entries |581 60 00 1A 00 00 00 00 00

in the mapping record
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CSP pattern Steps COB-ID |Data
0x1A00: 01h B 0x60410010  |601 2300 1A 01 1000 41 60
(IRAF) 581 60 00 1A 01 00 00 00 00
0x1A00:01h maps 0x60410010
(status word)
0x1A00: 02h Bi 0x60640020 601 2300 1A 02 20 00 64 60
(EbRhLE) 581 60 00 1A 02 00 00 00 00
0x1A00:02h maps 0x60640020
(actual position)
0x1A00: 00h 5 A\BLESXT SN 601 2F 00 1A 00 02 00 00 00
2 581 60 00 1A 00 00 00 00 00
0x1A00:00h: the number of valid
entries in the mapping
$17F TxPDOI 601 2300 18 01 81 01 00 00
Enable TxPDO1 581 60 00 18 01 00 00 00 00
RxPDOI1 A EJiifE| %M RxPDOI1 601 2300 1401 01 02 00 80
The RxPDO1 Disable RxPDO1 581 60 00 14 01 00 00 00 00
configuration
process
BB AR 601 2F 00 14 02 01 00 00 00
Defines the transmission type 581 60 00 14 02 00 00 00 00
T B A R 601 2F 00 16 00 00 00 00 00
Defines the number of valid entries |581 60 00 16 00 00 00 00 00
in the mapping record
0x1600: 01h Wi 0x60400010 601 2300 16 01 10 00 40 60
(=) 581 60 00 16 01 00 00 00 00
0x1600:01h maps
0x60400010(control word)
0x1600: 02h BT 0x607A0020  |601 2300 16 02 20 00 7A 60
(AbAhLE) 581 60 00 16 02 00 00 00 00
0x1600:02h maps 0x607A0020
(target position)
0x1600: 00h SHFXF R AKL: 2 (601 2F 00 16 00 02 00 00 00
0x1600:00h:the number of valid 581 60 00 16 00 00 00 00 00
entries in the mapping record: 2
$17F RxPDO1 601 2300 14 01 01 02 00 00
Enable RxPDO1 581 60 00 14 01 01 00 00 00
JR BT R NMT J5 3541 5 0 0101
Start the node NMT start remote node
B 0x6064 FRH 2 A SLFr 7 & 601 40 64 60 00 00 00 00 00
Read 0x6064 to get the actual position 581 43 64 60 00 00 00 00 00
5 0x607A 55T 1T SLhr L & 601 23 7A 60 00 00 00 00 00
Write 0x607A equal to the actual position 581 60 7A 60 00 00 00 00 00
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CSP pattern Steps COB-ID |Data
FiIAI% RxPDOL | UKL RS |42 5 B E N 128; 201 80 00 00 00 00 00
Cycle to send Motor clear error | B AR E ¥ E N 0 plus.
RxPDO1 Control word set to 128;
Target position set to 0 plus.
FIE A ot 080
Send sync frame 181 40 12 00 00 00 00
HLBLAE AE Pl B E N 6 201 06 00 00 00 00 00
Enable AR E B E N 0 plus.
Control word set to 6;
Target position set to 0 plus.
FIE A ot 080
Send sync frame 181 21 12 04 F8 4F 00
Pl E N T 201 07 00 00 00 00 00
HARMI B E N 0 plus.
Control word set to 7;
Target position set to 0 plus.
FIE AT 080
Send sync frame 181 3312 00 00 00 00
Pl BB N 15; 201 OF 00 00 00 00 00
HARMIE W E N 0 plus.
Control word set to 15;
arget position set to 0 plus.
FIE AT 080
Send sync frame 181 37 16 00 00 00 00
WEHARME | RE N 31 201 1F 00 0A 00 00 00
Set the target HArAI B % E 9 10 plus.
position Control word set to 31;
Target position set to 10 plus.
FIE A 080
Send sync frame 181 37 16 0A 00 00 00
5.6 BRI BT
Profile Position Mode

LT R T 0x6060 AR E A 1 I, eRob KA TAEER AL B A .
When the value of the object dictionary 0x6060 is set to 1, eRob is operated by profile position mode.
FERCER AL B, PRIk A b h S 00 HARA B . eI . SR ERRIE L . R B AT AL IS B . R

fr B M R B RUEALIZ AT

B AT th 2 th R IR I Eh 45 B 5 A

In the Profile Position mode, the eRob executes a movement according to a target position, acceleration,deceleration and velocity

values sent from the master controller. The profile position mode is mostly used for point-to-point positioning operation, and

the running curve is planned by the servo drive itself.
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Target position(0x607A)

Max profile velocity(0Ox607F)

Positive torque
limit (0X60EQ
Position |-»|
PP A N tive t
Software position limit (0x607D) limit ﬁﬁ: ‘Siegwe
function

Max torqye
(0x6072)

Speed _
Profile velocity(0x6081) fu'n"g'i'on B Eesggnry
generator|
Profile acceleration(0x6083) PSZ:ﬂZTJiZ';:;)d Posi‘ﬂo‘n Spe‘ed‘ N TorriueI
Profile deceleration(0x6084) | Acceleration loop loop +T loop
limit function
Quick stop deceleration(0x6085)| Torque
offset
(0x60B2)
eRob
Torque actual value(0x6077)
Velocity actual value(0x606C)
Position window(0x6067)
Position window time(0x6068)
Position actual value (0x6064)
Following error actual value(0x60F4) fl\- +
N\
Following error window(0x6065)
comparator
K 5-4 PP Tl RE
Figure 5-4 The function of PP mode
#E DI Operate steps:
1. B i, 0x6060=01h, RN E BN
Set 0x6060 to 01h to set the mode as the PP mode.
2. WE HIFALE 0x607A;
Set target position 0x607A;
3. WEREEE 0x6081;
Set profile velocity 0x6081;
4. VB IEE 0x6083;
Set profile acceleration 0x6083;
5. BCERCEEGEE 0x6084;
Set profile deceleration 0x6084;
6. W EFEN]F 0x6040, 1 TEIE LT D BRAE .
Set the control word (0x6040), follow these steps for operation.
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Steps Control word Meaning
Bit4 Bit3 Bit2 Bit 1 Bit 0
1 0 0 1 1 0 Shutdown (55 14])
2 0 0 1 1 1 Switch on (# % i fiE
3 0 1 1 1 1 Enable operation (f# §E)
4 1 1 1 1 1 Command triggered (72 il &)

D AT BAgshtn 25, #w BHWAT N BRIZsin S R E R E A E, WK
After the servo completes the first motion command, the servo sets the target position and velocity,and other conditions to

execute the next motion command.

8) BLEEHITES 0x6040, T2 dr il Ay BTl A, PR Hb 0K 2 1 5 bitd B VI8 off fU) 4 on, falflA
=iz,

Set the control word (0x6040). Since the command is rising-edge triggered,switch bit 4 to off first and the to on.

Steps  [Control word Meaning
Bit4 Bit 3 Bit 2 Bit 1 Bit 0
1 0 1 1 1 1 Enable operation ({f &
2 1 1 1 1 1 Command triggered (fiv&fil &)

T (0x6040) HHHIEE 4-6 FLRILE 8 A% il FF4H R 3h

Bits 4-6 and bit 8 in the Control word (0x6040) start a movement
R 5-10 PP B FA] 5 A1 R AL

Table 5-10 PP mode dependent bits of the control word

Parameter value Meaning

Bit5: Change set point Bit4: New target value

immediately

0:Non-immediate update 0=>1 Frag ) B BB E.

WRR A FSLEN A R84, HaTHIEsh i & IEFER
AT GEARSEROD,  BIAEERMSCERH (1 f A i &
(Bit4:0=>1), flJlRth &K SEHAT U TRz 32, A
HLEHHTIZ S a2 5EUa (FE4 1T HARGLE T 1E), 7
SHNIFPATH IS B2

Starts a movement to a target position.

If the command is not enabled to take immediate effect,
when the current motion command is in execution (not
yet complete), the servo continues to execute the current
motion command even if a new command is triggered
(Bit4:0=>1) . The new command is acknowledged and
executed only after the current command is

complete(The movement is stopped at the current target

position) .

#:3% / Continued on next page
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Parameter value Meaning

1:Immediate update 0=>1 THEG 1 H AR B 5D

AR SRR RS, TR 3 iy & IEAE ST
W CHARTERO, frlf— LR 0 fi A i &
(Bit4:0=>1), o LHI IS iz shig & I F AT
Hizahnr 4.

Starts a movement to a target position.

If the command is enabled to take immediate effect,
when the current motion command is in execution (not
yet complete), the servo immediately interrupts the

current command and executes the new command once

receiving the new triggered command (Bit4:0=>1) .
Bit6 = 2% i& 2/ XIS ) 0: 4XIEE)
Bit6 = Absolute/Relative 1: FHXIEE) (R3HF

0:Absolute movement

1:Relative movement (Not Support)

Bit8 = {5 1I- 0: BRIAME
Bit8 = Halt 1: fFFEILETRY (0x605D) {51435
0:default

1:Stop movement with halt option code (0x605D)

KT HETHIZHE BTl DIRE T (0x6041) 345

Information on the current movement is available in the status word(0x6041).
R 5-11 PP BRI A T AR SAL

Table5-11 PP mode dependent bits of the status word

Parameter value Meaning
Bit10 = H#rFik 0= REVILH) HbrhLE
Bit10 = Target reached 1= 38 Hbrfr &

0 = Target position not reached

1 = Target position reached

Bitll = B 7 BAEIR T R HALIE R 0x6080 FR il i B 75 >R {H 0x606B FI%E BiiE & 0x6081 .
Bit11 = Internal limit active AR B R IME 0x607D FR i 47 B 75 R 1EH 0x6062.

Max motor speed 0x6080 limits velocity demand value 0x606B and
Profile velocity 0x6081. Software position limit 0x607D limits position

demand value 0x6062.
Bit12 = H s Bk 0 =FFIBOEE, BHIAJERHOIT AR A4 5% H br
Bit12 = Target value acknowledge | = N2 e

0 = Accept a new set-point acknowledge and start generating target again

1= No accept a new set-point acknowledge

Bitl3-15 N/A
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% 5-12 5 PP BEAUHI SRR X 5
Table5-12 Objects associated with PP mode
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Index Sub Name Unit Data type Access PDO

-Index mapping
0x6040 00h Control word - UINT RW RxPDO
0x6041 00h Status word - UINT RO TxPDO
0x6060 00h Modes of operation - INT RW RxPDO
0x6061 00h Modes of operation display - INT RO TxPDO
0x6062 00h Position demand value plus INT RO NO
0x6064 00h Position actual value plus INT RO TxPDO
0x6065 00h Following error window plus UINT RW NO
0x6067 00h Position window plus UINT RW NO
0x6068 00h Position window time 0.05ms UINT RW NO
0x6081 00h Profile velocity plus/s UINT RW TxPDO
0x6083 00h Profile acceleration plus/s? UINT RW TxPDO
0x6084 00h Profile deceleration plus/s? UINT RW TxPDO
0x607A 00h Target position plus INT RW RxPDO
0x607D 0lh Software position limit:Min position limit |plus INT RW NO

02h Software position limit:Max position limit |plus INT RW NO
0x60F4 00h Following error actual value plus INT RO TxPDO
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5.6.1. MZBEIEFHE (0x6040: bits5=1)
Immediate update (0x6040:bit5=1)

5000 Plus

Position @ @

Target position

(0x 607A) 2000Plus | I N '
I i : i : time
Command 4
triggering
(0x6040
[Bit4]) 0
Speed i : 6000 Plus/s | |

3000 Plus/s
Velocity actual
value
(0X606C)

Current position o : :I
command ' I

Set-point 4
acknowledge

(0x6041

Bit12]) ©

Target 4
reached
0x6041
[Bit10])

0

Bl 5.5 37 B EE g AR S e
Figure 5.5 Immediate update mode timing diagram

1) _EAIHLTE S8 B B R A 1 At &8 M (FR BRI E 0x6081, F& 58 I 5 0x6083 , F& 56 Jsik 5 0x6084, HFR{ B 0x607A)

2) ERIHLK RS 0x6040 () bitd 1 0 B 1, $2os a8 i A0 B 17 & T 2 Be .

3) NSRRI RE ] 7 0x6040 [ bitd ) ETHIT G, K& FTHEGZH AL E AR - A 25426 5 0x6040 1 bit5
MAIAEIRAE N 1, HIERPRAS T 0x6041 (1 bit12 24 0, R WIS AT HSCH AL B e 2O MaiUcHimf B 205, ¥
RAST 0x6041 I bitl2 (H 0 B 1, RIPHA BRSO CH,  H a7 Aslidb T Begk L 00T A1 B 48 2 RE
SEZIE S, BALE R4 — BRI (0x6041 [ bit12 H1 0 484 1), fRSZZIPATIZILE TS .

4) AR R MG RIS 7 0x6041 ) bit12 2204 1 )5, A T URESA, B A5 Hd, FRH4% 5 0x6040 1 bitd H 1
B0, RUIHFTTHHIA B

HI T2 5 0x6040 1) bitd Jy ETHERMMA R, Kk, s A hlEESIT I E TR 4.

5) MBHAGIEN 3% 5 0x6040 [) bitd Hi 1 420 0 W, AT BLFRIRZS T 0x6041 (1 bit12 1 1 B 0, Rk &5 mr L
WO I B IR 2

SEZVEHALAR, 2 AN 5 ] 7 0x6040 [ bitd 148K 0 B, SRS RIRE T 0x6041 f bitl2 i5
SEZVEEHE AT, M ATBALE RS OHATIERE S, il VA B2 Q, X TEMALEIRS, BB ERSY G
ML EAR 2 Q) LA, XA E =/ H AR E 0x607A.

T HATASCRE AR L E SR L

1) The controller first updates other properties of the position command ( profile velocity 0x6081, profile acceleration 0x6083,
profile deceleration 0x6084,target position 0x607A) .

2) The controller sets the bit4 of control word 0x6040 from 0 to 1, indicating that the slave has a new position command that

needs to be enabled.
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3) After receiving the rising edge of bit4 of control word 0x6040 from the station, make a judgment on whether the new position
command can be received: if the initial state of bit5 of control word 0x6040 is 1, and the bit12 of the status word 0x6041 at this
time is 0, indicating that the slave can receive a new position command (I); After the slave receives the new position command,
the status word 0x6041 bit12 is set from O to 1, indicating that the new position command (I) has been received, and the current

slave is in a state where it cannot continue to receive new position commands.

In immediate update mode, once a new position command is received (the status 0x6041 bitl12 changes from 0 to 1), the servo

immediately executes the position command.

4) After the controller receives the status word 0x6041 bitl2 of the slave station becomes 1, it can release the position com-
manddata, and set the bit4 of the control word 0x6040 from 1 to 0, indicating that there is no new position commandat present.
Since bit4 of the control word 0x6040 is valid for rising edge changes, this operation does not interrupt the position command-
being executed.

5) When the slave detects that bit4 of the control word 0x6040 changes from 1 to 0, it can set the bit12 of the status word 0x6041
from 1 to 0, indicating that the slave is ready to receive new position commands.

In the immediate update mode, when the slave detects that bit4 of the control word 0x6040 changes from 1 to 0, the bit12 of the

status word 0x6041 is always cleared.

In the immediate update mode, the current segment position command(l) is executed during the execution, a new position
commandQ@) is received, for absolute position instruction, after the second segment position commandis positioned, the user’s

absolute position = (2) target position 0x607A.

Note: Relative position command are currently not supported.

5.6.2. dEXIENEFE (0x6040: bit5=0)
Non-immediate update (0x6040:bit5=0)

Position @ @

Target position v !
(OD 607Ah) 2000 Plus : I

5000 Plus

Command 4

triggering

(OD 6040h
[Bit4]) 0

Speed e : 6000 Plus/s

Velocity actual 3000 Plus/s

value
(OD 606Ch)

5000 Plus

Current position 2000 Plus I
command I -

Set-point 4
acknowledge
(OD 6041h
Bit12)) ©

1
Target
reached
OD 6041h ¢
[Bit10])

P 5.6 FES7 BB E A it e 14
Figure 5.6 Non-immediate update mode timing diagram

1) _EATHLE S5 B R A 1 H A JE 1 (B8 BRI 0x6081, 56 B I & 0x6083 , #¢ BR s 5 0x6084, H PR E 0x607A)

o
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2) EAZHLKG 7 0x6040 [ bitd HH 0 B 1, $ER WA B0 B4 5 B,

3) MSETEBZI B 2 0x6040 [ bitd 1) EFHAT G, X 15 rTBUSZ 8 (117 B i 2t 1«

FiPEH] - 0x6040 [ bits FIFILAIRA A 0, HIIPIRZA T 0x6041 ) bit12 Jy 0, 2B s AT BCET 4 B AR A D: Mk
BCH A BIEA TR, BPIRAEST 0x6041 11 bit12 H1 0 B 1, RUGHMAL BRSO, H 2481 kb T A fedk s
WO B HR AR .

4) EAIHAZCEI NS RS T2 0x6041 1 bit12 A4 1 )G, A 0] OB B e 2408, k4515 0x6040 [ bitd H 1
B0, RUPUFLH I EIRS .

I T 4% 2 0x6040 [ bitd Ny EIHEBM A &L, Bk, MEEA SR W IEESAT I L .

5. MRS N E$E 1 - 0x6040 1) bitd B 1 48N 0, 1E4HTBCEN SERUE, B 0x6041 1) bit12, 2B MG, CHE & 4]
PLEECH AL B HE 4 o AESE 2 BT, Har B EES AT N], ARA T REBCH AL B84 . a7 BALRS 5E K
Ja, ARG AL B R4, — BIRCH A B84 (IR 0x6041 1) bitl2 1 0 284 1), fARZZIPAT AL

EiEL.

1) The controller first updates other properties of the position command ( profile velocity 0x6081, profile acceleration 0x6083,

profile deceleration 0x6084,target position 0x607A).

2) The controller sets the bit4 of the control word 0x6040 from 0 to 1, indicating that the slave has a new position command that

needs to be enabled.

3) After the control word 0x6040 rising edge of bit4 received from the station, make a judgment on whether the new position

command can be received:

If the initial state of bit5 of the control word 0x6040 is 0, and the bit12 of the status word 0x6041 at this time is 0, it indicates that
the slave can receive a new position command (I); After the slave receives the new position command, the status word 0x6041
bit12 is set from 0 to 1, indicating that the new position instruction(J) has been received, and the current slave is in a state where

it cannot continue to receive new position commands.

4. After the controller receives the status word 0x6041 bit12 of the slave station becomes 1, it can release the position com-
manddata, and set the bit4 of the control word 0x6040 from 1 to 0, indicating that there is no new position commandat

present.

Since bit4 of the control word 0x6040 is valid for rising edge changes, this operation does not interrupt the displacement com-

mandbeing executed.

5. The slave detects that bit4 of the control word 0x6040 changes from 1 to 0, and after the positioning of the current segment
is completed, release the status word 0x6041 bit12, indicating that the slave is ready to receive new position commands. In
non-immediate update mode, the servo cannot receive new position commands while the current segment is running. After
the current segment displacement is completed, the servo can receive a new position command, and once the new position
command is received (bit12 of the status word 0x6041 changes from 0 to 1), the servo immediately executes the position

command.

ZeroErr Co., Ltd 51/ 177 WWW.ZEroerr.cn


https://www.zeroerr.cn

ZeroErr

5.6.3.CANopen PDO BE{SHEFI3R

CANopen PDO communication message control

eRob CANopen and EtherCAT User Manual

V1.11

LLfRIA ID=1 A5l

Take the servo ID=1, for example

PP pattern Steps COB-ID |Message
IR R, BE | SRHERE Y A 00 0201
RS Stop remote node
Stop the node and
configure the
relevant parameters
LT R 00 8201
Reset communication 701 00
BB e A B 601 2F 60 60 00 01 00 00 00
Set the profile position mode 581 60 60 60 00 00 00 00 00
XTI AT RN PP AR 601 40 61 60 00 00 00 00 00
Check operating mode to PP pattern 581 4F 60 60 00 01 00 00 00
LR R BN 5566 plus/s 601 23 81 60 00 BE 15 00 00
Set the profile velocity to 5566 plus/s 581 60 81 60 00 00 00 00 00
FE BN EE ¥ E N 5566 plus/s? 601 23 83 60 00 BE 15 00 00
Set profile acceleration to 5566 plus/s? 581 60 83 60 00 00 00 00 00
BRI B 1 BN 5566 plus/s? 601 23 84 60 00 BE 15 00 00
Set profile deceleration to 5566 plus/s? 581 60 84 60 00 00 00 00 00
KAFL KA 601 23 05 10 00 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
A A B E DY 1000us 601 2306 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 60 06 10 00 00 00 00 00
PDO BUNECE R |TXPDO1 Bl B ifife | % TxPDO1 601 2300 18 01 81 01 00 80
= The TxPDO1 Disable TxPDO1 581 60 00 18 01 00 00 00 00
The PDO mapping |configuration
configuration process
process
BB AR 601 2F 00 18 02 01 00 00 00
Defines the transmission type 581 60 00 18 02 00 00 00 00
TR RR JRAT WS 601 2F 00 1A 00 00 00 00 00
Defines the number of valid entries in|581 60 00 1A 00 00 00 00 00
the mapping record
0x1A00: 01h BT 0x60410010CIR 601 2300 1A 01 10 00 41 60
&7) 581 60 00 1A 01 00 00 00 00
0x1A00:01h maps
0x60410010(status word)
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PP pattern Steps COB-ID |Message
0x1A00: 02h B 0x60640020 (SZ 601 2300 1A 02 20 00 64 60
brfr ) 581 60 00 1A 02 00 00 00 00
0x1A00:02h maps 0x60640020
(actual position)
0x1A00: 00h 5 ANBREFRT N4 2]601 2F 00 1A 00 02 00 00 00
0x1A00:00h:the number of valid 581 60 00 1A 00 00 00 00 00
entries in the mapping record:2
#TH TxPDO1 601 2300 18 01 81 01 00 00
Enable TxPDO1 581 60 00 18 01 00 00 00 00
RxPDO1 Bt &t | XH RxPDOL 601 2300 14 01 01 02 00 80
(e Disable RxPDO1 581 60 00 14 01 00 00 00 00
The RxPDO1
configuration
process
WE AR 601 2F 00 14 02 01 00 00 00
Defines the transmission type 581 60 00 14 02 00 00 00 00
TH B R A B 601 2F 00 16 00 00 00 00 00
Defines the number of valid entries in|581 60 00 16 00 00 00 00 00
the mapping record
0x1600: 01h WS 0x6040010 (454l |601 2300 16 01 10 00 40 60
) 581 60 00 16 01 00 00 00 00
0x1600:01h maps 0x60400010
(control word)
0x1600: 02h B4 0x607A0020 (H |601 2300 16 02 20 00 7A 60
brhLE) 581 60 00 16 02 00 00 00 00
0x1600:02h maps 0x607A0020
(target position)
0x1600: 00h: MU R4%: 2 (601 2F 00 16 00 02 00 00 00
0x1600:00h:the number of valid 581 60 00 16 00 00 00 00 00
entries in the mapping record:2
#T7F RxPDO1 601 2300 14 01 01 02 00 00
Enable RxPDO1 581 2300 14 01 01 02 00 00
JAENT NMT JE 311 5 0 0101
Start the node NMT start remote node
BN MY DA 601 40 64 60 00 00 00 00 00
Get the actual position 581 43 64 60 00 00 00 00 00
I R A 080
Send sync frame 181 37 1276 9B 50 00
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PP pattern Steps COB- |Message
1D
JAI % RLALAEfE P T B E N 6 201 |06 00 00 00 00 00
RxPDOI Enable HArhr B & E R 0 plus.
Cycle to send Control word set to 6;
RxPDO1 Target position set to 0 plus.
HAE FI A 080
Send sync frame 181 |21 12 69 BA 50 00
Pl e EN 7 201 |07 00 00 00 00 00
H AL & E N 0 plus.
Control word set to 7;
Target position set to 0 plus.
HIE TR ot 080
Send sync frame 181 [331267BA 5000
Pl i BN 155 201 |OF 00 00 00 00 00
Hbrhr B E N 0 plus.
Control word set to 15;
Target position set to 0 plus.
HIE RS 080
Send sync frame 181 |37 16 69 BA 50 00
SRZXIA Pl i BN 31 201 1F 00 E8 03 00 00
Set target position | H #rfi B 13 E 4 1000 plus.
Control word set to 31;
Target position set to 1000 plus.
HIE R 080
Send sync frame 181 [371276 9B 50 00
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SLEPAE AR FEHIRIC (0x6040: Bit5=1)
Immediate update message control(0x6040:Bit5=1)

PP pattern Steps COB- |Message
1D
JI 1% RxPDOL | HLALAE fE Pl i B 38; 201 |26 00 00 00 00 00
Cycle to send Enable HAn A B % E N 0 plus.
RxPDO1 Control word set to 38;

Target position set to 0 plus.

R R A 080

Send sync frame 181 |21 12B4C3 F8 04
i F B E N 39; 201 27 00 00 00 00 00
HFrfr E %4 0 plus.

Control word set to 39;

Target position set to 0 plus.

o3-Sl 080

Send sync frame 181 33 12 B3 C3 F8 04
TR E R 47; 201 2F 00 00 00 00 00
H b5 & % E A 0 plus.

Control word set to 47;

Target position set to 0 plus.

R I TR 25 080
Send sync frame 181 3712 C6 67 F1 04
Hirhi & il F R BN 63; 201 3F 00 E8 03 00 00

Set target position | H #5707 & % & 4 1000 plus.
Control word set to 63;

Target position set to 1000 plus.

KI5 080
Send sync frame 181 3712 C5 67 F1 04
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PP pattern |Steps COB-ID Message
BERFAER N 0x6060 BE N 1 601 2F 60 60 00 01 00 00 00
Set the profile position mode: 0x6060 set to 1 581 60 60 60 00 00 00 00 00
XS AT O PP AR 601 40 61 60 00 00 00 00 00
Check operating mode to PP pattern 381 4F 61 60 00 01 00 00 00
IBATRE R B E N 5566 plus/s 601 23 81 60 00 BE 15 00 00
Set the profile velocity to 5566 plus/s 581 60 81 60 00 00 00 00 00
BATRERINESE B E N : 5566 plus/s? 601 23 83 60 00 BE 15 00 00
Set the profile acceleration to 5566 plus / s? 581 60 83 60 00 00 00 00 00
IBATHEFRIRH S B E N 5566 plus/s? 601 23 84 60 00 BE 15 00 00
Set the profile deceleration to 5566 plus/s? 581 60 84 60 00 00 00 00 00
HLHLIE BR AR 0x6040 B E 2y 128 601 2B 40 60 00 80 00 00 00
Motor to clear the error reported 0x6040 set to 128 381 60 40 60 00 00 00 00 00
FESLEI A IR B IC (0x6040: Bit5=0)
Command is disabled to take immediate effect message control (0x6040:Bit5=0)
PP pattern [Steps COB-ID Message
HULAERE 0x6040 &N 6 601 2B 40 60 00 06 00 00 00
Enable 0x6040 set to 6 581 60 40 60 00 00 00 00 00
0x6040 BLE N 7 601 2B 40 60 00 07 00 00 00
0x6040 set to 7 581 60 40 60 00 00 00 00 00
0x6040 W EH 15 601 2B 40 60 00 OF 00 00 00
0x6040 set to 15 581 60 40 60 00 00 00 00 00
BE H AR E H bR B 1% 8 H 55660 plus  |601 23 7A 60 00 6C D9 00 00
Set the target position | Target position set to 55660 plus |581 60 7A 60 00 00 00 00 00
HHLIZAT 0x6040 B E N 31 601 2B 40 60 00 1F 00 00 00
Operation 0x6040 set to 31 581 60 40 60 00 00 00 00 00
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SLEPAE R R A FERIIR I (0x6040: Bit5=1)

Command is enabled to take immediate effect message control(0x6040:Bit5=1)

PP pattern Steps COB-ID Message

RS fE 0x6040 15 &y 38 601 2B 40 60 00 26 00 00 00

Enable 0x6040 set to 38 581 60 40 60 00 00 00 00 00
0x6040 15 & H 39 601 2B 40 60 00 27 00 00 00
0x6040 set to 39 581 60 40 60 00 00 00 00 00
0x6040 15 & H 47 601 2B 40 60 00 2F 00 00 00
0x6040 set to 47 581 60 40 60 00 00 00 00 00

WE B E Hrfr B % BN 55660 plus 601 23 7A 60 00 6C D9 00 00

Set the target position | Target position set to 55660 plus |581 60 7A 60 00 00 00 00 00

HHLIZAT 0x6040 15 &M 63 601 2B 40 60 00 3F 00 00 00

Operation 0x6040 set to 63 381 60 40 60 00 00 00 00 00

5.7 AERTSEERR

Cyclic Synchronous Velocity Mode

0 G 0x6060 HIME L E N 9 B, eRob S ILLH T AF 75 J& 1 ) A FE A2

When the value of the object dictionary 0x6060 is set to 9,eRob is operated by cyclic synchronous velocity mode.

FE IR A AR, Rl i a8 AL i R £8, JF ELR IR I A% F PR FE 4R 245 eRob K544, eRob %
TR PAT P SRR, R (R RS R S AR A A O IR TR S P R S

In the Cyclic Synchronous Velocity mode, the master controller generates trajectory and transmits the Target velocity to the
slave at each EtherCAT/CAN cycle, and the slave performs velocity control and torque control. Optionally, a velocity offset
and a torque offset may be provided by the control system in order to allow a second source for velocity and/or a torque feed

forward.
AR INE B 0x6083 54 B ks B 0x6084 WA 7515 1k 5P (= 1L Thae A i A B .

When the profile acceleration and deceleration 0x6083,0x6084 are used,they function only for halt and quick stop operations.
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Target Velocity(0x60FF 3
Speed
Max profile Velocity(0x607F > command
and speed
Velocity offset(0x60B1) | limit function
>
Positive torque limit
Max motor speed(0x6080) 0x60EQ Max
Speed torque
Trajectory Negative torque limit| (0x6072)|
Quick-stop deceleration(0x6085) generator 0X60E1
»{ Acceleration 3
limit function e

Velocity demand value
(0x606B) Torque
control

loop

Controlword(0x6040)

Y

Y

Torque offset

(0x60B2) eRob

Velocity actual value
(0x606C)

Torque actual value
(0x6077)

A

Position actual value
(0x6064)

A

¥l 5-7 CSV BT g
Figure 5-7 The function of CSV mode
$R{E IR Operate steps:

1. #ERN, 0x6060 = 09h, & H[F] 25 A
Set 0x6060 to 09h to set the mode as the CSV mode;

2. WE HARHESE 0x60FF=0 plus/s, T FAMEEERAT, —BUBRBGREIRGE, FRENIFGER, Fibde
0x60FF=0 plus/s Y iIF ] IR 755 B8 5 2 FE 4 Oplus/s.

Set the target velocity 0x60FF to 0 plus/s.In the CSV mode,the servo target velocity takes effect once the servo drive is switched

to servo on ,therefore,set the target to O plus/s is to ensure that the motor maintains at 0 plus/s at the moment of servo on.
3. BB AT 4 0x6040, THHZH LU T D IRERAE.

Set the control word (0x6040). Follow these steps for operation.

Steps | Control word Meaning
Bit4 Bit 3 Bit 2 Bit 1 Bit 0
1 0 0 1 1 0 Shutdown (3% [4])
2 0 0 1 1 1 Switch on (&l i€
3 0 1 1 1 1 Enable operation (f# )

4. % E HFri#E 0x60FF

Set target velocity 0x60FF.
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Table5-13 CSV mode dependent bits of the control word

V1.11

Parameter value Meaning

Bit4= {& & Hiafr e R

Bit4= Reserved Not relevant for this operating mode
Bit5= { ¥ 5 i sae ok

Bit5= Reserved Not relevant for this operating mode
Bit6= {1 ¥ s E . SWivS

Bit6= Reserved Not relevant for this operating mode
Bit8 = %1k EFI%: 2]

Bit8 = Halt Stop movement with halt

Bit9 = 2 i B AH H i sie ok

Bit9 = Change on setpoint Not relevant for this operating mode

+ 5-14 CSV B APIRSFH AL

Table5-14 CSV mode dependent bits of the status word

Parameter value

Meaning

Bit10 = HArEik
Bit10 = Target reached

1 SR S I 3 P2 AR R T 1 W] P 4= SR T] P 5 B A H A 7 1 +
L R, W EZAN 1.

0 = RIEF| H b £

1 =353 H bk £

The bit is set if the actual velocity stays in the window of target velocity
+ velocity window for a duration of Velocity window time.

0 = Target velocity not reached

1 = Target velocity reached

Bit11 = $F A f0ik F ff

Bitl1 = Internal limit active

K AL E 0x6080 BRI H FRid 5 0x60FF Al & fii % & 0x60B1
Max motor speed 0x6080 limits target velocity 0x60FF and velocity

offset 0x60B1.

Bit]2= 22 H i &
Bit12 = Target velocity ignored

0= W] BEFIHT H bRk 2
1=Friile it H AR E
0 = New velocity possible

1 = New target velocity accepted

Bit13-15

N/A
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AN %7 # Associated objects
% 5-15 5 CSV BRI IR 5
Table5-15 Objects associated with CSV mode

Index Sub Name Unit Data type Access PDO
-Index Mapping
0x6040 00h Control word - UINT RW RxPDO
0x6041 00h Status word - UINT RO TxPDO
0x6060 00h Modes of operation - INT RW RxPDO
0x6061 00h Modes of operation display - INT RO TxPDO
0x606C 00h Velocity actual value plus/s INT RW RxPDO
0x6078 00h Current actual value per thousand of rated INT RO TxPDO
current
0x607D 01h Software position limit: Min plus INT RW NO
position limit
02h Software position limit: Max plus INT RW NO
position limit
0x607F 00h Max profile velocity plus/s UINT RW RxPDO
0x60FF 00h Target velocity plus/s INT RW RxPDO

5.7.1.CANopen PDO EB{EZ IR
CANopen PDO communication message control

PIRI AR ID=1 A5l

Take the servo ID=1, for example

CSV pattern Steps COB-ID Message

fFIETT AL T | SRHE R A 00 0201

R SHL Stop remote node

Stop the node and

configure the

relevant parameters
AT 00 8201
Reset communication 701 00
B i [R5 A 601 2F 60 60 00 09 00 00 00
Set the cyclic synchronous velocity mode 581 60 60 60 00 00 00 00 00
B is T CSV s 601 40 61 60 00 00 00 00 00
Check operating mode to CSV pattern 581 4F 60 60 00 09 00 00 00
FE R I B BN 5566 plus/s? 601 23 83 60 00 BE 15 00 00
Set profile acceleration to 5566 plus/s? 581 60 83 60 00 00 00 00 00
BRI 52 15 B N 5566 plus/s? 601 23 84 60 00 BE 15 00 00
Set profile deceleration to 5566 plus/s® 581 60 84 60 00 00 00 00 00
RHFED R A 601 23 05 10 00 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
A A W E N 1000us 601 23 06 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 60 06 10 00 00 00 00 00

%3¢ / Continued on next page
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0x1600:02h maps 0x60FF0020
(target velocity)

CSV pattern Steps COB-ID Message
PDO BASFFECE R | TxPDO1 KL E WL | 45 H TxPDOI1 601 2300 18 01 81 01 00 80
i The TxPDO1 Disable TxPDOL1 581 60 00 18 01 00 00 00 00
The PDO mapping |configuration
configuration process
process
BB LR 601 2F 00 18 02 01 00 00 00
Defines the transmission type 581 60 00 18 02 00 00 00 00
TH R A W 601 2F 00 1A 00 00 00 00 00
Defines the number of valid entries |58 60 00 1A 00 00 00 00 00
in the mapping record
0x1A00: O1h H&} 601 2300 1A 01 10 00 41 60
0x60410010CIR#7) 581 60 00 1A 01 00 00 00 00
0x1A00:01h maps
0x60410010(status word)
0x1A00: 02h B 0x606C0020 |601 2300 1A 0220 00 6C 60
(SLPrIH ) 581 60 00 1A 02 00 00 00 00
0x1A00:02h maps 0x606C0020
(actual velocity)
0x1A00: 00h 5 NBRESXF R4 :| 601 2F 00 1A 00 02 00 00 00
2 581 60 00 1A 00 00 00 00 00
0x1A00:00h:the number of valid
entries in the mapping record:2
#TJF TxPDOI 601 230018 01 81 01 00 00
Enable TxPDO1 581 60 00 18 01 00 00 00 00
RxPDO1 Bl E i | %M RxPDO1 601 230014 01 01 02 00 80
& Disable RxPDO1 581 60 00 14 01 00 00 00 00
The RxPDO1
configuration
process
BLE AR 601 2F 00 1402 01 00 00 00
Defines the transmission type 581 60 00 14 02 00 00 00 00
T B A S 601 2F 00 16 00 00 00 00 00
Defines the number of valid entries |58 60 00 16 00 00 00 00 00
in the mapping record
0x1600: 01h BT 0x60400010 601 23001601 10 00 40 60
(=7 581 60 00 16 01 00 00 00 00
0x1600:01h maps 0x60400010
(control word)
0x1600: 02h B4 0x60FF0020  |601 2300 16 02 20 00 FF 60
(HbRIE ) 581 60 00 16 02 00 00 00 00
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CSV pattern Steps COB-ID Message
0x1600: 00h H BRI X RA%:2 601 2F 00 16 00 02 00 00 00
0x1600:00h:the number of valid 581 60 00 16 00 00 00 00 00
entries in the mapping record: 2
77 RxPDO1 601 2300 14 01 01 02 00 00
Enable RxPDO1 581 2300 14 01 01 02 00 00
JA BT NMT JE 311 0 0101
Start the node NMT start remote node
RIS ok B 601 40 6C 60 00 00 00 00 00
Get the actual velocity 581 43 6C 60 00 00 00 00 00
AR I% HLLIE BR A Pl F BB N 128; 201 80 00 00 00 00 00
RxPDOL1 Motor clear error | H #5385 % B N 0 plus/s.
Cycle to send Control word set to 128;
RxPDO1 Target velocity set to 0 plus/s.
R R A 080
Send sync frame 181 21 02 00 00 00 00
R A g FEHFBE N 65 201 06 00 00 00 00 00
Enable H A8 5 % E N 0 plus/s.
Control word set to 6;
Target velocity set to 0 plus/s.
HE 3% [t 080
Send sync frame 181 21 02 00 00 00 00
T BE N T; 201 07 00 00 00 00 00
H A7 I35 % E N 0 plus/s.
Control word set to 7,
Target velocity set to 0 plus/s.
I R A 080
Send sync frame 181 3302 00 00 00 00
TR E A 15; 201 OF 00 00 00 00 00
H AR I8 5 % BN 0 plus/s.
Control word set to 15;
Target velocity set to 0 plus/s.
IR A 080
Send sync frame 181 37 06 00 00 00 00
H bkt 15 TR E RN 15; 201 OF 00 6C D9 00 00
Set target velocity | H A7 & & B 4 55660 plus/s.
Control word set to 15;
Target velocity set to 56600 plus/s.
I R A 080
Send sync frame 181 3706 AE 14 00 00
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5.8 ERERERR

Profile Velocity Mode

BRI 0x6060 [RIE B E A 3 B, eRob T TAEFERCFRH B .

When the value of the object dictionary 0x6060 is set to 3,eRob is operated by profile velocity mode.

FERCER R AT, eRob RATHIAL MO B F b2 hl ds i) B AR, I, Jd R RIE 5] .

In the Profile Velocity mode,the eRob executes a movement according to a target velocity and acceleration/deceleration values

sent from the master controller.

Target Velocity(Ox60FF)

Speed
commamd pm

> Positive torque

Max profile velocity(0x607F) | and speed limit goxgoég) >
limit function Max torqye
- (0x6072)
Max motor speed(0x6080) f Negative torque
limit (OX60E 1

Motion profile type(0x6086) Speed

trajectory
generator

Velocity demand value
Profile acceleration(0x6083) (0x606B)

Speed + + Torque
control > control
loop loop

C

Profile deceleration(0x6084) Acceleration
limit function

Quick stop deceleration(0x6085)|

eRob
Velocity actual value(0x606C)

Torque actual value(0x6077)

Positon actual value (0x6064)

5.8 PV fEH DI fE
Figure 5-8 The function of PV mode
1B D BR Operate steps:

1. BEMER, 0x6060 = 03h, H A s
Set 0x6060 to 03h to set the mode as PV mode;
2. Ve R ERINEFE 0x6083;
Set profile acceleration 0x6083;
3. WEREIREE 0x6084;
Set profile deceleration 0x6084;

4. W HAREE 0x60FF=0 plus/s, HITAEREEBAT, — BB RORE, RIS, Kt E 0x60FF=0
plus/s PRIE A AR EA# 8 J5 3 BN 0 plus/s.

Set the target velocity (0x60FF) to 0 plus/s. In PV mode, the servo target velocity takes effect once the servo drive is switched

to servo on, therefore, set the target to 0 plus/s is to ensure that the motor maintains at 0 plus/s at the moment of servo on.
5. WEREH M4 0x6040, 1 T DL DI RAE .

Set the control word (0x6040). Follow these steps for operation.
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Steps Control word Meaning
Bit4 Bit3 Bit 2 Bit 1 Bit 0
1 0 0 1 0 Shutdown (5% 4])
2 0 0 1 1 Switch on (HE&ff fig
3 0 1 1 1 Enable operation (fi] i f# fi&
6. W B HAREE 0x60FF,
Set target velocity 0x60FF.
% 5-16 PV B A E ] 7 A R AL
Table 5-16 PV mode dependent bits of the control word
Parameter value Meaning
Bit4= {R 4 5ok
Bit4= Reserved Not relevant for this operating mode
Bit5= Reserved Hibigir ek
Bit5= & Not relevant for this operating mode
Bit6= Reserved 5 ik
Bit6= f& Not relevant for this operating mode
Bit8 = Halt {6 0: AT, WBHEINIE CfEFHHE R e 3 s B inid),
Bit8 = {1k HRE R B E N 1

B 1: f%1ki85), IREhasE (IR E e R s kg ,
BRI =0 25 IE A HE Y 0

Value 0: Motion is executed, the drives accelerates (with the
specified Profile acceleration) until either the velocity is reached
or halt bit is set to 1

Value 1: Motion is stopped, the drive decelerates (with the
specified Profile deceleration) until either velocity = 0 or halt bit

is reset to 0

Bit9 = {250 € H
Bit9 = Change on setpoint

5ok

Not relevant for this operating mode

% 5-17 PV B HPIRES T4 R AL
Table5-17 PV mode dependent bits of the status word

Parameter value

Meaning

Bit10 = HAr#|ix
Bit10 = Target reached

) SR S TR A JEE 11 ) ) 4= S e [ P 5 B A F ok P
I+ A IR b, WSE %A,

0 = RENE HAREE

1 = Fik H bR

The bit is set if the actual velocity stays in the window of target
velocity + velocity window for a duration of velocity window time.
0 = Target velocity not reached

1 = Target velocity reached
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Parameter value Meaning
Bitl1 = 3 Py 038 5 R B K LI EE 0x6080 BRI B ARHEE 0x60FF FIH FE 2 &
Bitl1 = Internal limit active 0x60B1 .

Max motor speed 0x6080 limits target velocity 0x60FF and
velocity offset 0x60B1.

Bit12 = 2% H bidt
Bit12 = Target velocity ignored

0= AT REMIHT H b
1= Friii i H AR e
0 = New velocity possible

1 = New target velocity accepted

Bit13-15 N/A
FHRIINT 57 B Associated objects
% 5-18 5 PV BRI 5
Table5-18 Objects associated with PV mode
Index Sub Name Unit Data Type Access PDO
-Index Mapping
0x6040 00h Control word - UINT RW RxPDO
0x6041 00h Status word - UINT RO TxPDO
0x6060 00h Modes of operation - INT RW RxPDO
0x6061 00h Modes of operation display |- INT RO TxPDO
0x606C 00h Velocity actual value plus/s INT RW RxPDO
0x6078 00h Current actual value per thousand of rated INT RO TxPDO
current
0x607D 01h Software position limit:Min |plus INT RW NO
position limit
02h Software position limit:Max |plus INT RW NO
position limit
0x607F 00h Max profile velocity plus/s UINT RW RxPDO
0x60FF 00h Target velocity plus/s INT RW RxPDO
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CANopen PDO communication message control

LLfRIA ID=1 A5l

Take the servo ID=1, for example
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(status word)

PV pattern Steps COB-ID |Message
IR R BB [P RE T 00 0201
KZH Stop remote node
Stop the node and
configure the
relevant parameters
=LA 00 8201
Reset communication 701 00
BB AR B AR 601 2F 60 60 00 03 00 00 00
Set the profile velocity mode 581 60 60 60 00 00 00 00 00
s AT O PV B 601 40 61 60 00 00 00 00 00
Check operating mode to PV pattern 581 4F 60 60 00 03 00 00 00
FE BRIk LB B Y 5566 plus/s? 601 23 83 60 00 BE 15 00 00
Set profile acceleration to 5566 plus/s? 381 60 83 60 00 00 00 00 00
FE BRI B B 5566 plus/s? 601 23 84 60 00 BE 15 00 00
Set profile deceleration to 5566 plus/s? 581 60 84 60 00 00 00 00 00
KUF KA 4 601 23 0510 00 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
A A Y18 E DY 1000us 601 2306 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 60 06 10 00 00 00 00 00
PDO WML B | TxPDO1 L & i f2 250 TxPDO1  |601 2300 18 01 81 01 00 80
Y The TxPDO1 configuration process Disable TxPDO1 |58] 60 00 18 01 00 00 00 00
The PDO mapping
configuration
process
BEEMERARA 601 2F 00 18 02 01 00 00 00
Defines the 581 60 00 18 02 00 00 00 00
transmission type
EREA M 601 2F 00 1A 00 00 00 00 00
Defines the 581 60 00 1A 00 00 00 00 00
number of valid
entries in the
mapping record
0x1A00: O1h Bt |601 2300 1A 01 1000 41 60
5 0x60410010  |581 60 00 1A 01 00 00 00 00
CRET)
0x1A00:01h maps
0x60410010
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PV pattern Steps COB-ID |Message
0x1A00: 02h B |601 2300 1A 0220 00 6C 60
St 0x606C0020 {581 60 00 1A 02 00 00 00 00
(©47303; 3]
0x1A00:02h maps
0x606C0020

(actual velocity)

0x1A00h-00h 5 {601 2F 00 1A 00 02 00 00 00
AW N4 581 60 00 1A 00 00 00 00 00
2

0x1A00h-00h:the
number of valid
entries in the

mapping record: 2

FT9F TxPDO1  |601 230018 01 81 01 00 00
Enable TxPDO1 |58 60 00 18 01 00 00 00 00
RxPDO1 fii B i fE KM RxPDO1  |601 2300 14 01 01 02 00 80
The RxPDOI1 configuration process Disable RxPDO1 |581] 60 00 14 01 00 00 00 00
WEAEmAEE 601 2F 00 14 02 01 00 00 00
Defines the 581 60 00 14 02 00 00 00 00
transmission type
HRREARS (601 2F 00 16 00 00 00 00 00
Defines the 581 60 00 16 00 00 00 00 00

number of valid
entries in the
mapping record
0x1600: O1h Bt |601 230016 01 10 00 40 60
5t 0x60400010  |581 60 00 16 01 00 00 00 00
(] 5)
0x1600:01h maps
0x60400010

(control word)
0x1600: 02h Bt |601 2300 16 02 20 00 FF 60
H#F 0x60FF0020  |58] 60 00 16 02 00 00 00 00
(B bR FE)
0x1600:02h maps
0x60FF0020

(target velocity)
0x1600: 00h 5 |601 2F 00 16 00 02 00 00 00

MRS X A2 581 60 00 16 00 00 00 00 00
0x1600:00h:the

number of valid
entries in the

mapping record: 2

%13 / Continued on next page
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PV pattern Steps COB-ID |Message
#TH RxPDO1  [601 2300 14 01 01 02 00 00
Enable RxPDO1 |58] 60 00 14 01 00 00 00 00
JEAN A NMT JE 211 5 0 0101
Start the node NMT start remote node
SRS Brod 601 40 6C 60 00 00 00 00 00
Get the actual velocity 581 43 6C 60 00 00 00 00 00
JEI K 1% RXPDOI | ALY Bt Pl F i B 128; 201 80 00 00 00 00 00
Cycle to send the | Motor clear error | B FRi#EE R E A 0 plus/s.
RxPDOI1 Control word set to 128;
Target velocity set to 0 plus/s.
R R) AT 080
Send sync frame 181 40 12 00 00 00 00
HIPLAE BE EHl TR E N 6 201 06 00 00 00 00 00
Enable H A7 18 5 % E N 0 plus/s.
Control word set to 6;
Target velocity set to 0 plus/s.
RIE R AT 080
Send sync frame 181 21 12 00 00 00 00
EHIFRE N T; 201 07 00 00 00 00 00
H A58 % % E N 0 plus/s.
Control word set to 7;
Target velocity set to 0 plus/s.
R [R) AT 080
Send sync frame 181 331200 00 00 00
TR E RN 15; 201 OF 00 00 00 00 00
H 7385 % E N 0 plus/s.
Control word set to 15;
Target velocity set to 0 plus/s.
R R) AT 080
Send sync frame 181 37 16 00 00 00 00
ERASLYE RSN TR E AN 15; 201 OF 00 6C D9 00 00
Set target velocity | B FRiEE 1% E N 55660 plus/s.
Control word set to 15;
Target velocity set to 56600 plus/s.
R F) A 080
Send sync frame 181 37 16 2A 73 00 00
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5.8.2.CANopen SDO E S ##

CANopen SDO communication message control

LLfRIA ID=1 A5l

Take the servo ID=1, for example

PV pattern Steps COB-ID |Message
BEE e B A 601 2F 60 60 00 03 00 00 00
Set the profile velocity mode 581 60 60 60 00 00 00 00 00
s TN PV B 601 40 61 60 00 00 00 00 00
Check operating mode to PV pattern 381 4F 61 60 00 03 00 00 00
FE B IN T S 1 E N 5566 plus/s? 601 23 83 60 00 BE 15 00 00
Set the profile acceleration to 5566 plus/s? 381 60 83 60 00 00 00 00 00
R S 1 LN 5566 plus/s? 601 23 84 60 00 BE 15 00 00
Set the profile deceleration to 5566 plus/s? 581 60 84 60 00 00 00 00 00
HLHLIS BR AR 0x6040 B E 2y 128 601 2F 40 60 00 80 00 00 00
Motor to clear the error reported 0x6040 set to 128 581 60 40 60 00 00 00 00 00
HIHL{L AE Enable 0x6040 & E N 6 601 2B 40 60 00 06 00 00 00
0x6040 set to 6 581 60 40 60 00 00 00 00 00
0x6040 % E N 7 601 2B 40 60 00 07 00 00 00
0x6040 set to 7 581 60 40 60 00 00 00 00 00
0x6040 X E N 15 601 2B 40 60 00 OF 00 00 00
0x6040 set to 15 581 60 40 60 00 00 00 00 00
W BRI H AR ¥ B 5566 plus/s 601 23 FF 60 00 BE 15 00 00
Set the target velocity  |Target velocity set to 5566 581 60 FF 60 00 00 00 00 00
plus/s
5.9 FfRE SHERRN

Cyclic Synchronous Torque Mode

% R T 0x6060 FIME L E N 10 B, eRob TR TAELEJH A D H AR A

When the value of the object dictionary 0x6060 is set to 10,eRob is operated by cyclic synchronous torque mode.

AAUE B AR 2P 1464 5 (Cyclic Synchronous Torque Mode) T HURIHH4E, FERWIM: A &% PDO A RIKEI#:. 7
W, BAAVERIE—IR PDO, & [FRIRMEI% HARHIAE (Target torque) 121 $5 4 (Control word) fEHE £ IRFNAS .
AN, HAERFIE (Torque offset) I 1 AFLAE BT 1542 1l 15 5E o

The controller plans the torque in Cyclic Synchronous Torque mode(CST) and transmits PDOs to the servo drive periodically.

In this mode,when the controller transmit PDO, it simultaneously transmits the target torque and control word data to the servo

drive. The torque offset can be used as the torque feed forward control setting.
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Target Torque(0x6071)
——>
Torque -
Torque Offset(0x60B2) ommand e
T
Torque
trajectory >
generator
Controlword(0x6040)
> Torque demand value
(0x6074)
Limit Torque
function »|  control >
loo
Max torque(0x6072) N P
>
Positive torque limit(OxX60E0) >
Negative torque limit(OX60E 1) N
»
eRob

Torque actual value(0x6077)

A

Velocity actual value(0x606C)

A

Position actual value(0x6064)

A

Statusword(0x6041)

A

Figure 5-9 CST #Ez0f ThBE
Figure 5-9 The function of CST mode
1B DR Operate steps:

1. e, 0x6060 =0Ah, JiMARDHIAMBRA.
Set 0x6060 to 0Ah to set the mode as cyclic synchronous torque mode.
2. W€ HbsHE, 0x6071 =0, HIFHMEMAT, —BfERE, Ak B sHERIMEM, Bteioen 0, Uiifka 4.

Set the target torque (0x6071) to 0. In cyclic synchronous torque mode,the servo target torque takes effect once the servo drive

is switched to servo on ,therefore,set the target to O for safety reasons.
3. B4R 4 0x6040, EIKIE DL D IRERAE .

Set the control word (0x6040). Follow these steps for operation.

Steps Control word Meaning
Bit4 Bit 3 Bit 2 Bit 1 Bit 0
1 0 0 1 1 0 Shutdown (3¢ 4])
2 0 0 1 1 1 Switch on (V% i f¢)
3 0 1 1 1 1 Enable operation (ff58)

4. WE BEsHIE 0x6071,

Set 0x6071 to the target torque.
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% 5-19 CST M2 ] FAH AL
Table 5-19 CST mode dependent bits of the control word

Parameter value Meaning

Bit4= {& & Hiafr e R

Bit4= Reserved Not relevant for this operating mode

Bit5= { ¥ 5 i sae ok

Bit5= Reserved Not relevant for this operating mode

Bit6= {1 ¥ s E . SWivS

Bit6= Reserved Not relevant for this operating mode

Bit8 = 7 1I: Jet A LA oK AT 1 B A T AR AR T R R

Bit8 = Halt (0x6087) ZHfFEACIE N B LRI . ERIIIL, A

PREERVIN DTS VRN TR S = R 2

Both enabling the halt bit or setting the target torque to zero will
ramp down the torque applied to the motor according to the
torque slope object (0x6087). At the end of the slope, no torque

will be applied to the motor, allowing the shaft to move freely.

Bit9 = {2 Ui E H RIS R
Bit9 = Change on setpoint Not relevant for this operating mode

% 5-20 CST B PR FAH R AL
Table 5-20 CST mode dependent bits of the status word

Parameter value Meaning
Bit10= H #5x2ik 0 = RIEE] HARHIE
Bit10 = Target reached 1 =3 B ARHA

G SR S o FHLRE LR B 11 AR T R 4R S 1) P9 ORFRAE H AR IR + HAE 2 B RO
B, 5 A

0 = Target torque not reached

1 = Target torque reached

The bit is set if the actual torque stays in the window of target torque + torque window

value for a duration of torque window time.

Bitl1= 8 P A FH AR PR BORHUHE 0x6072 PRI 7 SR 0x6074. HARHIAL 0x6071 ALK EE 0x60B2.
Bitl1 =Internal limit active Max torque 0x6072 limits torque demand value 0x6074, target torque 0x6071 and
torque offset 0x60B2.
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Table5-21 Objects associated with CST mode
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Index Sub Name Unit Data type Access PDO
-Index mapping

0x6040 00h Control word - UINT RW RxPDO

0x6041 00h Status word - UINT RO TxPDO

0x6060 00h Modes of operation - INT RW RxPDO

0x6061 00h Modes of operation display - INT RO TxPDO

0x6071 00h Target torque per thousand of rated INT RW RxPDO
current

0x6072 00h Max torque per thousand of rated UINT RW NO
current

0x6073 00h Max current per thousand of rated INT RW NO
current

0x6074 00h Torque demand value per thousand of rated INT RO NO
current

0x6075 00h Motor rated current mA UINT RW NO

0x6076 00h Motor rated torque mNm UINT RW NO

0x6077 00h Motor actual torque per thousand of rated INT RO TxPDO
current

0x6078 00h Motor actual current per thousand of rated INT RO TxPDO
current

0x6087 00h Torque slop per thousand of rated UINT RW NO
current

0x60B2 00h Torque offset per thousand of rated INT RW RxPDO
current

0x60E0 00h Positive torque limit value mA UINT RW RxPDO

0x60E1 00h Negative torque limit value mA UINT RW RxPDO
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CANopen PDO communication message control

LLfRIA ID=1 A5l

Take the servo ID=1, for example
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CST pattern Steps COB-ID |Message
IR R, BB [RHLEREY A 00 0201
K Stop remote node
Stop the node and
configure the
relevant parameters
AL 00 8201
Reset communication 701 00
BB A FIFRE AR 601 2F 60 60 00 0A 00 00 00
Set the cyclic synchronous torque mode 581 60 60 60 00 00 00 00 00
Xt AT AN CST # 601 40 61 60 00 00 00 00 00
Check operating mode to CST pattern 581 4F 60 60 00 0A 00 00 00
KAFL R A 601 23 0510 00 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
I A Y1 E Y 1000us 601 2306 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 60 06 10 00 00 00 00 00
PDO WRATC B fifE | TxPDO1 FLEiFE | 45H TxPDOI1 601 2300 18 01 81 01 00 80
The PDO mapping |The TxPDO1 Disable TxPDO1 581 60 00 18 01 00 00 00 00
configuration configuration process
process
W E AL R 601 2F 00 18 02 01 00 00 00
Defines the transmission type 581 60 00 18 02 00 00 00 00
15 % SR A o 601 2F 00 1A 00 00 00 00 00
Defines the number of valid entries |58] 60 00 1A 00 00 00 00 00
in the mapping record
0x1A00: O1h BRI 0x60410010 |601 2300 1A 01 10 00 41 60
CR&) 581 60 00 1A 01 00 00 00 00
0x1A00:01h maps 0x60410010
(status word)
0x1A00: 02h BLSf 060770010  |601 2300 1A 02 10 00 77 60
(SRR fR) 581 60 00 1A 02 00 00 00 00
0x1A00:02h maps 0x60770010
(actual torque)
0x1A00: 03h MY 060780010  |601 2300 1A 02 10 00 78 60
(bR L) 581 60 00 1A 02 00 00 00 00
1A00:02h maps 0x60780010
(actual current)
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CST pattern Steps COB-ID |Message
0x1A00: 00h 5 NS S A41:(601 2F 00 1A 00 03 00 00 00
3 581 60 00 1A 00 00 00 00 00
0x1A00:00h:the number of valid
entries in the mapping record: 3
#TF TxPDO1 601 2300 18 01 81 01 00 00
Enable TxPDOI1 581 60 00 18 01 00 00 00 00
RxPDO1 BCEifE | RxPDOI 601 2300 1401 01 02 00 80
The RxPDO1 Disable RxPDO1 581 60 00 14 01 00 00 00 00
configuration process
WE AL R 601 2F 00 14 02 01 00 00 00
Defines the transmission type 581 60 00 14 02 00 00 00 00
TR B IR AT 601 2F 00 16 00 00 00 00 00
Defines the number of valid entries |581 60 00 16 00 00 00 00 00
in the mapping record
0x1600: 01h B&f 0x60400010  |601 2300 16 01 10 00 40 60
(=15 581 60 00 16 01 00 00 00 00
0x1600:01h maps 0x60400010
(control word)
0x1600: 02h WL 0x60710010 601 23001602 1000 71 60
(H bR 581 60 00 16 02 00 00 00 00
0x1600:02h maps 0x60710010
(target torque)
0x1600: 00h 5B XT R AH: 2(601 2F 00 16 00 02 00 00 00
0x1600:00h:the number of valid  |581 60 00 16 00 00 00 00 00
entries in the mapping record: 2
#T7F RxPDOLI 601 230014 01 01 02 00 00
Enable RxPDOI 581 2300 14 01 01 02 00 00
JR BT R NMT /A 315 5 0 0101
Start the node NMT start remote node
ARELS PR AR 601 40 77 60 00 00 00 00 00
Get the actual torque 581 4B 77 60 00 00 00 00 00
JEIA % RxPDOL | HAALIE B P BCE Y 128; 201 80 00 00 00
Cycle to send Motor clear error HARHAE S E N 0.
RxPDO1 Control word set to 128;
Target torque set to 0.
FIE[F] AT 080
Send sync frame 181 40 02 00 00 00 00
HLBLAERE P RCE N 65 201 06 00 00 00
Enable HARHAE B E N 0.
Control word set to 6;
Target torque set to 0.
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CST pattern Steps COB-ID |Message

-3-SEipal 080
Send sync frame 181 21 02 00 00 00 00
PR FRE N T 201 07 00 00 00
H R E N 0.
Control word set to 7;
Target torque set to 0.
HIE [F] 080
Send sync frame 181 3302 00 00 00 00
P F I E N 155 201 OF 00 00 00 00 00
H R BN 0,
Control word set to 15;
Target torque set to 0.
JIE [F] 080
Send sync frame 181 37 06 00 00 00 00

WE H AR TR E A 15 201 OF 00 64 00

Set target torque H AR B B 100,
Control word set to 15;
Target torque set to 100 .
JIE R At 080
Send sync frame 181 3706 63 00 63 00

5.10 3 ERHAERT
Profile Torque Mode

%R T 0x6060 [M{EBLE A 4 B, eRob KT TAEFERC B AR
When the value of the object dictionary 0x6060 is set to 4, eRob is operated by profile torque mode.
FERRHAE R, b hl S A SRR, IF BRI B ARHHAETE 245 eRob JCT5H52H, eRob K 5 18 4H i i fig #445
AP AT H R

In the Profile Torque mode, the master controller generates trajectory and transmits Target torque to the eRob to make control

torque by cyclic mode or non-cyclic mode.
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Target Torque(0x6071)
Torque -~
Torque Offset(0x60B2) ommand >
—>
Torque
trajectory [
generator
Controlword(0x6040)
> Torque demand value
(0x6074)
Limit - Torque
function »| control >
Max torque(0x6072) loop
‘g

Positive torque limit(OX60EQ)

Negative torque limit(Ox60E1)

Y

eRob

Torque actual value(0x6077)

A

Velocity actual value(0x606C)

A

Position actual value(0x6064)

A

Statusword(0x6041)

A

&l 5-10 PT # A D
Figure 5-10 The function of PT mode
#E DI Operate steps:

1. e, 0x6060 = 04h, 4CEIHIAER.
Set 0x6060 to 04h to set the mode as profile torque mode.

2. WIE BARHIAE, 0x6071 =0, HTHEMEKT, —BEAFgE, [REAHER/ER, Fitdwe BArHE 0, PR
w4,

Set the target torque (0x6071) to 0. In profile torque mode, the servo target torque takes effect once the servo drive is switched

to servo on, therefore, set the target to 0 for safety reasons.
3. BEEHIFES 0x6040, 1HMHKIE LT D IRERAE,

Set the control word (0x6040), follow these steps for operation.

Steps Control word Meaning
Bit4 Bit 3 Bit 2 Bit 1 Bit0
1 0 0 1 1 0 Shutdown (3% [4])
2 0 0 1 1 1 Switch on (HE &
3 0 1 1 1 1 Enable operation (f# §&)

4. ¥E B AR 0x6071,

Set 0x6071 for the target torque.
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%% 5-22 PT B 1 7 AR AL
Table 5-22 PT mode dependent bits of the control word

Parameter value Meaning

Bit4= {x 1S EE WS

Bit4= Reserved Not relevant for this operating mode

Bit5= { ¥ His ok

Bit5= Reserved Not relevant for this operating mode

Bit6={x ¥ H s T To R

Bit6= Reserved Not relevant for this operating mode

Bit8= {1t Jet PR L L B H AR HILHE 1 B O A AR A AR R
Bit8 = Halt (0x6087) ZHFFACM B AHLIHIE . ERIEIIR K, A

XFHBLMEINLAE, ATl B g3 .

Both enabling the halt bit or setting the target torque to zero will
ramp down the torque applied to the motor according to the torque
slope object (0x6087). At the end of the slope, no torque will be
applied to the motor, allowing the shaft to move freely.

Bit9 = i E (5 5ok

Bit9 = Change on setpoint Not relevant for this operating mode

® 5-23 PT #EAHPIRZE T AR SRAL
Table 5-23 PT mode dependent bits of the status word

Parameter value Meaning
Bit10 = H Fr2lik 0 = R EiA HARHAE
Bit10 = Target reached 1 = Fik HARH%E

D SR 2 o FTL R PR BT 10 IR ) R 4R S N 1) PN GRFFAE F AR IR + HHAR T B R
Fief, s B %A

0 = Target torque not reached

1 = Target torque reached

The bit is set if the actual torque stays in the window of target torque + torque window

value for a duration of torque window time.

Bit11 = i P A R BRI 0x6072 PRI 75 R H 0x6074. H FrHLE 0x6071 FIFHLAE i F% 0x60B2.
Bitl1 = Internal limit active Max torque 0x6072 limits torque demand 0x6074, target torque 0x6071 and torque
offset 0x60B2.
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Table 5-24 Objects associated with PT mode
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Index Sub Name Unit Data type Access PDO
-Index mapping
0x6040 00h Control word - UINT RW RxPDO
0x6041 00h Status word - UINT RO TxPDO
0x6060 00h Modes of operation - INT RW RxPDO
0x6061 00h Modes of operation display - INT RO TxPDO
0x6071 00h Target torque per thousand of rated current |INT RW RxPDO
0x6072 00h Max torque per thousand of rated current| UINT RW NO
0x6073 00h Max current per thousand of rated current |INT RW NO
0x6074 00h Torque demand value per thousand of rated current | INT RO NO
0x6075 00h Motor rated current mA UINT RW NO
0x6076 00h Motor rated torque mNm UINT RW NO
0x6077 00h Motor actual torque per thousand of rated current | INT RO TxPDO
0x6078 00h Motor actual current per thousand of rated current | INT RO TxPDO
0x6087 00h Torque slop per thousand of rated current| UINT RW NO
0x60B2 00h Torque offset per thousand of rated current | INT RW RxPDO
0x60E0 00h Positive torque limit value mA UINT RW RxPDO
0x60E1 00h Negative torque limit value mA UINT RW RxPDO
5.10.1.CANopen PDO B S &2
CANopen PDO communication message control
LMA R ID=1 Jyf5l
Take the servo ID=1, for example
PT pattern Steps COB-ID |Message
IR A, BCEA | SRR 00 0201
KB Stop remote node
Stop the node and
configure the
relevant parameters
AL 00 8201
Reset communication 701 00
BB VR BRI 601 2F 60 60 00 04 00 00 00
Set the profile torque mode 581 60 60 60 00 00 00 00 00
s AT RO PT i 601 40 61 60 00 00 00 00 00
Check operating mode to PT pattern 581 4F 60 60 00 04 00 00 00
KPR R A s 601 23 0510 00 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
IHAE Y11 E Y 1000us 601 23 06 10 00 E8 03 00 00
Set communication cycle period ( 1000us) 581 60 06 10 00 00 00 00 00
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in the mapping record

PT pattern Steps COB-ID |Message

PDO WU B i FE | TxPDO1 B B iifs | %5 H TxPDO1 601 2300 18 01 81 01 00 80

The PDO mapping |The TxPDO1 Disable TxPDO1 581 60 00 18 01 00 00 00 00

configuration configuration

process process
BB AR 601 2F 00 18 02 01 00 00 00
Defines the transmission type 581 60 00 18 02 00 00 00 00
THERIEA BT 601 2F 00 1A 00 00 00 00 00
Defines the number of valid entries 581 60 00 1A 00 00 00 00 00

0x1A00: 01h B 0x60410010 (IR
5F)
0x1A00:01h maps 0x60410010

(status word)

601
581

2300 1A 01 1000 41 60
60 00 1A 01 00 00 00 00

0x1A00: 02h BEf 0x60770010 (52
B AT A 1)
0x1A00:02h maps 0x60770010

(actual torque)

601
581

2300 1A 02 10 00 77 60
60 00 1A 02 00 00 00 00

0x1A00: 00h 5 NI xR A% 2

601

2F 00 1A 00 02 00 00 00

0x1A00:00h:the number of valid 581 60 00 1A 00 00 00 00 00
entries in the mapping record: 2
$I7F TxPDO1 601 2300 1801 81 01 00 00
Enable TxPDO1 581 60 00 18 01 00 00 00 00
RxPDO1 BLEifs | <M RxPDOI1 601 2300 14 01 01 02 00 80
The RxPDOL1 Disable RxPDO1 581 60 00 14 01 00 00 00 00
configuration
process
BE AR 601 2F 00 1402 01 00 00 00
Defines the transmission type 581 60 00 14 02 00 00 00 00
THERIEA BT 601 2F 00 16 00 00 00 00 00
Defines the number of valid entries  [58] 60 00 16 00 00 00 00 00
in the mapping record
0x1600: 01h BLH 0x60400010 (¥ |601 230016 01 10 00 40 60
i) 581 60 00 16 01 00 00 00 00
0x1600:01h maps 0x60400010
(control word)
0x1600: 02h BT 0x60710010(H {601 230016 02 10 00 71 60
bR 581 60 00 16 02 00 00 00 00

0x1600:02h maps 0x60710010(target

torque)

0x1600: 00h 5 it A% 2
0x1600:00h:the number of valid

entries in the mapping record: 2

601
581

2F 00 16 00 02 00 00 00
60 00 16 00 00 00 00 00
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PT pattern Steps COB-ID |Message
$7F RxPDO1 601 2300 14 01 01 02 00 00
Enable RxPDO1 581 2300 14 01 01 02 00 00
JR BT R NMT 5315 5 0 0101
Start the node NMT start remote node
SRS BrAAAE AE 601 40 77 60 00 00 00 00 00
Get the actual torque 581 4B 77 60 00 00 00 00 00
JA K% RxPDOL | HUBLI bR P B E Y 128; 201 80 00 00 00
Cycleto send the  |Motor clear error | HFrFE R E AN 0,
RxPDOI1 Control word set to 128;
Target torque set to 0.
FIE[F A 080
Send sync frame 181 40 02 00 00
RLBLAERE I E A 6 201 06 00 00 00
Enable HARHH R E N 0.
Control word set to 6;
Target torque set to 0.
FIE[F A 080
Send sync frame 181 2102 00 00
FEHIF I E N 7 201 07 00 00 00
HFR IR BE N 0.
Control word set to 7;
Target torque set to 0.
P& A A 080
Send sync frame 181 33 02 00 00
P T BB 15; 201 OF 00 00 00 00 00
HARHH R E N 0.
Control word set to 15;
Target torque set to 0.
P& [F A 080
Send sync frame 181 37 06 00 00
BLE H A P T BB 15; 201 OF 00 64 00
Set target torque H PR B E N 100,
Control word set to 15;
Target torque set to 100.
KK R 080
Send sync frame 181 37 06 63 00
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CANopen SDO communication message control

LLfRIA ID=1 A5l

Take the servo ID=1, for example
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PT pattern Steps COB-ID |Message
BB R R A AR 601 2F 60 60 00 04 00 00 00
Set the profile torque mode 581 60 60 60 00 00 00 00 00
xig ATl PT X 601 40 61 60 00 00 00 00 00
Check operating mode to PT pattern 381 4F 61 60 00 04 00 00 00
HLHLIE B R4S 0x6040 #EE A 128 601 2B 40 60 00 80 00 00 00
Motor to clear the error reported 0x6040 set to 128 581 60 40 60 00 00 00 00 00
FEHL{% §E Enable 0x6040 & E N 6 601 2B 40 60 00 06 00 00 00
0x6040 set to 6 581 60 40 60 00 00 00 00 00
0x6040 &N 7 601 2B 40 60 00 07 00 00 00
0x6040 set to 7 581 60 40 60 00 00 00 00 00
0x6040 #E N 15 601 2B 40 60 00 OF 00 00 00
0x6040 set to 15 581 60 40 60 00 00 00 00 00
WE H AR H brHE 15 E 100 601 2B 71 60 00 64 00 00 00
Set target torque Target torque set to 100 581 60 71 60 00 00 00 00 00
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FE TwinCAT F3HIEH

Chapter 6 TwinCAT Master Control

AR EF T EANPFET Beckhoff TwinCAT3 F- 35 % ZeroErr EtherCAT Mk #4547 PDO L B DL A3 Shis 1 i 7 VE A5 3%

This chapter mainly introduces the methods and steps of PDO configuration and motion control of ZeroErr EtherCAT slave
devices by TwinCAT3 master based on Beckhoff.

6.1 &%

Software Installation

7E Beckhoff B W~ oBi iR A TwinCAT3 #ff TC31-FULL-Setp.3.1.4024.35, #i4f5 256 m) S EAT 2245
Download the latest version of TwinCAT3 software TC31-FULL-Setp.3.1.4024.35 on the official website of Beckhoff and install

it according to the installation wizard.

6.2ESI X &

The ESI File Placement

eRob f] XML(ESI) fit & SC/F & oN:

The XML(ESI) configuration file of eRob is named:

ZeroErr Driver3.2.0.xml.

Beckhoff TwinCAT3 1) XML(ESI) SCHAF TR AR 4 T -

The XML(ES]I) file storage path for the Beckhoff TwinCAT3 is as follows:
C:\TwinCAT\3.1\Config\lo\EtherCAT.

6.3 FELRE

Parameter Configuration

MR axis HIRERS L1250, & X axis HiISEOETHCE

It is necessary to configure the parameters of each axis to ensure the correct movement.

NO. Action

1 LEAIWCR:

Unit configuration

LI SH B H: TwinCAT project > NC-Task 1-SAF > Axes > Axis 1.

1) A M “settings” ETF -

2) L FERh AL

In the navigation directory on the left go to the TwinCAT project > NC-Task 1-SAF > Axes > Axis 1 .

1. Click the settings tab on the right.

2. Select the desired unit of the axis.
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NO. Action

Solution Explorer
@ o-a &=

Search Solution Explorer [Cirl+;)

P
PLC

WAl moa e

2~

fa] Solution ‘eRob_MotionContral_Proje =
4 o0 eRob MotionControl_Project
b @l SYSTEM
4 MOTION
4 NC-Task 1 SAF
[E1 NC-Task 1 5VB
jﬂ Image
[T Tables
[& Objects
4 Zh Aves

=4

is 1

eRob_MotionContro + X -

General Parameter

Link Te 1/O..

Link Te PLC...

Axis Type:

CANopen D540:

Unit:

2 Enc 2H 1% & :

Enc Parameter configuration
TEEDFIS M E FH: TwinCAT project > NC-Task 1 SAF > Axes > Axis 1> Enc.
1) i A “Parameter” LI .

2) #.i5 “Encoder Evaluation” PL#EIXEEIEI .,

position (plus).

1) Click the Parameter tab on the right.

ELBIE F-43F “The Scale Factor Numerator” 1435} “The
Scale Factor Denominator” f{I{E 7] LAE Offline Value 34T 5 24 ¥4 Scaling Factor Numerator il scaling Factor
Denominator {H34 W & 1, B 323G NC sl &% 1 A8, M IRGE 1 ANk B (plus),
In the navigation directory on the left go to the TwinCAT project > NC-Task 1-SAF > Axes > Axis 1 > Enc.

2) Click the “Encoder Evaluation” arrow to view the options. The Scale Factor Numerator and Denominator
values can be changed under the Offline Value.Set both Scaling Factor Numerator and Scaling Factor Denominator

to 1, that is, when the master is under NC axis control, it sends 1 unit, and the slave servo moves 1 encoder pulse

HRSEEEEES

G- o-al f

EERRRSREEEIER(Crl+) P~

3] #8752 eRob_MotionCentral_Projes

4 gl eRob_MotionControl Project
4 (] svSTEM
A License
b @ Real-Time
B Tasks
=fs Routes
2% Type System
[@] TecoMm Objects
4 MOTION
a NC-Task 1 SAF
[E1 NC-Task 1 SVB
jE Image
[ Tables
[&] Objects
4 B Axes
4 B Ais 1
b % Enc
b =l Drive
Iy, Ctrl

3 Inouts.

TwinCAT Project34 + X

General NC-Encoder Parameter Time Compensation Online

r [Rp—— Offline Value Online Value

Encoder Evaluation:

Invert Encoder Counting Direction

FALSE

| Iscaling Factor Numerator 10 0.0001
Scaling Factor Denominator (default: 1.0) 1.0 0
Position Bias 00 0
Modulo Factor (e.g. 360.0°) 3600

Tolerance Window for Modulo Start 00
Encoder Mask (maximum encoder value) OxFFFFFFFE
Encoder Sub Mask (sbsalute rangs maximum value) Ox000FFFFF
Reference System INCREMENTAL'
(et S
Soft Position Limit Minimum Monitaring FALSE
Minimum Position a0
Soft Position Limit Maximum Monitoring FALSE
Maximum Position a0 0.0
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NO. Action
3 SO

The parameters are activated

A A TwinCAT->Activate Configuration, &5 3 HIR/RHE, s “OK” Biw],

SR )5 Online Value &7 NAE 2UE 1E -

Click on the menu bar TwinCAT->Activate Configuration, and a prompt box will pop up, click “OK” . Online

Value displays the modified value.

ﬂ eRob_MotionControl_Project - TcXaeShell
HR  &wEE WEN WBEP)  EHE)
C-o|B-t-W

Build 402435 (Loaded - | - & || B

i

- 1 x
©-a| k-

far B - | Num
SRS EFEFEEERS(Cirl+) 2~
] =5 ="eRob_MotionControl Projed
4 1 eRah MotinnContral Proiect
Activate Config
Project:

eRob_MotionCo|

(D) | TwinCAT | TwinSAFE  PLC  EEA(M) Scope TE()
| - Windows N
g, | IE:':/ Activate Configuration I

ber Devi

Reload Devices

Scan

Toggle Free Run State
uration

eRob_MotionControl_Project

@ Restart TwinCAT System
E7 Restart TwinCAT (Config Mode)

Target:

<Local>

Solution Explorer

eRob Motioncontro = x [

Cancel

o - & -
& | °-a| & General NC-Encoder Parameter Time Compensation Online
Search Solution Explorer (Ctrl+;) -
&1 Salution ‘eRob_MotionControl_Proje = Parameter Offline Value Online Value
4 4l eRob_MotionControl_Project - | Cremdtr Beletns
b ﬂ SYSTEM I Encoder C: ing Di i FALSE
4 MOTION nvert Encoder Counting Direction
4 NC-Task 1 SAF Scaling Factor Numerator 1.0 1.0
[B1 NC-Task 15V Scaling Factor Denominator (default: 1.0) 1.0 1.0
j\-, Image Position Bi 0.0 0.0
3 0.u
I Tables osition Bias
Ii‘ Objects Modulo Factor (e.g. 360.0°) 360.0 360.0
4 Cs Axes Tolerance Window for Modulo Start 0.0 0.0
4 Axis 1 .
Bt Asis Encoder Mask (maximum encoder value) OxFFFFFFFF
4 ¥, Enc
b Inputs Encoder Sub Mask (absolute range maxi.. | OxD0OFFFFF »
b B Outputs Reference System INCREMENT... _~| INCREMENTAL'
b i = - -
4 Drive Limit Switches:
law, Ctrl
b Inputs Soft Position Limit Minimum Manitaring FALSE LI FALSE
b W Outputs Minimum Position 0.0 0.0
EdpLc Soft Position Limit Maximum Monitoring FALSE LI FALSE
SAFETY
m Cat Maximum Paosition 0.0 0.0
& anaLvTics +  Filter:
“ /0 + |Homina:
4 i Devices
4 = Device 3 (EtherCAT) Download Upload Expand All Collapse All Select All
*B jpana
43 / Continued on next page
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NO. Action
4 BYHSHILE
Motion parameter configuration
LB S HFEH: The TwinCAT project > MOTION > NC-Task 1 SAF > Axes > Axis 1.
1) BEHAME “Parameter” &I+
2) B “Maximum Dynamics”. “Default Dynamics” F “Manual Motion and Homing” A2 £ 1,
3) #£ “Offline value” H ST RN KIME -
In the navigation directory on the left go to the TwinCAT project > NC-Task 1-SAF > Axes > Axis 1.
g ry g proj
1) Click the “Parameter” tab on the right.
2) Click the, “Maximum Dynamics” , “Default Dynamics” and “Manual Motion and Homing” arrow to view
the options.
3) Modify value in the “Offline value” .
Solution Explorer Rob_Motorconro_+ < [
® - & -
ah ‘ o-af» General Settings Parameter Dynamics Online Functions Coupling Compensation
Search Solution Explorer (Ctrl+;) P~
2] Solution ‘eRob_MotionControl_Praje Ii Parameter Offline Value Online Value
4 1] eRob_MoationControl Project - | Maximum Dynamics:
b (@l SYSTEM .
4 MOTION Reference Velocity 262144.0 262144.0
4 NC-Task 1 SAF Maximum Velocity 262144.0 262144.0
% NC-Task 1 SVB Maximum Acceleration 262144.0 262144.0
5% Image Maximum Deceleration 262144.0
[ Tables
[&] Objects Default Dynamics:
4 G Axes Default Acceleration 5566.0 5566.0
4 ‘H-:IZ1 Default Deceleration 5566.0
nc
b Inputs Default Jerk 5566.0 5566.0
b B Outputs Manual Motion and Homing:
b ﬂ Etrlre Homing Velocity (towards plc ca.. | 30.0
¥
b Inputs Homing Velocity (off plc cam) 30.0 30.0
b W Outputs Manual Velocity (Fast) 5566.0 5566.0
::(;ET\" Manual Velocity (Slow) 5566.0 5566.0
Jog Increment (Forward) 5.0 5.0
el c++
AMNALYTICS Jog Increment (Backward) 5.0 5.0
“ /o + | Fast Axis Stop:
P 4% Devices
4 7= Device 3 (EtherCAT) Download Upload Expand All Collapse All Select All
28 Imaqe
5 Monitoring Z: (i &
Monitoring Parameter configuration
TER LR SRHUE S The TwinCAT project > MOTION > NC-Task 1 SAF > Axes > Axis 1.
1) BEHAME “Parameter” LI .
2) i “Monitoring” DAE B IXELHE I,
3) £ “Offline value” F¥ “Monitoring ” SEMENN “False”,
In the navigation directory on the left go to the TwinCAT project > NC-Task 1-SAF > Axes > Axis 1.
1) Click the Parameter tab on the right.
2) Click the Monitoring arrow to view the options.
3) In Offline value, modify the Monitoring parameter to False.
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NO. Action
General Settings Parameter Dynamics Online Functions Coupling Compensation
|7 Parameter Offline Value | Online Value
Default Dynamics:
+  Manual Motion and Homing:
+  Fast Axis Stop:
+ | Limit Switches:
- Monitoring:
| Position Lag Monitaring FALSE =l Facse |
Maximum Position Lag Value 5.0 5.0
Maximum Position Lag Filter Time 0.02 0.02
I Position Range Monitoring FALSE LI FALSE I
Pasition Range Window 5.0 5.0
I Target Position Monitoring FALSE LI FALSE I
Target Position Window 2.0 2.0
Target Position Monitoring Time 0.02 0.02
In-Target Alarm FALSE LI FALSE
In-Target Timeout 5.0 5.0
Motion Maonitoring FALSE ;I FALSE
Motion Monitoring Window 0.1 0.1
Motion Monitoring Time 0.5 0.5
+ | Setpoint Generator:
S

The parameters are activated

A SE B TwinCAT->Activate Configuration, fR)52 3 HIRRHE, mhpiERiv] .

Online Value &7~ & XU HI1H -

Click on the menu bar TwinCAT->Activate Configuration, and a prompt box will pop up, click OK. Online Value
displays the modified value.

ﬂ eRob_MotionControl_Project - TcXaeShell

R REE WENV JEPE)  £HE)  BLD) | TwinCAT | TwinSAFE  PLC EIAMM) Scope TEM)
: = | -4~ =1 ud | | - Windows »
¢ Build 4024.35 (Loaded -

s Activate Configuration I
Restart TwinCAT System

- 1 eRob_MotionCo)
. Restart TwinCAT (Config Mod
oL | ﬁEI Mumber Devi ] SR (Config Mode)
Reload Devices

SRS EEREERS(Crl+) P~ .
can
fa] 7% eRob_MotionControl_Projet

Toggle Free Run State

4 . eRoh MotionCantral Project

Activate Configuration X
Project: eRob_MotionControl_Project
Target: <Local>
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6.4 PDO FL &
PDO Configuration

A & A5 3T Beckhoff TwinCAT3 F 3% PDO #haHL B B AR ERIEL BN T .

The specific operation steps of dynamic configuration of PDO by TwinCAT3 master based on Beckhoff in this section are as

follows.
NO. Action
1 The cyclic data 7 “PDO-assignment” # [ {1 A\ K% L () PDO 43t # 119 AT I
ERINFC B AL I 2) 45 PDO A “0x1600-RxPDO BT S, 0x1A00-TxPDO W Z4L. ”
The cyclic data is visible in the PDO-assignment window for the Inputs and Outputs of the Sync Managers. The
default PDO settings use the dynamic PDOs: “0x1600- RxPDO mapping parameter, 0x1 A00-TxPDO mapping
parameter.”
General EtherCAT DC Process Data plc Startup Cof - Online  Online
Sync Manager: PDO List:
SM Size Type Flags Index  Size  Name
0 128 Mbx.. 0x1600 10.0  Receive PDO mapping 0
1 128 Mbxin 0x1601 6.0 Recsive PDO mapping 1
2 10 OQutp... 0x1602 4.0 Receive PDO mapping 2
3 12 Inputs 0x1603 140  Receive PDO mapping 3
0x1604 120  Receive PDO mapping 4
0x1605 160  Receive PDO mapping 5
0x1606 200  Receive PDO mapping 6
0x1607 80  Receive PDO mapping 7
PDO Assignment (0x1C12): PDO Content (0x1600):
[10x1600 “ |index Size Offs  Name
E excluded b Ox607A.. 40 00  Target Position
0 Ox6OFE:.. 40 40 Digital Outputs
(] 0x6040... 2.0 8.0 Control word
[Jox -~ 10.0
PDO Content (DxIADDJr EEEEE .
Index  Size  Offs  Name Type Default (h
0x6064... 4.0 0.0 Position actual value DINT
O0x60FD.. 4.0 40 Digital Inputs. DINT
0x6041... 2.0 8.0 Status word UINT
2 TxPDO At &
TxPDO configuration
A LUE LR TXPDO (0x1A00) JEAE “PDO content” & 1 H 475 Hi ki K B 250 TxPDO WGT . AT LA sl il
BRI WG 5, BT IR X B AT DU\ B A s I 2R R .
The TxPDO maps can be changed by selecting the desired TxPDO(0x1A00) and right clicking in the PDO content
window. Existing entries can be changed or deleted, and new entries can be inserted between existing or appended
to the end.
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NO. Action
General EtherCAT DC Process Data Plc Startup CoE - Online  Online
Sync Manager: PDO List:
SM Size Type Flags Index  Size  Name Flags
0 128 Mbx. [0x1400 100 Transmit PDO mapping 0 |
1 128 Mbxin 0x1A01 120 Transmit PDO mapping 1 F
2 10 Outp. 0x1A02 100  Transmit PDO mapping 2 F
3 10 Inputs 0x1A03 140  Transmit PDO mapping 3 F
0x1A04 140  Transmit PDO mapping 4 F
0x1A05 140  Transmit PDO mapping 5 F
0x1A06 160  Transmit PDO mapping 6  F
0x1A07 40  Transmit PDO mapping 7 F
PDO Assignment (0x1C13): PDO Content (0x1AQ0):
[ 0x1A00 - Index  Size  Offs  Name T
0x6064... 4.0 0.0 Paosition actual value C
Ox60FD... 40 40 Digital Inputs r
0x 0x6041... 2.0 8.0 Status word L
10140 - = -I ‘D Add New Item... Ctrl+Shift+A
Namel ‘ Online Type = =
#! Position actual.. X 1537488 DINT % Rename
#1 Digital Inputs 0 DINT -
# Statusword X 4616 UINT =
#1 WeState X 0 BIT Print... Ctrl+P
#lInputToggle X 0 BIT Move Up
# State 10248 UINT Move Down
— - — . o N
3 FEZFIR A AT X R AN o BRI 7R AT CAS AR S R R J7 [l AT W O S Bildn, FERN
PDO 0x1A00 FAfA— ARG, 13 S mT LA A3l BIX 30 5 1) 3 32 0 8 1) 75 ) AR PR B2 o
A list of mappable objects is shown. The list only shows objects that can be mapped in the direction of the map
being changed. For example, attempting to insert an object on the input PDO 0x1A00 only shows objects that can
be mapped in the direction from the slave drive to the master controller.
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NO.

Action

Edit Pdo Entry

Hame: Actual velocily

Index (hexk  BOGC 24634

Sub Indexc 1}
Data Type: DINT

Bilenigh 22 2]

From Dichionanr

2040 - Avcdliany positon achual value
(2205 - Analog Input

(<2240 - Mobor Encoder Posibon
%2241 - Encoder Compare Difference
OB - Emor code
6041 - Status word

Dx6061 - Modes of operabon display
6062 - Postion demand value

Microsoft Visual Studic

YES

Process data of 'Drive 1 (ZeroErr Driver)' may changed.
Relink with axis 'Axis 1'

NO

| =m

| = |

PDO Content(0x1A00) H iR EE N FIRT % .
The inserted object appears in the PDO Content (0x1A00).
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5 RxPDO (0x1600) F:7£ “PDO Content” 7 I 7147 5 875k 55 2t RxPDO Wi 0] LUSE sl nli i B Bl A

MRS G, BRI X R FT LA N 2124 iAoz B BRI AR -

The RxPDO maps can be changed by selecting the desired RxPDO(0x1600) and right clicking in the PDO content

window. Existing entries can be changed or deleted, and new entries can be inserted between existing or appended

to the end.

NO. Action
General EtherCAT DC Process Data Pplc Startup CoE - Online  Online
Sync Manager: PDO List:
SM  Size Type  Flags Index Size MName Flag
0 128 Mbx. Ox1A00 120 Transmit PDO mapping 0
1 128 Mbuxin 0x1A01 12.0  Transmit PDO mapping 1 F
2 10 Outp... 0x1A02 10.0  Transmit PDO mapping 2 F
3 12 Inputs 0x1403 14.0  Transmit PDO mapping 3 F
Ox1A04 14.0  Transmit PDO mapping 4 F
0x1A05 14.0  Transmit PDO mapping 5 F
0x1406 16.0  Transmit PDO mapping & F
Ox1A07 4.0 Transmit PDO mapping 7 F
PDO Assignment (0x1C13): PDO Content (Ox1A00):
[/ 0x1A00 Index Size Offs Name
O0x1A01 (excluded by 0x1A00]
[J0x1A02 (excluded by 0x1A00] 0x6041... 2.0 0.0 Status word
[J0x1403 (excluded by 0x1A00] 0x6084... 4.0 2.0 Position actual value
[Oox1A04 (excluded by 0x1A00;] 0x606C... 4.0 6.0 Actual velocity
[]0x1405 0x6077.. 20 100  Torgue Actual Value
5 RxPDO AL &
RxPDO configuration

General EtherCAT DC

Process Data plc

Startup CoE - Online  Online

Sync Manager: PDO List:
SM  Size  Type  Flags Index Size Name Flags M
0 128  Mbx. 10x1600 100 Receive PDO mapping 0 | 2
1 128 Mbxin 0x1601 6.0 Receive PDO mapping 1 F
2 10 Outp.. 0x1602 4.0 Receive PDO mapping 2 F
3 12 Inputs 0x1603 140 Receive PDO mapping 3 F
0x1604 120 Receive PDO mapping 4 F
0x1605 16.0 Receive PDO mapping 5 F
Ox1606 20.0 Receive PDO mapping 6 F
0x1607 8.0 Receive PDO mapping 7 F
PDO Assignment (0x1C12): PDO Content (0x1600):
[-]0x1600 - Index Size Offs MName Type
[10x1601 (excluded by 0x1600) ”
CJ0x1602 (excluded by ) 0x607A.. 4.0 0.0 Target Position DINT
[]0x1603 (excluded by ) Ox60FE:.. 40 40  Digital Outputs UDINT
[10x1604 (excluded by ) 0x6040... 2.0 8.0 Control word UINT
[0x1605 (excluded by 0x1600)
5 ol T e 1’0 Add New Item... Ctrl+5hife+A
ame nline e ize
e Delete Del
¥ Status word X UINT 2.0 1
i R
¥l Position actual.. X DINT PR | (= (oo
¥ Actual velocity X DINT 40 Edit
¥ Torque Actual ... X INT 2.0 4 Print... Ctrl+P
¥ WeState X BIT 0.1 Move Up
¥l InputToggle X BIT 0.1 Move Down
#:3% / Continued on next page
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NO.

Action

THEER T AABS X RIIER, RAFIRR BN 1 HEIRECE SO7 AT X 5, Biln, fe%
PDO 0x1600 H RIS G, FII3R R IR 5 R LA 2 ot ] % 38 A3l SIX3h 25 15 ) R 10055 R

A list of mappable objects is shown. The list only shows objects that can be mapped in the direction of the map
being changed. For example, attempting to insert an object on the output PDO 0x1600 only shows objects that can

be mapped in the direction from the controller to the drive.

| Edit Pdo Entry X
|

| Mame: Target Torque 2

[ Index [hex]: EO71 24629 Cancel

|
| Sub Index: 1}

Data Type: IMT ~

Bit Lentgh: 16 =

From Dictionany:

OxB0EE - Following error time out
0xE0ET - Pozition window
0=E0ES - Positioh window time
0=60Bd, - Senzor selection code
0«B0ED - Velocity window
OBOEE - Welocity window ime
OwB0EF - Welocity threzhold
| - i i
\ |0%B071 - Target Tarque 1

i - M aw torque
(xB074 - Target pozition
xB07E:01 - Min pogition range limit
OxB07R:02 - Max pozition range limit

ALCORE oo o

Process data of 'Drive 1 (ZeroErr Driver)' may changed.
Relink with axis "Axis 1'

YES NO
Em

RxPDO Content(0x1600) H 7~ 4di A X %
The inserted object appears in the RxPDO Content (0x1600).
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DSP402 bRAEPMIN, BRI XT R B SR I FRAES S0 ARG R #F 34 PDO.
As the PDO map is changed, the startup script is automatically updated by TwinCAT to send to the slave drive
during the PREOP to OP transition.The automatic link of the DSP402 standard entries is only executed for axes

which use standard object. With other modes of operation it is necessary to link the PDO’ s manually.

NO. Action
General EtherCAT DC Process Data plc Startup CoE - Online Online
Sync Manager: PDO List:
SM  Size Type  Flags Index Size Name Flags
0 128 Mbx. 01400 120  Transmit PDO mapping 0
1 128 Mbuxn Ox1A01 120 Transmit PDO mapping 1 F
2 12 Outp... Ox1A402 100  Transmit PDO mapping 2 F
3 12 Inputs 0x1403 140  Transmit PDO mapping 3 F
Ox1A04 140 Transmit PDO mapping 4 F
Ox1A05 140 Transmit PDO mapping 5 F
Ox1406 16,0  Transmit PDO mapping 6 F
Ox1A07 4.0 Transmit PDO mapping 7 F
PDO Assignment (0x1C12): PDO Content (Ux1600):
7] 0x1600 - Index Size Offs Name
[J0x1601 (excluded by 0x1600) Ox6040.. 2.0 00 Control 4
[J0x1602 (excluded by Ox1600) " ' ontrol war
[J0x1603 (excluded by Ox1600) 0x6071... 2.0 2.0 Target Torque
Ox1604 (excluded by Ox1600) 0x607A... 4.0 4.0 Target Position
Dni-\'.' 605 (excluded b‘ Onc16:00) - OxG60FE:... 4.0 B.0 Target Velocitv
8 24 PDO WSS B, TwinCAT 2 H S HT R ShIA, LAELE PREOP=>0P It A5 F| MuhdRkzhds . 1418

F

/0

4 *é Devices
4 == Device 2 (EtherCAT)

[ -~

jE Image
j: Image-Infa
2 SyncUnits
Inputs
B Outputs
& InfoData
“ Drive 1 (ZeroErr Driver)

#1 Status word

#! Position actual value
#l Actual velocity

# Torgue Actual Value

4 Transmit PDO mapping 0

4 [ Receive PDO mapping 0
B+ Control word
- Target Torque
Er Target Position
E- Target Velocity
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NO.

this example “DC-synchron” is selected.

EtherCAT $2% 1 I EAER L ZIFE “SM-synchron” B, “DC-synchron” 2 [AIEATiEFE. TEAGIF, EHFET
“DC-synchron”,

The operation mode of EtherCAT interface has to be selected between “SM-synchron” or “DC-synchron” . In

Solution Explarer
@& | -0 & =

Search Solution Explorer (Ctrl+;)

b @l SYSTEM
b = moTION

SAFETY

E C++

ANALYTICS
4 /O

4 "L Devices

4 == Device 3 (EtherCAT)

j: Image
2% Image-Info
2 SyncUnits

Inputs
W Outputs
& InfoData

I‘ 3__, Drive 1 (ZeroErr Driver) I

3 Transmit PDO mappina 0

b
4
b
b

P
] Solution 'eRob_Motioncontrol_Project’ (1 project)
4 4l eRob_MatianControl_Project

Operation Mode:

Process Data Plc

Startup CoE -

ekt Moiorcerra prjct -+ > [

General EtherCAT DC

Online Online NC: O

IDC-Syn chron

-

Advanced Settings...

Activate the configuration by clicking “gi

B “ar Activate configuration” SRIEVEHLE .

Activate configuration” .

i Build 4024.35 (Loaded ~| -

FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC SCOPE TOOLS WIND
= | B-a-2 Windows »
| Build 4024.32 (Loaded ~ 5. Activate Configuration I
- 3 Restart TwinCAT System
Solution Explorer
[—1 Restart TwinCAT (Config Mode)
Reload Devices
Search Solution Explorer (Ctrl+;) L~
Scan
a I
4 & MOTION - ] Toggle Free Run State
4 [8] NC-Task 1 SAF +
[B1 NC-Task 1 SVB (@) Show Online Data
j= Image + |t 7. Show Sub ltems
% Tables + | h @& Hide Disabled ltems
Objects + |F -
4 Za Axes l & Software Protection...
4 B Axis 1 + Access Bus Coupler/IP Link Register...
4 % Enc L Update Firmware/EEPROM 3
b Inputs b Show Realtime Ethernet Compatible Devices...
b [ Outputs | di
b =l Drive File Handling 3
1oy Ctrl Selected ltem 3
B Inputs B EtherCAT Devices 3
_ b [ Outputs m TeProjectCompare
PLC
SAFETY 1 ¢® Multiuser Explorer
E C++ Target Browser 3
& ANALYTICS AutomationML 3
“ 110 ! Bode Plot 3
« "R DWICE% Filter Designer »
4 = Device 3 (EtherCAT)
j; Image p About TwinCAT
#:3¢ / Continued on next page
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NO. Action
3 M “YES”.
Click YES.
r 1
TcXaeShell x
o Restart TwinCAT System in Run Mode
YES oK
==
L
4

1. X Driverl(ZeroErr Driver), HEA “NC:Online” Ftifi, Aili “Set” kJg HINEE.
2. Bl “All” JRH®RE.
1) Double click on the Driverl(ZeroErr Driver) . Navigate to “NC-Online” and click on “Set” in the Enabling

menu.
2) Clickon “All” to set the enables.

General EtherCAT DC Process Data Plc Startup CoE - Online Online NC: Online |

1 53?489 OOOO SEtpCIiﬂt Position: mm]
\ . ‘ 153?4&8.0000‘
Lag Distance (min/max): _mm]_Actual Velocity: [mm/s] Setpoint Velocity:  [mm/s]
| 0.0000 (0.000, 0.000) | ‘ 72.3503 ‘ ‘ D.DDDD‘
Override: [%] Total / Control Output: [%] Error:
| 0.0000 %] | 0.00 / o.oo%” D(Dxﬂj‘
Set Enabling bt )
Status (log.) | : Enabling
[ Ready NOT E !EDHLIDF"B[ (1]:4 [ controller ]
, eed Fi
[lcalibrated CImen [ Feed Bw Carcel [ lFeed Fw
[JHas Jab CIMen [ JFeed Bw
| Owerride [%]:
Controller Kv-Factor: |EI | 2 | Al I locity: [mmys]
1 ¥ 262144 4
Target Position: [mm] Target Velocity: [mm/s]

1 LI |

i 2| &) H ANy
F1 | F2| _F8| _F4 F8 | _F9

%13 / Continued on next page
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NO.

Action

DIERIN HAR B HARIERE, H “F5” Al aresh 2| Hbrfi B . S “Fl. F2. F3. F47 47 T30
e LR B AR I, il “F8” ISRRHTIR.
Now input a target position and a target velocity and move the axis with the “F5” button to the target position.click

“F1, F2, F3,F4” to manually control the motor to run forward or reverse at a fast or slow velocity. Click “F8” to

clear the error.

General

EtherCAT DC

Process Data Plc Startup CoE - Online Online NC: Online

Setpoint Position: mm]
N 1537487.0000 o
Lag Distance (min/max): “mr]  Actual Velocity: [mmy/s] Setpoint Velocity:  [mm)/s]
| 1.0000 (-2.000, 3.0&0]| | 11.3306H D.DDDD|
Owerride: [%6] Total / Control Output: [%6] Error:
| 100.0000%| | 0.00;0.00%“ m:nxcr)|
Status (log.) Status (phys.) Enabling

[ Ready I NOT Moving [JcCoupled Made [] Controller
[ calibrated (OMoving Fw [Jin Target Pos. Feed Fw
[JHas Job OMaoving Bw [Jin Pos. Range Feed Bw
Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mm/s]
[1 4 262144 4
Target Position: [mm] Target Velocity: [mmys]
B E2 O |
== = ¥ ¥+ 5] —-
Fi| F2| F3| F4 Fg
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7.1CANopen B{555I=% (Abort Codes)
CANopen Communication Error (Abort Codes)
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Subindex can not be written

Abort code Name Meaning
0x00000000 RIS A h

No abort Communication successful
0x05030000 DI iR fish A B AT D)k

Toggle error Toggle bit not alternated
0x05040000 SDO it} SDO Wi

SDO timeout SDO protocol timed out
0x05040001 AR A4 ARIRBAR ) B 7 3 / AR 55 2 i 2

Command unknown Command specifier unknown
0x05040004 CRC Bz CRC K2R

CRC error CRC check failed
0x06010000 EEERS X RA SV ]

Access error Unsupported access to an object
0x06010001 ARESE s S ENSIPSAREIE 3

Write only error Read command to a write only object
0x06010002 R R ENSESPARERLE 3

Read only error Write command to a read only object
0x06010003 TRIAREEA TEENTRI, TR “07 MAGEEHA

Subindex can not be written, subindex must be “0” (zero) for

write access

PDO length error

0x06010004 ASZFF SDO Vi 1] ANREIE L 5 4 U7 17 R 7 1% 0] 5
SDO complete access not supported The object can not be accessed via complete access
0x06020000 Vi 0 R St G B RN
Object does not exist error Last read or write command had wrong object index or
subindex
0x06040041 PDO W i X RAREBRS 2] PDO
PDO mapping error Object is not mappable to the PDO
0x06040042 PDO K JEH R WIS FR0S R I8 H A LR ) PDO K2

Number and length of objects to be mapped would exceed
PDO length

General internal incompatibility error

0x06040043 — SR —ES T
General parameter error General parameter incompatibility
0x06040047 R R R IR R B AN A

General internal in compatibility in device
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Abort code Name Meaning
0x06060000 EGRE PR TR 1R S B0 GV 17 I
Hardware error Access failed due to hardware error
0x06070010 55 2 Bl ik B RAAILAS, RS RO AL
Service parameter error Datatype does not match, length or service parameter do not
match
0x06070013 25 2 HOR A T B R I CESICE N INTTAIFE S % § NP N )
Service parameter too short error Datatype does not match, length of service parameter too low
0x06090011 TG R TR
Subindex error Last read or write command had wrong object subindex
0x06090030 SHAEVE IR R B S B E i
Value range error Value range of parameter exceeded
0x08000000 — A R — R R
General error General error
0x08000020 RIERAFH IR Hudli AR i B ORAE 2B
Transferor store error Data can not be transferred or stored
0x08000022 BEAIRESHT IR 2T AR T B A RE A SR AE 2 S
Wrong device state error Data can not be transferred or stored to application because of
present device state
0xOFOOFFBE EATLERS IR
Password error Password is incorrect
0xOF0OFFBF EIRPS ERS TS Rk ORFEAE) B0
Illegal command error Command code is illegal(does not exist)
0xOF00FFCO NMT R R BEAL TAE IR NMT IRZS
Wrong NMT state error Device is in wrong NMT state

7.2 BRI

Device Error

0x603F Error Code Message

Hex(Dec)

0x0000(0) faI R e 245 (Ready to switch on)

0x2214(8724) ML HL R R (Motor current is over current)

0x2250(8786) AL =AH A AGEFR  (Sum of motor three phase current exceed the limit)
0x2341(9025) U #id9t (The U phase over current)

0x2342(9026) V A1idif (The V phase over current)

0x2343(9027) W AHid i (The W phase over current)

0x3210(12816) KRk E i K (The bus voltage is overvoltage)

0x3220(12832) BRZE B K (The bus voltage is undervoltage)

0x4110(16656) HEER R = (The temperature of the power component is too high)
0x7121(28961) HHLIET (Blocked motor rotation)
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0x603F Error Code Message

Hex(Dec)

0x7305(29445) 71 28k i B P 4 6 255 B A B4 48 (The data read from the single-turn encoder at the load side is
incorrect)

0x7306(29446) B AL 0 B P 2 ) 2 3 B B8 U 55 (The data read from the single-turn encoder at the motor side
is incorrect)

0x730D(29453) FEL i e 454 (Battery warning error)

0x730F(29455) HE VI E SR (Battery low voltage)

0x7311(29457) KAER ML B R Z R (The position error of the sampled motor end exceeds the limit)

0x7314(29460) i 2 2 Pl v H0H rb R NG, E N B AR IO AR TR 1% R (Detection of multiple
revolutions count battery reconnection. Reset the load end encoder to clear this alarm)

0x7315(29461) KAL) kA B iR Z R (The sampling load position error exceeds the upper limit)

0x7350(29520) L gD 2R 28 T A2 R (Motor side encoder type is not supported)

0x7374(29556) Z AL B AR (Multi-turn position error)

0x7377(29559) Ko £ 5 A7 51 R4S 1S . (Error message for reset pin detected)

0x737A(29562) B ity 5. [ S AL 2% JA 248 3% (Error in startup of single-turn encoder at the load side)

0x737E(29566) EELATL ity P Bl i 2% )5 8N4 1% (Error in startup of single-turn encoder at the motor side)

0x8130(33072) CAN LBkiE iR (CAN Heartbeat error)

0x8400(33792) TR 2 PR HIME (The velocity error exceeds the limit value)

0x8401(33793) HALE LB (Motor velocity exceeds the limit value)

0x8500(34048) fr B2 IR HI{E (The position error exceeds the limit value)

0xA000(40960) FEufifizk (The master station goes offline)

0xF004(61444) EtherCAT #J451L 4% (EtherCAT initialization error)

0xF005(61445) STO ZhAEE# 3% (The STO function is activated)

0xF006(61446) Z B3 % (Multi-turn circle count error)

0xF008(61448) BEEEE RAR T VAR /ML RIS (19V) (The bus voltage is lower than the minimum allowable

supply voltage 19V)

ZeroErr Co., Ltd

98 / 177 WWW.ZEroerr.cn



https://www.zeroerr.cn

ZeroErr

eRob CANopen and EtherCAT User Manual

7.2.1.0x0000(0): fAARESEIF (Ready to switch on)
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0x603F Error Code
(Hex):0x0

0x603F Error Code
(Dec):0

Code (Dec):0

CAN, MODBUS Error

N P!

Message

i e 2% 4

Ready to switch on

B
The immediate

causes

ARG TARIEH, TAEMHR

The system works properly without any error

AT RE SR A

Possible causes

HEE L

suggestions

7.2.2.0x2214(8724): HHERILFR (Motor current is over current)

0x603F Error Code
(Hex):0x2214
0x603F Error Code
(Dec):8724

Code (Dec):1016

CAN, MODBUS Error

ffE R

SER =R bR R

Message Motor current is over current

HAER R oL ) FEAL R B I B K LRI CRID B

The immediate Motor current exceeds maximum motor current (shut off) setting is detected
causes

Al REJR

Possible causes

1. HLIL A Kp A K i B A S 2
2. RORHNLEIR ORlD wEA G
3. E ., ik K CHUBRRERE . HULBCRARINE . ML TE)
4. LR YRR 2 Ta) B FE AL R R 2 5 58 R 2 T R i
1.Unreasonable setting of Kp and Ki in current loop
2. Unreasonable maximum motor current (shut off) setting
3. load too heavy,excessive impact (mechanical collision, mechanical sudden
aggravation, mechanical distortion)
4.Short circuit between the motor power lines or between motor power line and

housing

EE[5E 5 0

suggestions

=

BSHR G AL S8 (BRFIEEE K Kp M Ki, fsKENLER G
)

2. RGN, FEI, AR R SRR

1. Check whether the parameters are factory parameters (Kp and Ki of current

loop, maximum motor current off)

2. Exclusion of load effects, no-load test, and see if this error is still reported
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7.2.3.0x2250(8786): FAHL=4EFE 7R FN#BPR (Sum of Motor three phase current exceed the limit)

0x603F Error Code | #2715 & AL =M R AR R
(Hex):0x2250 Message Sum of Motor three phase current exceed the limit
0x603F Error Code
(Dec):8784
CAN,MODBUS
Error Code
(Dec):6000
HIER A H = AH LR 5% 22 I
The immediate Three- phase current error exceeds the threshold is detected
causes
A REJE L ASE BRI E % Kp. Ki BE

Possible causes 2. NG HE =M R R ZE R E

3. MG E, by CFUBRESE . HUBCRIRINE . U D

4. HNLERZRARIR, Wigk

1.Improper setting of Kp and Ki in current loop

2.Unreasonable three-phase current and error setting

3.Heavy load, excessive impact (mechanical collision, mechanical sudden
aggravation, mechanical distortion)

4.Motor wiring error, disconnected

AT H 1L L kB AR Kp Ki W& (A eTuner FALHL VR S
suggestions 2B SAHEWMAIRZERE (EF eTuner LANLZ A& B M), ®ESE
THORHNLERR Gl BIR, @ilAZE Bt E.

3. UG, HERRHLMGE GEMEM TR HA R, PURSERESE)

4. IEWf S AL = A 2

1. Check the Kp and Ki settings of the current loop (check the interface of the

eTuner controller flow loop)

2.Check the three-phase current and error settings (check the eTuner safety
power supply interface of the controller), and set it equal to the maximum motor
current (off). It is recommended not to change the factory value.

3.Reduce load and eliminate mechanical faults (dry lubricating oil, bearing jam,
mechanical rust, etc.)

4. Correctly connect the three-phase wire of the motor

ZeroErr Co., Ltd 100 / 177 WWW.ZEroerr.cn


https://www.zeroerr.cn

ZeroErr eRob CANopen and EtherCAT User Manual V1.11

7.2.4.0x2341(9025): U #8d3% (The U phase over current)

0x603F Error Code  |#&/R-15 & U AL

(Hex):0x2341 Message The U phase over current
0x603F Error Code

(Dec):9025

CAN, MODBUS Error
Code (Dec):1013

HAER R U AL AR f K A AL (SR

The immediate U-phase current exceeds maximum single-phase current (off)
causes

A RE R

Possible causes 1. RE Y ET L Kpy Ki BEE

2. ANEBRBCR AR ORI E

3., by CUUAGRIERE . HLBROR SR INEE . AL D

4. HHLE) S22 1A B 5 A e L

1. Improper setting of Kp and Ki in current loop

2. Unreasonable maximum single-phase current (off) setting

3. Heavy load, excessive impact (mechanical collision, mechanical sudden
aggravation, mechanical distortion)

4. Short circuit between the motor power lines or with the housing

HEA I
suggestions 1. RS Kps Ki WE (BF eTuner ALK IR B AT

2. KA RMERKE (BF eTuner LML ZRIEI D, AT T &
NG NN S D)

3R, HEERHUMOSE GETE TR B R5E. HLIREESESE)

4. KA

1. Check the Kp and Ki settings of the current loop (check the interface of the
eTuner controller flow loop)

2. Check the setting of single-phase current (check the safe power supply
interface of eTuner PC), which should be greater than or equal to the maximum
motor current (off).

3. Reduce load and eliminate mechanical faults (dry lubricating oil, bearing jam,

mechanical rust, etc.)

4. Check the external cables
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7.2.5.0x2342(9026): V #Hid % (The V phase over current)

0x603F Error Code  |#&/R-15 & VAR

(Hex):0x2342 Message The V phase over current
0x603F Error Code

(Dec):9026

CAN, MODBUS Error
Code (Dec):1014

HAER R VR AT R A K A AL (SR

The immediate V-phase current exceeds maximum single-phase current (off)
causes

A RE R

Possible causes 1. RE Y ET L Kpy Ki BEE

2. ANEBRBCR AR ORI E

3., by CUUAGRIERE . HLBROR SR INEE . AL D

4. HHLE) S22 1A B 5 A e L

1. Improper setting of Kp and Ki in current loop

2. Unreasonable maximum single-phase current (off) setting

3. Heavy load, excessive impact (mechanical collision, mechanical sudden
aggravation, mechanical distortion)

4. Short circuit between the motor power lines or with the housing

HEA I
suggestions 1. RS Kps Ki WE (BF eTuner ALK IR B AT

2. KA RMERKE (BF eTuner LML ZRIEI D, AT T &
NG NN S D)

3R, HEERHUMOSE GETE TR B R5E. HLIREESESE)

4. KA

1. Check the Kp and Ki settings of the current loop (check the interface of the
eTuner controller flow loop)

2. Check the setting of single-phase current (check the safe power supply
interface of eTuner PC), which should be greater than or equal to the maximum
motor current (off).

3.Reduce load and eliminate mechanical faults (dry lubricating oil, bearing jam,

mechanical rust, etc.)

4. Check the external cables
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7.2.6.0x2343(9027): W #id# (The W phase over current)

0x603F Error Code  |#&/R-15 & W I

(Hex):0x2343 Message The W phase over current
0x603F Error Code

(Dec):9027

CAN, MODBUS Error
Code (Dec):1015

HAER R WA FL AL f K A IR (ORI

The immediate W-phase current exceeds maximum single-phase current (off)
causes

A RE R

Possible causes 1. RE Y ET L Kpy Ki BEE

2. ANEBRBCR AR ORI E

3., by CUUAGRIERE . HLBROR SR INEE . AL D

4. HHLE) S22 1A B 5 A e L

1. Improper setting of Kp and Ki in current loop

2. Unreasonable maximum single-phase current (off) setting

3. Heavy load, excessive impact (mechanical collision, mechanical sudden
aggravation, mechanical distortion)

4. Short circuit between the motor power lines or with the housing

HEA I
suggestion 1. RS Kps Ki WE (BF eTuner ALK IR B AT

2. KA RMERKE (BF eTuner LML ZRIEI D, AT T &
NG NN S D)

3R, HEERHUMOSE GETE TR B R5E. HLIREESESE)

4. KA

1. Check the Kp and Ki settings of the current loop (check the interface of the
eTuner controller flow loop)

2. Check the setting of single-phase current (check the safe power supply
interface of eTuner PC), which should be greater than or equal to the maximum
motor current (off).

3. Reduce load and eliminate mechanical faults (dry lubricating oil, bearing jam,

mechanical rust, etc.)

4. Check the external cables
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7.2.7.0x3210(12816): BZRFEEEILE (The bus voltage is overvoltage)

0x603F Error Code  |#&/-15 & BRI
(Hex):0x3210 Message The bus voltage is overvoltage
0x603F Error Code

(Dec):12816
CAN, MODBUS Error
Code (Dec):1008

HEZR P RRLG I v T e FO v L B L

The immediate The bus voltage is higher than the maximum allowable voltage setting
causes

A RER

Possible causes 1. EYEEE R

2. NGB R VR E

3. BN K. B 007 A S I8 AT D TR RIS, T ARAE [R5t e 50
4. BB TR R T

1.The power supply voltage is too high

2. The maximum allowable voltage is set improperly

3. High velocity under heavy load. The force direction of the motor is the same
as the running direction, and it works in the feedback braking state

4. Dynamic braking causes the bus voltage to rise

Hedr il
suggestion 1. WA s YR

2. KA VLRI E (A eTuner BRI Z2 4 YR S 1D

3. PR AR AR P A Y P Y O B

4. A FH PR IR TR R

1. Check the power supply

2. Check the maximum allowable voltage setting (check the eTuner PC safety
power supply interface)

3. Reduce the load, velocity, or use the power release module

4. Use the power release module
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7.2.8.0x3220(12832): BIZFEJEXR[E (The bus voltage is undervoltage)

0x603F Error Code
(Hex):0x3220

0x603F Error Code
(Dec):12832

CAN, MODBUS Error
Code (Dec):1009

N P

BRI R K

Message The bus voltage is undervoltage

HEZR P BRER B R AR T R AL VF LS B B

The immediate The bus voltage is lower than the minimum allowable voltage setting
causes

A RER

Possible causes

A N A~ VS B S

startup current is too large

6

current

CAEHERRAR VRSB

CHIRDIEAL

- HHLED B A B Ah s R

BN RS R, BEIR) R B R R
NBUE- €7 A PR A VSRV SO N

. The power supply voltage is too low

2. The minimum allowable voltage is set improperly

3. The power supply is insufficient

4.

5. Under heavy load, the startup acceleration is too large, and the instantaneous

. Overload or structure stuck, resulting in excessive instantaneous starting

1. AR R IR

Short circuit between the motor power lines or with the housing
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0x603F Error Code  |#2/n 15 & BRZE IR R T
(Hex):0x3220 Message The bus voltage is undervoltage

0x603F Error Code
(Dec):12832

CAN, MODBUS Error
Code (Dec):1009

HEE W
suggestion 1. 6 FLR D S 2 5 A2 SE PR IBAT I 2K
2. #7JF eTuner EAIHLAY A RIYR T, AFH/NVFRIEBERE T IE
I
A,

3. BE ST AL, AR EEEZ A eRob B4 R EERLL, WRALE
Z A eRob M B IERELE, ARSI RBL IR RIEIRE, Hs%
cRob HL#s N LH 4 P M Vv3.35 (6.1, FIEREL 7RI ).

4. AR, FRARINIEL .
5. W SE, BRI .
1. Check if the power supply power output meets the requirements for actual

operation.

2. Open the safe power interface of the eTuner and check if the minimum

allowable bus voltage is set reasonably.

3. Check the power supply wiring of the joints to confirm if there are multiple
eRob series connections. If there are multiple eRob series connections, it
may also cause undervoltage alarms in the bus voltage. Please refer to the
eRob Robot Joint Module User Manual V3.35, section 6.1 "Power Wiring

Instructions’ for more information.
4. Reduce load and acceleration.

5. Reduce the load and remove the interference part.
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7.2.9.0x4110(16656): IhEFEHBETE (The temperature of the power component is too high)

0x603F Error Code  |#&/-15 & DA I B v
(Hex):0x4110 Message The temperature of the power component is too high
0x603F Error Code

(Dec):16656
CAN, MODBUS Error
Code (Dec):1018

B TR F AL A IR o i vy FO VIR E

The immediate The temperature sensor of the power device exceeds the maximum permissible
causes temperature

A RE R

Possible causes 1. BB

2. NGB R TARR R E

3. MR R

4. FUE DR R IR 78, I (8] 3 3 BUR R S 4E R AR R AR,
1 UL E R b T

1. The heat dissipation is poor

2. Unreasonable maximum operating temperature setting

3. The ambient temperature is high

4. The rated power is not enough to drive the load, and long-term overload will
cause the current to continue to maintain a large value, resulting in rapid

temperature rise

HeE W

suggestion 1 neREch (e E KA SRR E. I sdoxUm)
2. MRS T/FEEEE (BF eTuner FALZEWERE), N/ T 85
T

3. &% (eRob HLE NICTIRLL 7 F M) 224 T W 1) 22 4 IR 5%
4. R AL, RFEEER RN, e, 13

1. Strengthen heat dissipation (such as installing on a large area of metal plate
and installing heat dissipation fan)

2. Check the setting of maximum working temperature (check the eTuner PC
safety power supply interface), should be less than 85 ‘C

3. Check the safety environment in the safety instructions of <eRob Rotary

Actuator User Manual>

4. Check the motor current and select the appropriate motor, driver and load

ZeroErr Co., Ltd 107 / 177 WWW.ZEroerr.cn


https://www.zeroerr.cn

ZeroErr eRob CANopen and EtherCAT User Manual V1.11

7.2.10.0x7121(28961): EBH1IEE: (Blocked motor rotation)

0x603F Error Code  |[#&/R{E R WL
(Hex):0x7121 Message Blocked motor rotation
0x603F Error Code

(Dec):28961

CAN, MODBUS Error
Code (Dec):1007

HLHEJR R TR AR AL
The immediate FELATL R K T 38 R AT L L B2 /N T4 1o T LA S8 ) KT 3 e i 1)
causes Motor running state trigger motor blocking setting:

The motor current is greater than the stop-turn current and
The motor velocity is less than the stoppage velocity and the duration is longer

than the stoppage time

A RE R
Possible causes 1 S, HURRSE, TR R

2. NEHRFFEL B E

3.AGHRHEERY A

4. FEIR A LA FEAME AR

1. The load is too heavy, the machine is stuck, and the running resistance is too
large

2. Unreasonable continuous current settings

3. Improper blocking protection settings

4. Wrong electrical angle compensation value

Hetr il
suggestion L KBNS, AR

2. AR R E (BF eTuner EAIHL 24 YR AT

3. AR I E (G eTuner FALHLIEFE RA FLIED

4. IER VB A A M

1. Check the mechanical structure and calculate the motor torque

2. Check the continuous current settings (check the eTuner PC safety power
supply interface)

3. Check the fail-safe settings (see the eTuner controller fail-safe interface)

4. Correctly set the electrical angle compensation value
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7.2.11.0x7305(29445): FHEimA B RO IEEHEIELSE (The data read from the single-turn encoder at the load side

is incorrect.)

0x603F Error Code
(Hex):0x7305
0x603F Error Code
(Dec):29445

Code (Dec):3105

CAN, MODBUS Error

RfE R

Message

7 a8 H Vi L 45 15 DAY K B

The data read from the single-turn encoder at the load side is incorrect.

HERERF
The immediate

causes

3 A A v R 20 i 87 T4 JEL P i 4 I AR [ K
When sending the command to read the position information from the

single-turn encoder at the load side, the returned data is incorrect.

A REJR A

Possible causes

L RS, BHERBESIEZE 19V DU S8R0 ok b TR,
NI B 0] f 45 S R A

he unstable power supply voltage, which causes the bus voltage to drop below
19V, is likely the reason for the encoder’s malfunction and the resulting

incorrect information being returned.

HEA W

suggestion

LR A R TARRES I & i s R B AR E

Please check the power supply’s operational status and measure the voltage to
determine if it is stable.

2. 155 S R s A

Please update to the latest firmware

7.2.12.0x7306(29446): E e B R AE eI L 55 (The data read from the single-turn encoder at the motor

side is incorrect)

0x603F Error Code
(Hex):0x7306
0x603F Error Code
(Dec):29446

Code (Dec):3005

CAN, MODBUS Error

fRfER

Message

P 3 5P P 2 L 8 L PR 8000 Y

The data read from the single-turn encoder at the motor side is incorrect.

HEZR A

The immediate

3K I HLA L 3 B B 2 o7 BB £ L )i & I 3R (] 10 K S

When sending the command to read the position information from the

causes single-turn encoder at the motor side, the returned data is incorrect.
A RE SR A L fEH H R AR, BEZRHR BRI 22 19V DU B S8R5 88 Jo ik B TAE,

Possible causes

M BOR [B] 45 8 H A
he unstable power supply voltage, which causes the bus voltage to drop below
19V, is likely the reason for the encoder’s malfunction and the resulting

incorrect information being returned.

HEE W

suggestion

1. R R CARRAS I & i R e R AR E

Please check the power supply’s operational status and measure the voltage to
determine if it is stable.

2. T ST A R [ A

Please update to the latest firmware
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7.2.13.0x730D(29453): HibEE5EIR (Battery warning error)

0x603F Error Code  |#&/-15 & R T iR
(Hex):0x730D Message Battery warning error
0x603F Error Code

(Dec):29453
CAN, MODBUS Error
Code (Dec):3109

HEZR P G i i o 22 Pl O FL vl R IR T 4 L I 3.15V

The immediate Load side encoder multi-turn hold battery voltage is lower than the warning
causes voltage 3.15V

A RER

Possible causes | 1. it E45 146G 25 87 o A

2. TR R

3. MR R T B PRI

1.The alarm voltage is generated when the battery is normally consumed
2. Using the wrong battery

3. The battery circuit is abnormal, resulting in excessive loss

Hedr il

suggestion 1 G IS (eRob HLas NSRRI T} 10.4 18] 2 18 T
BER ST AL BANER RO AT RALERME, FFMARsE A

2. IR B IFHAT IER A AL B, IR B

3RS, SEHH I AT IEF R S AR, JREIA RS T S

1. Replace the battery and reset the battery by referring to <eRob Rotary

Actuator User Manual 10.4 Joint Positions and Precautions with Multi-Turn

Function>, and confirm the zero point of the device

2. Replace the correct battery, reset the battery correctly, and check the zero

point of the device

3. Check the cables, replace the battery, reset the battery correctly, and check the

zero point of the device
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7.2.14.0x730F(29455): FEEE R (Battery low voltage)

0x603F Error Code  |#&/-15 & CEMULENER
(Hex):0x730F Message Battery low voltage
0x603F Error Code

(Dec):29455
CAN, MODBUS Error
Code (Dec):3110

R3PS B I i % o 22 P DR 45 FH R PR ISR T AR LR 3.05V

The immediate Load side encoder multi-turn holding battery voltage is 3.05V lower than
causes operating voltage

A RE SR A

Possible causes 1. PRV FE A IR AR 5 IR AR S A AR B A R L

2. TR R

3. Z R A,

4. RIEHHI

1. After the battery is consumed to the low voltage alarm, continue to use the
voltage consumed to the wrong alarm

2. Using the wrong battery

3. The battery interface is loose

4. The battery is not connected

HEAT I

suggestion 1. EHGHTHRMIFZ M (eRob HLEF ASCTIRIAL ] 01 10.4 £ 2 [ )
REMI RO BT F ) AT AR, AR Z

2. SR IR I RAT IR RO AL, IR T T

3. MBS, S I RAT IEF I ARAE, JRIA RS T S

4. R IFPAT IEFI R L ALRAE, FERIIA SR Z A

1. Replace the battery and reset the battery by referring to <eRob Robot Joint

Module User Manual 10.4 Joint Positions and Precautions with Multi-Turn

Function>, and confirm the zero point of the device

2. Replace the correct battery, reset the battery correctly, and check the zero

point of the device

3. Check the cables, replace the battery, reset the battery correctly, and check the

zero point of the device

4. Install the battery, reset the battery correctly, and check the zero point of the

device
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7.2.15.0x7311(29457): SEAERBNHMEIRZEER (The position error of the sampled motor end exceeds the limit)

0x603F Error Code | #2715 /& SR (1 FELA Lo 7 B R 22 PR
(Hex):0x7311 Message The position error of the sampled motor end exceeds the limit.
0x603F Error Code

(Dec):29457
CAN, MODBUS Error
Code (Dec):3121

HA%JR SIS T A SRS ) S35 BB ) P A Lo i ) 88 B 5 5 28 ) 2 B oK

The immediate The difference between the feedback position of the motor encoder read by two
causes adjacent sampling periods is too large.

A RE SR 1. HEE P A RS B s, SEUmM S AR E, HEM S BURER

Possible causes 2. WA AL ML ARICE R, 8. RS,

3. Yot it B8 A} P B

4. WAL 2R

1. The rapid drop or fluctuation of the power supply leads to the instability of
the encoder power supply, further leads to abnormal reading data.

2. Wrong Motor encoder configuration (type, parameter,

resolution, etc.).

3. Encoder hardware circuit failure.

4. magnetic ring installation exception.

HE # 1L 1A A YR AR F I & R R A E

suggestion 2. SE T R PRE IB b B IR A (o [l R AR R A D
3. BHLRBETS LN, 8Id eTuner EHIRIEES KA “ A" AERE
FEAEBUR IR AL o

4. BE ISP AR, A AR A7 AR R

1. Please check the power supply’s operational status and measure the voltage to
determine if it is stable.

2. Does this error occurred with rapid Power on power (The latest firmware has

fixed this issue).

3. When the motor is disabled, use the eTuner oscilloscope to collect the motor
angle” to see if there is a large jump.

4. If this error is triggered during movement, check if there is any abnormal

noise
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7.2.16.0x7314(29460): N ZLEITHARMERIEAY, EENTIRBISIHERIZIRE (Detection of multiple rev-

olutions count battery reconnection. Reset the load end encoder to clear this alarm.)

0x603F Error Code |75 & R 2 2 Pl THEON] At BB B NG, B B g T S T R
(Hex):0x7314 Message Detection of multiple revolutions count battery reconnection. Reset the load end
0x603F Error Code encoder to clear this alarm.

(Dec):29460

CAN, MODBUS Error
Code (Dec):3111

HA%R R B i 2% 22 Bl DR R FH RV B 5 T AR L I 3.05V BLEAB L T $7 482 i
The immediate R I I B 4
causes The load encoder has undergone battery replacement when the battery voltage is

3.05V higher than the operating voltage

A RE R
Possible causes 1. DBt 22 Joad st BE 4, 222 W i R AT S B i ) 2 R AL
2. Z [ iR R E)

1. The load encoder is not reset after the battery is installed because the battery
has been replaced

2. The Multi-turn battery interface is loose

Hegr g 1l Z I (eRob HLEF AT P A 10.4 187 2 8 D) e 0 5T Ar B ANV
suggestion BHEID PATEAIRIE, HmAgaEm

Reset the device by referring to <the eRob Robot Joint Module User Manual
10.4 Joint Positions and Precautions with Multi-Turn Function>, and confirm

the zero point of the device

7.2.17.0x7315(29461): KEMNA RGN BIZRZEBR (The sampling load position error exceeds the upper limit)

0x603F Error Code  |$27-15 & SR 114 7 o o B 1R 2 PR

(Hex):0x7315 Message The sampling load position error exceeds the upper limit
0x603F Error Code
(Dec):29461

CAN, MODBUS Error
Code (Dec):3120

ELHE R RE SIS T IS 415 EC0) P 7 i 2 L 45 22 (B K
The immediate The difference of the load encoder between two adjacent sampling periods is too
causes large

#:3% / Continued on next page
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0x603F Error Code  |$27~15 & SR 114 7 o o B R 2 PR

(Hex):0x7315 Message The sampling load position error exceeds the upper limit
0x603F Error Code
(Dec):29461

CAN, MODBUS Error
Code (Dec):3120

A RE SR

Possible causes 1. IR BB B s, SRS AR E, B S BOR R
o

2. BRI B ARG E CGREL. 2L RS

3. Gt i 2 B A P

4. WAL S

1. The rapid drop or fluctuation of the power supply leads to the instability of

the encoder power supply, further leads to abnormal reading data.

2. Wrong load encoder configuration (type, parameter,

resolution, etc.).

3. Encoder hardware circuit failure.

4. magnetic ring installation exception.

et il LA R ARSI B R R A E .

suggestion 2. A5 e PO T H R LR A (OB IEE 2 B D

3. IEW EHJE, #ERT, 8T eTuner LA “4mlidds”

T e 7 B o 2 R 15 RO TR AR AE ORI Bk 5l

4 BHE R AR AR, AR AR

1. Check the working status of the power supply and

measure whether the voltage is stable.
2. Does this error occurred with rapid Power on power (The

latest firmware has fixed this issue).

3. After normal enabled, check whether there is a large
runout in the encoder reading at the load end through the
“encoder” interface of the eTuner controller when
Stationary.

4. If this error is triggered during movement, check if there is

any abnormal noise.
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7.2.18.0x7374(29556): ZB{EIR (Multi-turn position error)

V1.11

0x603F Error Code
(Hex):0x7374
0x603F Error Code
(Dec):29556

Code (Dec):3138

CAN, MODBUS Error

FRfER

Message

EQ (VA= RZ: PR

Multi-turn position error

B A
The immediate

causes

Bk 2 5% 22 P DR T R P S v T AR HL S 3.05V BAEAR 0 T 58
Tl 22 Dy ek v it B 46
The load encoder has undergone battery replacement when the battery voltage

is 3.05V higher than the operating voltage

A RE R A

Possible causes

1. G gmbs A% 2 Prid Hit B e, 222 L R AT 7 8 e B s SR AL
2. Z I HRIBH A )

1.The load encoder is not reset after the battery is installed because the battery
has been replaced

2. Multi-turn battery interface is loose

Hed il

suggestion

Z M (eRob HLEF AN SRFTREE I T 10.4 45 ] 2 B Dh RE A 5255 hr B ANE
R PATEARME, AR E M

Reset the device by referring to <the eRob Robot Joint Module User Manual

10.4 Joint Positions and Precautions with Multi-Turn Function>, and confirm

the zero point of the device

7.2.19.0x7377(29559): #WEIE NS EEES (Error message for reset pin detected)

0x603F Error Code
(Hex):0x7377
0x603F Error Code
(Dec):29559

Code (Dec):3137

CAN, MODBUS Error

N RS

Message

R 2 2 AL 5 B RS

Error message for reset pin detected.

=R E AR IS 2 Pl g 25 P S 5 BRI 1) — A v

The immediate During power-up initialization, the reset pin of the multi-turn encoder detected
causes a high level.

EEEEES 1. YRR ) Bk B B s, BRI S R ARE, S S EECR

Possible causes

W

2. Gt it AR P B

1. The rapid drop or fluctuation of the power supply leads to the instability of
the encoder power supply, further leads to abnormal reading data.

2. Encoder hardware circuit failure.

HeA I

suggestion

LA E R TR IR E i R R B E .
1. Check the working status of the power supply and

measure whether the voltage is stable.
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7.2.20.0x737A(29562): TaE imEA B RIDas B5M5E1R (Error in startup of single-turn encoder at the load side)

0x603F Error Code
(Hex):0x737A

0x603F Error Code
(Dec):29562

CAN, MODBUS Error
Code (Dec):3136

PERfE R
Message

B i B ] 2 5 5 J sl R

Error in startup of single-turn encoder at the load side.

B R
The immediate

causes

AT R S A7 A S G 3R B4 S

Error occurred while reading the feedback information from the load encoder

during power-up initialization.

QA

Possible causes

1. YRR I BR R B B s, SRRSOt A RE, BT S BEOR

R

Mo
2. Gt ri el

1. The rapid drop or fluctuation of the power supply leads to the instability of

the encoder power supply, further leads to abnormal reading data.

2. Encoder hardware circuit failure.

HrE

suggestion

LR ERE RSN EREZRRE.

Please check the power supply’s operational status and measure the voltage to

determine if it is stable.
2. V7 5 A e [

Please update to the latest firmware

7.2.21.0x7350(29520): HENuwLRTEIIXBFTZHE (Motor side encoder type is not supported)

0x603F Error Code
(Hex):0x7350

0x603F Error Code
(Dec):29520

CAN, MODBUS Error
Code (Dec):3122

FRfE R
Message

FAL o 2 ) s SRR AN S

Motor side encoder type is not supported

ER P L 2 R 15 SR TR AN SRR

The immediate Motor side encoder type is not supported
causes

A RE SR

Possible causes

1. RACE FEHLIm A o
2. T B EA L g A 4 R T AN S
1. Motor end encoder is not configured

2. The configured encoder type on the motor end is not supported

HEEEW

suggestion

K 2 i A P B

Checking the encoder configuration
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7.2.22.0x737E(29566): #5528 B 4mi0a8 ERI5EIR (Error in startup of single-turn encoder at the motor side)

0x603F Error Code | #7135 & PR L L i B % 5 Sl R
(Hex):0x737E Message Error in startup of single-turn encoder at the motor side.
0x603F Error Code

(Dec):29566
CAN, MODBUS Error
Code (Dec):3142

HIER - FEATAR A I S R L e B 4 PO [ 5 R

The immediate Error occurred while reading the feedback information from the motor encoder
causes during power-up initialization.

A RER 1. YRR I BR R B B s, SRRSOt A RE, BT S BEOR
Possible causes o

2. G i A R A P S B
1. The rapid drop or fluctuation of the power supply leads to the instability of
the encoder power supply, further leads to abnormal reading data.

2. Encoder hardware circuit failure.

HEAT 2 1L 1R A R TR B i S R AR E .
suggestion Please check the power supply’s operational status and measure the voltage to

determine if it is stable.
2. V7 5 A e [

Please update to the latest firmware.

7.2.23.0x8130(33072): CAN :Bk3E1=R (CAN Heartbeat error)

0x603F Error Code  |#&/R~15 & CAN LB %
(Hex):0x8130 Message CAN heartbeat error
0x603F Error Code

(Dec):33072
CAN, MODBUS Error

Code (Dec):4003
HHEER K FERENS LT, LB P AR BN (8] A B RIS O BA
The immediate CLBE” RO W O RF LB ST 0, OB R E A .
causes In case of enable, a ”"Heartbeat consumer” does not detect “Heartbeat” messages

by the "Heartbeat producer” within a configured period of time. Heartbeat
Consumers will be disabled if Consumer heartbeat time = 0.

A REJR 1. Fub AR LA T B VH 27 (Lo kb I I 1] o

Possible causes 2. CAN B {54 .

1. The master does not correctly configure the consumer’s heartbeat timeout.

2. CAN communication is disconnected.

#:3 / Continued on next page
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0x603F Error Code | #&/~15 5 CAN ‘LB 1%
(Hex):0x8130 Message CAN heartbeat error
0x603F Error Code
(Dec):33072

CAN, MODBUS Error

Code (Dec):4003
HEZ LA OB E” OB I E SRR T COBkAEE T Kik
suggestions BBk o) 2 4%, B SRR MANA Y E LS.

2. Krf CAN {54802 5 v Sk

1. Check whether the heartbeat timeout configuration of the “heartbeat
consumer” is greater than twice the "heartbeat” message sent by the “heartbeat
producer”, otherwise it is easy to mistakenly report that the slave thinks that the

master is down.

2. Check whether the CAN communication cable is connected reliably.

TE: JURD X3071220X fiAs & UL _E[E 1.
Note:Match firmware the X3071220X version and above.

7.2.24.0x8400(33792): EEIRE=BEFRFIE (The velocity error exceeds the limit value)

0x603F Error Code  |$2/R-15 & LR 22 PR (L

(Hex):0x8400 Message The velocity error exceeds the limit value
0x603F Error Code
(Dec):33792

CAN, MODBUS Error
Code (Dec):1021

HHER R ZER T AR R
The immediate The velocity error is greater than the maximum allowed error
causes

#:3% / Continued on next page
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0x603F Error Code

ffE R

P VR 2 PR

Possible causes

(Hex):0x8400 Message The velocity error exceeds the limit value
0x603F Error Code
(Dec):33792
CAN, MODBUS Error
Code (Dec):1021
A RE R

1.
- AEERALE I i

K FO VIR LR
FREEHIR . WRE AR AR
- LR/ DI EA L
CRRRVFIREAGH

© ® 9 o Un &~ W N

11
1.
2.

O 0 9 N L bW

10. The input voltage is too low and the output power is insufficient

11

B/ R

HRASEAGH

10. F N FE YR A I A, A PR H DR AN A2
CERR LA EEAMAE

. The maximum allowable velocity is too low

. The continuous current and peak current are too low
. Insufficient motor torque/power

. The maximum allowable error is unreasonable

. Inappropriate target position or target velocity

. The load inertia/resistance is too large

. Current ring parameters are unreasonable

. Incorrect electrical angle compensation value

AEEREEEIAE . S5

NEIE A H AR B B H Aok L

Improper velocity loop gain and integral parameters

Improper position loop gain

ZeroErr Co., Ltd

#:3 / Continued on next page

119 / 177 WWW.ZEroerr.cn


https://www.zeroerr.cn

Zer'oErr eRob CANopen and EtherCAT User Manual V1.11

0x603F Error Code |15 & P VR 2 PR

(Hex):0x8400 Message The velocity error exceeds the limit value
0x603F Error Code
(Dec):33792

CAN, MODBUS Error
Code (Dec):1021

HEAE =N
suggestion 1. AW HEER, 2 IEWIREE (BF eTuner EAZHL PID & S

2. WA E, 2 IEWIREE (& eTuner LML PID & S 1)
3. WESEMSKAKARFEE 1.2 S (BF eTuner LANLZ4:

S
4. WEERKEERFE R, EHEABR (EF eTuner LArHL % 4IRS
1)

5. R A LI SO H AL AR B B TS IR

6. WEAGEMRARIRE (BF eTuner LALLM E ., LAeHER
[iiip)

7. AR SRS A

8. KA A DL, TN B 75 P AL Rt A B R 7 R

9. XTI, A IEHRER BE

10. KA YR L, Bl IR D)%

11, IEB AL P A A M A

1. Adjust the velocity ring and make it follow correctly (check the PID setting
interface of eTuner controller)

2. Adjust the position ring and make it follow correctly (check the PID setting
interface of eTuner controller)

3. Set the appropriate maximum allowable velocity (> 1.2 times the expected
velocity) (Check the eTuner PC safety velocity interface)

4. Set larger appropriate continuous current and peak current (check the eTuner
PC safety power supply interface)

5. Check whether the reverse current and poles log of the motor are set correctly
6. Set the appropriate maximum allowable error (check the eTuner safe position
and safe velocity interface)

7. Check whether the servo instruction is reasonable

8. Check the load. Whether the applied load exceeds the maximum allowable
output load of the motor

9. Check the current loop and make it follow correctly

10. Check the power supply voltage

11. Correctly set the electrical angle compensation value
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7.2.25.0x8401(33793): HAYIEETE (Motor velocity exceeds the limit value)

0x603F Error Code [R5 E AL i
(Hex):0x8401 Message Motor velocity exceeds the limit value
0x603F Error Code

(Dec):33793
CAN, MODBUS Error
Code (Dec):1019

HAER HULAR R L e K SC VR 25%

The immediate Motor velocity exceeds maximum allowable velocity by 25%
causes

A RE R

Possible causes | 1. HHRIUILEILE CRE. B AHRE)

2. HRAVIEEA M 2 .

3. BRI RO FOVrI L B

1. Wrong encoder configuration (type, parameter, resolution, etc.)
2. Wrong velocity loop gain and integration

3. The maximum allowable velocity is incorrectly set

Hedr il
suggestions 1. ERIDRNE

2. EHTHTTEERZE (EF eTuner LA PID ¥ & 51D

3. KREHRKAVFERERE (BF eTuner FAIHLZAHEE FHD

1. Check the encoder settings

2. Adjust the velocity ring and make it follow correctly (check the PID setting
interface of eTuner controller)

3. Check the maximum allowable velocity setting (view the eTuner controller

safe velocity interface)
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7.2.26.0x8500(34048): VEIRZEBHFRFIE (The position error exceeds the limit value)

0x603F Error Code  |#&/R-15 & fir B VR 2 PR B
(Hex):0x8500 Message Position error exceeds the limit
0x603F Error Code

(Dec):34048
CAN, MODBUS Error
Code (Dec):1020

HAER R RLERFERT UV R KIR %
The immediate Position error is larger than the permissible maximum error
causes
A RE SR
Possible causes 1. AEEEEERIZE . S5
2. AEE A B 8
3. KRRV LA
4. FREEHIU. W H IR I
5. AR/ EAE
6. ASVFREANGH
7. AE IR H bR AL E B bRd
8. SR/ i K
9. MRS HAGH

10. BN A HOE A, AR S Dh A2

11, BHIR A A BEAME AR

1. Unsuitable speed loop gain, integral parameters
. Unsuitable position loop gain

. Maximum permissible speed is too low

. Continuous current/ peak current is too low.

. Insufficient torque/ power

. Improper maximum permissible error

. Unsuitable target position or target speed

. Load inertia/resistance is too large

O 0 9 N L bW

. Improper current loop parameter
10. Supply power voltage is too low, and the output power of power supply is
insufficient.

11. Improper zero offset value.

43 / Continued on next page
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0x603F Error Code  |$27~15 & fir B VR 22 PR
(Hex):0x8500 Message Position error exceeds the limit
0x603F Error Code
(Dec):34048

CAN, MODBUS Error
Code (Dec):1020

HEA I
suggestion L R, (2 EHIREE (£5F5 eTuner FAZAL PID 28 S
2. TN EIR, 2 EREREE (A5F eTuner LML PID ¥:E Fiifi)
3. WEAEMERAARVFEE L2 fFHEEE) (EF eTuner EAIHIZ4

S
4. WEERKEERFE AR EEABR (BF eTuner LA % 4IRS
1)

5. KA HILI SO IR AR B B IR

6. WEAEMBKAFIRE (AFE eTuner AL AN B, M E T
[iap;

7. K EANRE SR AR

8. KA MG DL, TN B 75 P AL Rt A Bk TR

9. KA RIS, i IR BE

10. KA HIR L, B A IR D)2

11, TERA 0 ¥ L P A MR

1. Adjust the velocity ring and make it follow correctly (check the PID setting
interface of eTuner controller)

2. Adjust the position ring and make it follow correctly (check the PID setting
interface of eTuner controller)

3. Set the appropriate maximum allowable velocity (> 1.2 times the expected
velocity) (Check the eTuner PC safety velocity interface)

4. Set larger appropriate continuous current and peak current (check the eTuner
PC safety power supply interface)

5. Check whether the reverse current and poles log of the motor are set correctly
6. Set the appropriate maximum allowable error (check the eTuner safe position
and safe velocity interface)

7. Check whether the servo instruction is reasonable

8. Check the load. Whether the applied load exceeds the maximum allowable
output load of the motor

9. Check the current loop and make it follow correctly

10. Check the power supply voltage

11. Correctly set the electrical angle compensation value
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7.2.27.0xA000 (40960) EtherCAT SZBERE (EtherCAT communication abnormal)

0x603F Error Code  |$&/R-15 & TR OP 24k OP IR

(Hex):0xA000 Message The master station goes offline or exits the OP to a non-OP state

0x603F Error Code

(Dec):40960

CAN, MODBUS Error

Code (Dec):4004
HA%R R fEREREOL T, &4 EtherCAT 815 AT Bl (5 I H 15  h &4 BtherCAT Y]
The immediate % 9E Op KA.
causes In case of enable, EtherCAT communication interruption occurs or EtherCAT

switchover to non-Op state occurs in case of normal communication.

A RE SR A LOAERAERERS LN, KR T I S W B 57 5 ], 32T EtherCAT JIRZS
Possible causes HLM OP D129k Op IR#

2. IEHALRERSOL T, KA THEHISTEFF KM, 32 EtherCAT RSN OP

V1 E 9k Op R
3IEEAMRERE LT, KA THHSETIZIT R, F5 EtherCAT RN
M OP P 2= 9E Op R4S

4. IEEAEREIEIL R, KA T EtherCAT & Wi Bl A R o

1. A controller power failure or program shutdown occurs under normal enable
conditions, causing the EtherCAT state machine to switch from OP to a non-Op
state.

2. a controller program shutdown has occurred under normal enable conditions,
causing the EtherCAT state machine to switch from OP to non-Op.

3. In the normal enable condition, a controller program operation abnormality
occurs, causing the EtherCAT state machine to switch from OP to non-Op state.
4. A disconnection or poor contact of the EtherCAT communication cable has

occurred under normal enable conditions.

HEE W 1. K AT I FAL PR EtherCAT [ 28 % Heff RO B T 4
suggestions 2. f & EAZAL EtherCAT VBT R B IEH .

3. K7 EtherCAT b2 15390 2 SRR KR, S8 # Sk s o ) Az AL .
1. Check the connections of the EtherCAT cables to ensure that they are reliable.
2. Check that the EtherCAT master of the host computer is running normally.

3. Check whether the EtherCAT master meets the real-time requirements, and

replace the host computer with a more real-time capability.

vE: JUAD X3071220X fA & PL_E[E 1.
Note: Match firmware version X3071220X and above.
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7.2.28.0xF004(61444): EtherCAT #1335 1¢5&1% (EtherCAT initialization error)

0x603F Error Code  |#2/~f5 5 EtherCAT ¥Itab 1%
(Hex):0xF004 Message EtherCAT initialization error
0x603F Error Code

(Dec):61444
CAN, MODBUS Error

Code (Dec):4001
EHER EtherCAT F£/5 #1464k F AT AR @ 1
The immediate The EtherCAT program initialization self-test failed
causes
A HE B A 1. Bes 1B VR ISR 4% [ 1
Possible causes 2. B T AR EtherCAT XML B & S

3. EtherCAT ARSI A i

4. {25 EtherCAT M54 5, EEPROM ML XARIGANVLAS, BH 55
R4 5 H AR E A — B

1. The wrong drive firmware was burned

2. An incorrect EtherCAT XML configuration file was burned

3. EtherCAT hardware is faulty

4. After the EtherCAT slave alias is changed, the EEPROM configuration

checksum is invalid, or the alias loaded after restart differs from the intended

configuration.
Hedr il 1. A A BX ) E o8 7 [ A R A
suggestions 2. Ko A B ) EtherCAT XML It £ 3044

3. EHIREh A

4. FAETNEE 4 IR TEIE R85, % (eRob Hlds N RTRLALH - F
MEY 56 26.2 555 8 Tk A5 4 KICE X CRCo (LI U8R T 0k TR
BEESN, BEHEBFHIN; SANEHAERBR, EEPROM 5 Register
I AN A ELARAE R T e

1. Check the driver burning firmware version

2. Check the burned EtherCAT XML configuration file

3. Replace the drive

4. If communication fails after changing the slave alias, follow step 8 in
Section 26.2 of the eRob Rotary Actuator User Manual to check the alias and
configuration CRC. Use a validated master tool to update both, read back, and

verify after a power cycle. A temporary difference between EEPROM and

Register before restart does not by itself establish a fault.
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7.2.29.0xF005(61445): STO THEEHAESE (The STO function is activated)

0x603F Error Code RE R STO Ty ReH e
(Hex):0xF005 Message The STO function is activated
0x603F Error Code

(Dec):61445
CAN, MODBUS Error
Code (Dec):1022

HEZJR STO $ A5 5 switch on

The immediate The STO interface input signal is switch on

causes

A REJR STO $ A5 %5 switch on

Possible causes The STO interface input signal is switch on

X STO # I N5 "5 switch off i 1] LAV FRiZ 5

suggestions The error can be cleared after the STO interface input signal is switch off

7.2.30.0xF006(61446): % B IT¥3EIR (Multi-turn circle count error)

0x603F Error Code P E R Z T R
(Hex):0xF006 Message Multi-turn circle count error
0x603F Error Code
(Dec):61446
CAN, MODBUS Error
Code (Dec):3154
HEE
The immediate 1. 7EWT R 5 i F2 P ,eRob 41K 58 4= Wi L (Power FR7NIT K 584
causes KD SLRIEHT B
2. Z A TR A e B
1. During the power off restart process, the eRob is not completely power off
(the Power indicator light is not completely off) and the power is immediately
back on
2. Multi-turn eRob reset the load end encoder
A REJR
Possible 1. W LT SRR A eRob 6 1T REALA 5 27 (Power HRAT A e 4
causes D SRAIE & A
2. Z [ T B A B e R
1. During the power off restart process, the eRob is not completely power off
(the Power indicator light is not completely off) and the power is immediately
back on
2.Multi-turn eRob reset the load end encoder
e il T BB 2 R [
suggestions Please update to the latest firmware
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7.2.31.0xF008(61448): B EKT A FHR/IMEE R E (19V) (The bus voltage is lower than the minimum allowable
supply voltage 19V)

0x603F Error Code #7515 R RRHRART VPR S MR (19V)
(Hex):0xF008 Message The bus voltage is lower than the minimum allowable supply voltage (19V)
0x603F Error Code

(Dec):61448
CAN, MODBUS Error
Code (Dec):1005

HAE R G 3] 24 BTS2 A e TR RV BT 19V

The immediate The current power supply voltage for the joint module has been detected to
causes drop below 19V.

A RER

Possible 1. 2ZE AR TR T 5 S0t e IR R kT

causes

During the motion process, the power supply voltage drops due to special

operating conditions

AT X
suggestions 1. e R AR RS I v SR T AR
Check the power supply’s operational status and measure the voltage to
determine if it is stable.

2. W HGE A S ATEAT TOUH R
Replace the power supply with one suitable for the current operating

conditions.
3. 15 BT & A A

Please update to the latest firmware

7.2.32.0xFF08(65288): FAHlin 2 B 4nfSas EE A BT HEHIR (Motor-side single-turn encoder power-on position calcu-

lation error)

0x603F Error Code N PSS H AL i 5P Pl g A 2% b P 7 B AR % Motor-sid
(Hex):0xFFO08 Message e single-turn encoder power-on position calculation error
0x603F Error Code

(Dec):65288
CAN, MODBUS Error
Code (Dec):3007

ERE LN R HUEBNE, A L R R A A0S P R AR A B SRR RS B
The immediate During power-on startup, a position calculation error message was read from
causes the motor-side single-turn encoder chip.

%3 / Continued on next page
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0x603F Error Code  |#&/R{5 5 P L i 5P P 2 A 8 b PR A7 B T HSRLEE R Motor-sid
(Hex):0xFFO08 Message e single-turn encoder power-on position calculation error
0x603F Error Code
(Dec):65288

CAN, MODBUS Error
Code (Dec):3007

AR
Possible 1. RERSAE )T & ) BN 2 F A7 AE 1R %2 . Magnetic code disc quality
causes issues or mechanical installation errors.
2. B IHESHIEE R YERAEA R . Improper signal conditioning
parameter configuration or poor calibration.
3. WiARAHE AR IEH Incorrect vernier Nonius calibration.
AT X
suggestions 1. R ERASE R SR (W SR BRI AL )

Inspect the magnetic code disc quality and mechanical

installation(eccentricity,airgap,radial/tangential displacement)
2. EHHATE SIHBERAE (. WA, AHAD
Re-performsignalconditioning calibration(gain,offset,phase)

3. EFTHE IR B bR HES EL

Recalculate and configure the vernier Nonius calibration parameters.

7.2.33.0xFF09(65289): i im+ B 4mAnes AN EITHIEIR (Load-side main single-turn encoder power-on position

calculation error)

0x603F Error Code FRERE gk = LB A A b R AL B T B R
(Hex):0xFF09 Message Load-side main single-turn encoder power-on position calculation error
0x603F Error Code

(Dec):65289
CAN, MODBUS Error
Code (Dec):3008

B BB, A R T R g R 0 b S B AL B A R A5
The immediate .
causes During power-on startup, a position calculation error message was read from

the load-side main single-turn encoder chip.

A REJE A
Possible 1. A A58 5 B ) R AL 22 A7 AE IR 2
causes

Magnetic code disc quality issues or mechanical installation errors.
2. FSIHESHIEALEREAR .

Improper signal conditioning parameter configuration or poor calibration.
3. WEARRHEAS IR

Incorrect vernier Nonius calibration.

%3 / Continued on next page

ZeroErr Co., Ltd 128 / 177 WWW.ZEroerr.cn


https://www.zeroerr.cn

ZeroErr eRob CANopen and EtherCAT User Manual V1.11

0x603F Error Code #7155 A7 330 L Pl e e s b B BT B R

(Hex):0xFF09 Message Load-side main single-turn encoder power-on position calculation error
0x603F Error Code
(Dec):65289

CAN, MODBUS Error
Code (Dec):3008

AT X
suggestions 1. R ERASE PR SR (e BRI/ AL )
Inspect the magnetic code disc quality and mechanical

installation(eccentricity,airgap,radial/tangential displacement)
2. BFPATE SHERME O8RS, W, 6D

Re-perfor signal conditioning calibration

(gain,offset,phase)
3. EFTHE IR BRI AE S AL

Recalculate and configure the vernier Nonius calibration parameters.

7.2.34.0xFF0A(65290): A% im%H BN A B 4niD2s FH A BT H 5= (Load-side auxiliary single-turn encoder power-on

position calculation error)

0x603F Error Code  |##/R15 R s il B R ) G i r Ay BT SR IR
(Hex):0xFFOA Message Load-side auxiliary single-turn encoder power-on position calculation error

0x603F Error Code
(Dec):65290

CAN, MODBUS Error
Code (Dec):3009

HxE R R BN, SR AR R R e ) 05 By S B B T AR I
The immediate I8
causes During power-on startup, a position calculation error message was read from

the load-side auxiliary single-turn encoder chip.

A REJE A
Possible 1. RS2 o ) B U 22 3 A AR IR 22
causes

Magnetic code disc quality issues or mechanical installation errors.
2. [F5MBESHIE A YERHEANR .

Improper signal conditioning parameter configuration or poor calibration.
3. WEbRRHEAS IER

Incorrect vernier Nonius calibration.

4:3 / Continued on next page
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0x603F Error Code

(a2

7 8 S 4 L B ) 2 ) 5 b LA B T SRR

(Hex):0xFFOA Message Load-side auxiliary single-turn encoder power-on position calculation error
0x603F Error Code
(Dec):65290
CAN, MODBUS Error
Code (Dec):3009
AT X
suggestions 1. R ERASE PR SR (e BRI/ AL )

Inspect the magnetic code disc quality and mechanical

installation(eccentricity,airgap,radial/tangential displacement)
2. BFPATE SHERME O8RS, W, 6D
Re-performsignalconditioning calibration(gain,offset,phase)
3. EFIHE IR B S AL

Recalculate and configure the vernier Nonius calibration parameters.
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BN\ENRFH

Chapter 8 Object Dictionary

8.1 #EiR

Overview

8.1.1. WRFH

Object dictionary

X R MR L AT DUl R WSO ik SDO Vg il () — 4% 5o 206 R — 23 7T LA RS 07 A& AU PDO.
TR R S R A

The object dictionary is essentially a grouping of objects that are accessible via receive and transmit SDOs. Part of the object

can be mapped to transmit and receive PDOs (TxPDO and RxPDO, respectively) in a predefined manner.

The following table describes the distribution of the object dictionary objects.

Index(Hex) Object
0x0000 KA
Not used
0x0001 -0x001F SR R
Static data type
0x0020 -0x003F AR
Complex data type
0x0040 -0x005F i) 35 A ) B 2 Y
Manufacturer-specific data type
0x0060 - 0XOFFF (3
Reserved
0x1000 - 0x1FFF A B X 4k
Communication profile area
0x2000 - 0xSFFF ) 3 R R PO T 2 X 3
Manufacturer-specific profile area
0x6000 - 0X6FFF PR v % e L X 3k
Standardized device profile area
0xA000 - OXFFFF (3
Reserved
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8.1.2. FfEARR
Object data types

Index Name Base type Description Size[bits] Range
0x0001 BOOLAN BOOL False/True 1 0,1
0x0002 INTEGERS SINT Short integer 8 —27...2"~1
0x0003 INTEGER16 INT Integer 16 215 21 1
0x0004 INTEGER32 DINT Double integer 32 231 931 1
0x0015 INTEGER64 LINT Long integer 64 203 283 1
0x0005 UNSIGNEDS8 USINT Unsigned Short integer |8 0...28 -1
0x0006 UNSIGNEDI6 UINT Unsigned Integer 16 0...2¢ -1
0x0007 UNSIGNED32 UDINT Unsigned Double 32 0...232 -1

integer
0x001B UNSIGNED64 ULINT Unsigned Long integer |64 0...2%% -1
0x0009 VISIBLE_STRING STRING (n) Visible String (loctet  |8*n _

per chaRacter)
0x000A OUTET_STRUNG ARRAY Squence of octets (data |8*(n+1)

[0..n] of USINT |type USINT)

0x0021 PDO_MAPPING _ PDO Mapping _ _

Parameter Record
0x0023 IDENTITY _ Identity Parameter _

Record

8.1.3. XRIFE K
Object access types

Access type Description

RW Read and write access

RO Readonly access

WO Write only access

CONST Readonly access value is constant

8.1.4. WRKRWD

Object codes
Object code Object name
0x0007 VAR
0x0008 ARRAY
0x0009 RECORD
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8.1.5. BRI RARTE

Object flags
Flags Code Description
PDO mapping TXPDO,RXPDO % H A LI 4 TXxPDO 5% RxPDO.

Entry can be mapped as TxPDO or as RxPDO.
Backup YES/NO S H R LG DR R E N A,
Entry can be stored/not stored in non-volatile memory.

8.1.6. NRFHBAR

Object dictionary directory
Index Name Object code CANopen EtherCAT
0x1000 Device type VAR v V
0x1001 Error register VAR V v
0x1003 Pre-Defined error field ARRAY v Vv
0x1005 COB-ID SYNC message VAR i x
0x1006 Communication cycle period VAR i x
0x1007 Synchronous window Length VAR Vv x
0x1008 Manufacturer device name VAR v v
0x1009 Manufacturer hardware version VAR v v
0x100A Manufacturer software version VAR i v
0x100B Node-ID VAR i v
0x100C Guard Time VAR Vv X
0x100D Life Time Factor VAR V X
0x1010 Save parameters ARRAY v v
0x1014 COB-ID EMCY VAR i x
0x1016 Consumer heartbeat time ARRAY i x
0x1017 Producer heartbeat time VAR Vv X
0x1018 Identity object RECORD v v
0x1200 SDO server parameter RECORD v X
0x1400 Receive PDO 1 parameter RECORD i X
0x1401 Receive PDO 2 parameter RECORD i x
0x1402 Receive PDO 3 parameter RECORD Vv X
0x1403 Receive PDO 4 parameter RECORD Vv X
0x1600 Receive PDO 1 mapping RECORD v v
0x1601 Receive PDO 2 mapping RECORD v v
0x1602 Receive PDO 3 mapping RECORD i V
0x1603 Receive PDO 4 mapping RECORD i v
0x1800 Transmit PDO 1 parameter RECORD Vv X
0x1801 Transmit PDO 2 parameter RECORD Vv X
0x1802 Transmit PDO 3 parameter RECORD Vv x

4: 3 / Continued on next page
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Index Name Object code CANopen EtherCAT
0x1803 Transmit PDO 4 parameter RECORD Vv x
0x1A00 Transmit PDO 1 mapping RECORD i v
0x1A01 Transmit PDO 2 mapping RECORD i v
0x1A02 Transmit PDO 3 mapping RECORD Vv V
0x1A03 Transmit PDO 4 mapping RECORD V v
0x1C00 SYNC manager communication type ARRAY x v
0x1C12 SYNC manager 2 PDO assignment ARRAY x v
0x1C13 SYNC manager 3 PDO assignment ARRAY X i
0x1C32 SYNC manager 2 parameter RECORD X v
0x1C33 SYNC manager 3 parameter RECORD X v
0x200A Locked-rotor parameter set ARRAY v v
0x20A0 Load-side encoder position VAR Vv v
0x2205 Analog input VAR i v
0x2240 Motor encoder position VAR Vv Vv
0x2241 Dual encoder difference value VAR v Vi
0x2242 Reset load side encoder VAR V i
0x22A2 Drive temperature VAR Vv v
0x2380 Current loop parameter ARRAY i v
0x2381 Velocity loop parameter ARRAY i v
0x2382 Position loop gain ARRAY v i
0x2420 Prepare download VAR x i
0x2421 Hardware version number VAR X v
0x2422 Firmware version number VAR x v
0x2423 Firmware length VAR X v
0x3000 Max integral VAR X Vv
0x3B59 Velocity offset switch VAR x v
0x3B60 Velocity following error window VAR x v
0x3B61 Soft velocity following error window VAR x v
0x3B62 Soft position following error window VAR X v
0x3B64 Filter 1: Filter window value VAR X vV
0x3B67 Soft locked-rotor parameter set VAR x v
0x3B68 Warning code VAR x V
0x3B69 Torque sensor VAR i v
0x3B6A Torque sensor ratio VAR Vv Vi
0x3B6B Torque mode maximum velocity limit VAR Vv i
0x3B6C Feedforward filter coefficient of velocity |VAR v V
0x4602 Release brake VAR v V
0x603F Error code VAR Vv v
0x6040 Control word VAR i v
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Index Name Object code CANopen EtherCAT
0x6041 Status word VAR Vv v
0x605A Quick stop option code VAR i v
0x605B Shutdown option code VAR i v
0x605C Disable operation option code VAR v v
0x605D Halt option code VAR v v
0x605E Fault reaction option code VAR Vi v
0x6060 Modes of operation VAR i v
0x6061 Modes of operation display VAR i v
0x6062 Position demand value VAR Vv Vv
0x6064 Position actual value VAR v v
0x6065 Following error window VAR v v
0x6066 Following error time out VAR Vv v
0x6067 Position window VAR i v
0x6068 Position window time VAR Vv Vv
0x6069 Velocity sensor actual value VAR v v
0x606B Velocity demand value VAR v v
0x606C Velocity actual value VAR Vv v
0x606D Velocity window VAR i v
0x606E Velocity window time VAR i v
0x606F Velocity threshold VAR v V
0x6070 Velocity threshold time VAR v v
0x6071 Target torque VAR Vv v
0x6072 Max torque VAR i v
0x6073 Max current VAR Vv i
0x6074 Torque demand value VAR Vv Vv
0x6075 Motor rated current VAR v v
0x6076 Motor rated torque VAR V v
0x6077 Torque actual value VAR i v
0x6078 Motor actual current VAR Vv vV
0x6079 DC link circuit voltage VAR Vv vV
0x607A Target position VAR v v
0x607B Position range limit ARRAY v v
0x607C Home offset ARRAY i v
0x607D Software position limit ARRAY i v
0x607E Polarity (velocity & position) ARRAY X x
0x607F Max profile velocity VAR v V
0x6080 Max motor speed VAR v V
0x6081 Profile velocity VAR Vv v
0x6082 End velocity VAR i v

#:3 / Continued on next page
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Index Name Object code CANopen EtherCAT
0x6083 Profile acceleration VAR Vv v
0x6084 Profile deceleration VAR i v
0x6085 Quick stop deceleration VAR i v
0x6086 Motion profile type VAR v v
0x6087 Torque slope VAR x x
0x6093 Position factor VAR X X
0x6094 Velocity encoder factor VAR x x
0x6095 Velocity factor 1 VAR x x
0x6097 Acceleration factor VAR X x
0x6098 Homing method VAR x x
0x6099 Home velocity VAR x x
0x609A Homing acceleration VAR x x
0x60B0 Position offset VAR i v
0x60B1 Velocity offset VAR Vv Vv
0x60B2 Torque offset VAR V v
0x60C0 interpolated position mode VAR v v
0x60Cl1 interpolated data record VAR x x
0x60C2 interpolated time period VAR x x
0x60CS5 Max acceleration VAR i v
0x60C6 Max deceleration VAR Vv V
0x60EQ Positive torque limit value VAR v v
0x60E1 Negative torque limit value VAR Vv v
0x60F2 Position option code VAR x x
0x60F4 Following error actual value VAR i v
0x60FC Position demand value VAR Vv Vv
0x60FD Digital inputs VAR v v
0x60FE Digital outputs VAR V v
0x60FF Target velocity VAR i v
0x6502 Supported drive modes VAR i v
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8.2 MRF
Object Dictionary

8.2.1.0x1000:00h & 2EH (Device type)

Data type Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT 0x00020192 OxFFFFFFFF 0x00000000 \ RO NO \ NO

Y BEARBERBEMINEGEE . A 16 TEBE MR I B SCFH S M 5 —A 16 A7 BUi b n i W4
o ZA RAR B R TR D R R HARE R .
Description: Contains information about the device type and functionality. It is comprised of a 16 bit field that describes the

device profile used, and a second 16 bit field that gives additional information about optional functionality of the device.

MSB LSB
Byte4 Byte3 Byte2 Bytel
Additional information Device profile number

8.2.2.0x1001:00h $51R & 5% (Error register)
Data type Default data Max data Min data Unit Access Backup Update PDO mapping

USINT 0x00 0xFF 0x00 \ RO NO \ NO
Y T A S ALMEHR A A4S, A AE A IR ML R E SRR E AR SE R, WRE B 1, MR RAET
HARZEH 1% o

Description: A field of 8 bits, each of which indicates a particular type of error. If a bit is set to 1, the specified error has

occurred.
Bits Error
Bit 0 — M4 1%  (Generic error)
Bit 1 HLEE % (Current)

Bit 2 FEFS R (Voltage)
Bit 3 REH#R (Temperature)
Bit 4 BIHER CBERED . 552

Communication error (overrun, error state)

Bit 5 it & SR (Device profile specific )
Bit 6 {8 (Reserved)
Bit 7 J T H 2 X (Manufacturer specific)

8.2.3.0x1003:00h FTEX SEIRFE (Pre-Defined error field)

Data type |Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO

Y] RAFBCE AR R, IR B2 F N R NG S .

Description: Holds errors that occurred in the device and have been signaled via the Emergency object.

Bits24..31 Bitl6... 23 15...0
Manufacturer-specific error code Error register Error code
MSB LSB
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8.2.4.0x1005:00h [@#53#% > COB-ID (COB-ID SYNC message)

V1.11

Data type Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT 0x00000080 OxFFFFFFFF 0x00000001 \ RW NO \ NO

Y 8 XFPEXTR (SYNC) 1) COB-ID. ‘EILGE X T B& B4R SYNC k3. iZX RI LT .
Description: Defines the COB-ID of the synchronization object (SYNC).It also defines whether or not the device generates the
SYNC.The structure of the object is as follows.

MSB LSB
Bits 31 30 29 28-11 10-0
11-bit-ID X 0/1 0 000000000000000000 11-bit identifier
SYNC COB-ID {fii# (Description of SYNC COB-ID entry)
Bits Value Meaning
Bit 31(MSB) X Do not case
Bit 30 0 Device does not generate SYNC message
1 Device generate SYNC message
Bit 29 0 11-bit ID (CAN-2.0A)
1 29-bit ID (CAN-2.0B)
Bit 28-11 0 If bit 29=0
X If bit 29=1,bit 28-11 of 29-bit SYNC COB-ID
Bit 10-0 X Bit 10-0 of SYNC COB-ID

8.2.5.0x1006:00h EHEEREHI (Communication cycle period)

Data type Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 us RW NO \ NO

P XX RMEG SYNC AP H MK, € 3T B 8 AL K [R5 FE I (e TRl b, G R E 00 0, WIZEH] SYNC 2h

b
He o

Description: This object is relevant for SYNC Producers only. This object provides the communication cycle period. This

period defines the SYNC interval in microseconds. If the value is set to 0, the transmission of SYNC messages is disabled.

8.2.6.0x1007:00h [F5 %W O 1KE (Synchronous window length)

Data type Default data Max data Min data Unit  |Access |Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 us RW NO \ NO
Y 8 ST RE R 1A DA
Description: Defines the length of the time window for synchronous messages.
8.2.7.0x1008:00h HIE R R EFEZFK (Manufacturer device name)
Data type Default data Max data Min data Unit Access Backup Update PDO mapping
STRING eDriver-E \ \ \ RO NO \ NO
Yl BEXTRELE G R LI B 248K, 140 “eRob”s
Description: This object contains the manufacturer device name,such as “eRob” .
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8.2.8.0x1009:00h HIERE R4 (Manufacturer hardware version)

Data type Default data Max data Min data Unit  |Access Backup Update  |PDO mapping
STRING HW2070.02.05.01 \ \ \ RO NO \ NO

YO T R R 3 R AR E AR R

Description: This object contains the version number of the manufacturer’ s hardware.

8.2.9.0x100A:00h FIERIKHAEA (Manufacturer software version)

Data type Default data Max data Min data Unit Access Backup Update PDO mapping
STRING 3.2.0 \ \ \ RO NO \ NO

B O R B S HIE R A AR AT

Description: This object contains the version identification of the manufacturer’ s software.

8.2.10.0x100B:00h T5 /X ID 3% & (Node ID)
Data type Default data Max data Min data Unit Access Backup Update PDO mapping

USINT 0x01 0x7F 0x00 \ RW NO Power restart NO
Y X R T Node ID, #1I2R Node ID #¢f2 ik, RAERIE 7 EEMBEMIFGEE 1 NMT 305, N8R4 =
IR [B] B BT I AE

Description: This object contains the Node ID of the drive.If the Node ID is changed, the object will return the updated value

only after reset communication and start communication NMT message have been sent.

8.2.11.0x100C:00h T R ERIFASE (Guard time)

Data type Default data  |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 ms RW NO \ NO

VEH: X BRI 2% AL A3 I AR 5 i ORIP I SR R I a] o e AP 368 3o 1 288 £ i P B DR A8 SR 2 4 s PR3P 4 5
MR E R ARRAEH, WZAE B E N 0.

Description: This object gives the time between node-guarding requests that are sent from the network master to this servo. The

servo will respond to each request with a node-guarding message indicating the internal state of the servo. Value is 0 if not used.

8.2.12.0x100D:00h F &5 [EF (Life time factor)

Data type Default data |Max data Min data Unit Access Backup Update PDO mapping
USINT 0x00 OxFF 0x00 ms RW NO \ NO

i LT R AT L ORI IS TR PRI H AR ARAE DRI IR 18] AN A7 i P RO SRR e SCRA I 18] B AL s DRI SR TR
el B AE LI 8] BE P ARYCR T R RSP SR, 20K R U BT R . IRARAE A, WHZAE R E N 0.

Description: This object gives a multiple of the Guard Time. The servo expects to receive a node-guarding request within the

time period defined by the product of the guard time and the lifetime factor. If the servo has not received a node-guarding request

within this time period, it treats this condition as a fault.Value is 0 if not used.

8.2.13.0x1010: 01h {R7FS¥ (Save parameters)

Data type |Default data Max data Min data Unit  |Access  |Backup Update PDO
mapping
UDINT  {0x00000000 OxFFFFFFFF 0x00000000 \ RW YES Immediately NO

Y. M G TR SR BAE 5 R A AE . BNE: 0x65766173(save” F54) I ORAFAEROFIREIE N 1, 554F
3s JERAF e IR AE 9 2, B NIAETCRL GRIEHE A 0).

ER: RAELETEZINE, S SBRAERGEESHE L.

Description: When the value 0x65766173(”save” instruction) is written to this object, the save parameter is executed and the
return value is 1, about 3sec later, the save is complete and the return value is 2.1t is invalid if other values are written(the return

value is 0).
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Note: Do not power off during the parameter saving. Otherwise, the storage may fail or parametersmay be lost.

8.2.14.0x1014:00h E2REXH COB-ID (COB-ID EMCY)

Data type Default data Max data Min data Unit |Access [Backup |Update PDO mapping
UDINT 0x00000000 0x65766173 0x00000000 \ RwW YES Immediately NO
W o LEEURE R (EMCY) H) COB-ID, %4 R AILEM T
Description: Defines the COB-ID of the Emergency object (EMCY),The structure of the object is as follows:
MSB LSB
Bits Bit 31 Bit30 |Bit29 Bit 28-11 Bit 10-0
11-Bit ID 0/1 0 0 000000000000000000 11-Bit identifier
29-Bit ID 0/1 0 1 29-Bit identifier

EMCY COB-ID i H:
Description of EMCY COB-ID entry:

Bit number Value Meaning
Bit 31(MSB) 0 EMCY exists / is valid
1 EMCY does not exist / is invalid
Bit 30 0 Reserved (always 0)
Bit 29 0 11-bit ID (CAN 2.0A)
1 29-bit ID (CAN 2.0B)
Bit 28-11 0 Ifbit29=0
X If bit 29 = 1: bits 28 - 11 of 29-bit EMCY COB-ID
Bit 10-0 (LSB) X Bits 10 - 0 of EMCY COB-ID

8.2.15.0x1016 ;HFHEE T BkA /8 (Consumer heartbeat time)

Name Index Object Codes Highest subindex supported

Consumer heartbeat time 0x1016 ARRAY 1

0x1016:00h 7 Z 5|4k (Number of subindexes)

Data type Default Max data Min data |Unit Access Backup Update PDO mapping
data
USINT 0x01 0x7F 0x01 \ RO YES \ NO

W TR

Description: Number of subindexes

0x1016:01h 74 2% & CoBkIFF 1] 1 (Consumer heartbeat time 1)

Data type  |Default data Max data Min data Unit  |Access Backup Update PDO mapping

UDINT 0x00000000 OxFFFFFFFF  |0x00000000 ms RW YES \ NO

R

D WS H S 52 MR A 1D AN B ACoBb I (8] PS8 23, 1 9% 3 Lol I 10 6 250K A N2 R AR 27 3 Lo e 1)
(ZM), — A RURBERCE P AN F BV e OBk 18], FEU0TH 9 2 Lok 1] 2220 P AR 7 3 Co B IR TR) K 2 i

2) FEWCEIER — L BR SR TT AR ML . 2R P DBk 18] 0, AR BETh e .

This parameter content is as follows.
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Bit31:--24 Bit23:-:16 Bit15:-:0
Reserved(0) Node-ID Heartbeat time
Description:

1. Includes Node-ID and the heartbeat time. The consumer heartbeat time must be longer than the heartbeat producer time

(ms) of the corresponding node. Two different consumer time cannot be set for one node. We recommend that the consumer

heartbeat time value be at least 2 times larger than the producer’s heartbeat time.

2. Monitoring starts after the reception of the first heartbeat. If the consumer heartbeat time is 0, this function is disabled.

8.2.16.0x1017:00h A =& L>BkAS E] (Producer heartbeat time)

Data type Default data |Max data Min data Unit Access Backup Update PDO
mapping
UINT 0x03E8 OxFFFF 0x0000 ms RW YES \ NO
Y G SCLBRET R IR, B0 1ms BIfEE. IRAMER, WA 0.
Description: Defines the cycle time of the heartbeat, which must be a multiple of 1 millisecond. It is 0 if not used.
8.2.17.0x1018: REXHRHR (Identity object)
0x1018:01h J 7 ID (Vendor ID)
Datatype |Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x5A65726F OxFFFFFFFF 0x00000000 \ RO NO \ NO
Y. OE IS RIS R I E— (.
Description: Contains a unique value allocated each manufacturer.
0x1018:02h /i 4%HY (Product code)
Data type Default data Max data Min data Unit  |Access Backup Update PDO mapping
UDINT 0x26483052 OxFFFFFFFF 0x00000000 \ RO NO \ NO
Y BRIRE P R 1 AR R RRAS )
Description: Identifies the manufacturer specific product code (device version).
0x1018:03h f21I 5 (Revision)
Data type |Default data Max data Min data Unit |Access  |Backup Update |PDO
mapping
UDINT 0x00020111 OxFFFFFFFF 0x00000000 \ RO NO NO
W BEBITS.
Description: Contains the revision number.
Bits Meaning
Bit 31-16 FEE&1T%5 (major revision number)
Bit 15-0 REAEIT %5 (minor revision number)
0x1018:04h J¥ %15 (Serial number)
Data type |Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO
Y G PR E BT
Description: Identifies a manufacturer specific serial number.
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8.2.18.0x1200: PR552% SDO 2% (Server SDO parameter)

Data type Default data Max data Min Unit Access Backup Update PDO mapping
data
UDINT \ \ \ \ RO NO \ NO

W BEZBR RIS A1 SDO IS 4.

Description: Contains the parameters for the SDOs for which the device is the server.

8.2.19.0x1400-0x1403: RxPDO E{EZ#{ (Receive PDO communication parameter)

0x1400-0x1403:00h PDO Mtif %5 (the number of PDO parameters)

Data type Default data|Max data |Min data | Unit Access Backup Update PDO mapping
USINT 0x03 0x05 0x02 \ RO YES ESM changed NO
Yil: & L PDO Wit i .

Description: Defines the number of PDO parameters implemented.

0x1400-0x1403:01h PDO f# ) COB-ID (COB-ID used by PDO)

Data type |Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT  [0x00000200 OxFFFFFFFF 0x00000001 \ RO YES ESM NO
changed

Bt %€ X COB-ID. WIREHE T4 31 £, WA PDO,
Description: Defines the COB-ID. If bit 31 is set, the PDO is disabled.

0x1400-0x1403:02h 1% 412574 (Transmission type)

Data type Default Max data |Min data |Unit Access Backup Update PDO mapping
data
USINT OxFF OxFF 0x00 \ RO YES ESM changed NO

Y. O BRI R UCEIHT PDO BIAT N, J9IL PDO & X T L NS 4L
Description:This object controls the behavior of the PDO when new data is received. The following codes are defined for receive
PDOs:

Code Behavior
0-240 PR K PDO UK — BEARFEE S N — SYNC A, 24 SYNC IR, 2 ariels)
1 PDO Hdiks 4 N

The received data is held until the next SYNC message. When the SYNC message is received the
data is applied.

241-253 R
Reserved.
254-255 BEUCH 1) PDO Hdioks 37 RIS - e W i 42

The received data is applied to its mapped objects immediately upon reception.

0x1400-0x1403:03h {5 1M [A]  (Inhibit time)

Data type Default data Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 O0xFFFF 0x0000 100us |RO YES ESM changed NO

YUl X TAERIZEA 253, PDO (AEZFEALHIE R (RTR) W BEATAe4m. X T1E428A 255, QiR oicse, A4
PDO. A, 5 1R TA]E SCT — AR/ NI 8] [E] R -
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Description: With transmission type 253, the PDO is only transmitted on remote transmission request (RTR). With transmission

type 255, the PDO is transmitted if the data changes its value. Therefore, the inhibit time defines a minimum interval.

8.2.20.0x1600-0x161F: RxPDO (Receive process data object)

Data type Default data |Max data |Min data |Unit Access Backup Update PDO mapping

UDINT \ \ \ \ RW YES \ NO

W B RENSRIEIR PDO BT

Description: Contains the mapping for the PDOs the device is able to Receive.

8.2.21.0x1600-0x1603: RxPDO BREFZ¥ (Receive PDO mapping parameter)

0x1600-0x1603:00h RxPDO L4t ~41 (Number of RxPDO maps)

Data type Default data |Max data |Min data |Unit Access Backup Update PDO mapping

USINT 0x02 0x06 0x00 \ RO YES \ NO

Y 8 SR 5 3t T A OB R0 . XM RS A S th o S AR S PR PDO 5 MSC3 F) 2 AR P A e R e
Description: Defines the number of valid entries in the mapping record. This number of entries is also the number of the application

variables that are received with the corresponding PDO.

0x1600-0x1603:01h *f 7Lt 2 H 1 (Mapping entryl)

Data type |Default data Max data Min data Unit |Access |Backup |Update PDO
mapping
UDINT 0x60400010 OxFFFFFFFF 0x00000000 \ RO YES ESM NO
changed

YLl AEH KT B ENE R, XK HEEHES (16 6. TR (84D MEEKE (841 ik PDO A% .

sub-index (8 bit) and length (8 bit).

Description: Contain information about the mapped application variables. These entries describe the PDO contents by their index (16 bit),

0x1600-0x1603:02h X} 47 itk 5t 46 H 2 (Mapping entry1)

Data type |Default data Max data Min data Unit  [Access Backup Update PDO
mapping
UDINT 0x60600010 OxFFFFFFFF 0x00000000 \ RO YES ESM NO
changed

YL A RO R ENE R, XK HEEHES (16 6. TR (840 MEHEKE (841 Kiiiid PDO N%.

sub-index (8 bit) and length (8 bit).

Description: Contain information about the mapped application variables. These entries describe the PDO contents by their index (16 bit),

0x1600-0x1603:03h-06h X} G 7 # Wi 45 H 3-6 (Mapping entry3-6)

Data type |Default data Max data Min data Unit |Access |Backup |Update PDO mapping
UDINT  |0x00000000 OxFFFFFFFF 0x00000000 \ RO YES ESM NO
changed

YL A RO R RNE R, X% HEEHES (16 6. TR (840 MEIEKE (841 Kk PDO A% .

sub-index (8 bit) and length (8 bit).

Description: Contain information about the mapped application variables. These entries describe the PDO contents by their index (16 bit),
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8.2.22.0x1800-0x1803: TxPDO E{EZ#{ (Transmit PDO communication parameter)

0x1800-0x1803:01h PDO f ) COB-ID (COB-ID used by PDO)

Data type Default data Max data Min data Unit Access Backup Update PDO mapping
UDINT 0x80000180 OxFFFFFFFF 0x00000001 \ RW NO ESM changed [NO

YiW]: COB-ID fFfi#fEitbAb. % T PDO ST 1-4, CAN-ID f2[EE /), HARIRT node-ID, I H I FEfE COB-ID Hik
AN (b3, ERHI RS EH AL, COB-ID FHALA M.

Description: The COB-ID is stored here. For PDO mappings 1-4, the CAN-ID is fixed depending on the node-ID and only
the valid bit (bit 31) can be set in the COB-ID. A COB-ID change does not take effect until the controller or communication is

restarted.

0x1800-0x1803:02h 1% 4§i28%¥ (Transmission type)

Data type Default data Max data Min data Unit  |Access Backup Update PDO mapping

USINT 0x01 O0xFF 0x00 \ RW NO ESM changed NO

eI O BUE ST ERIEIHT PDO HIAT N, J9HIL PDO & X T A NS 4L
Description:This object controls the behavior of the PDO when new data is received. The following codes are defined for receive
PDOs:

Code Behavior

0-240 FUSEI1) PDO Bk — EARAFE ] F—A SYNC A, 4 SYNC #RCHkfll, Z niei
i1 PDO Hff R i B H o
The received data is held until the next SYNC message. When the SYNC message is received the
data is applied.

241-253 RE
Reserved.

254-255 B2UREI1) PDO HHiks S B LA F s (5t 4

The received data is applied to its mapped objects immediately upon reception.

0x1800-0x1803:03h {5 1L [A] (Inhibit time)

Data type |Default data Max data Min data Unit Access Backup Update PDO mapping
UINT 0x03E8 OxFFFF 0x0000 100us |RW NO ESM changed NO

YL F AR 253, PDO (TR FELHIE R (RTR) B AT &4, XTAH3RL 255, wnRAuh oo, WifE4n
PDO. [AIM, 5 1R TR E SCT — AR /NI 8] [a] R -
Description: With transmission type 253, the PDO is only transmitted on remote transmission request (RTR). With transmission

type 255, the PDO is transmitted if the data changes its value. Therefore, the inhibit time defines a minimum interval.

0x1800-0x1803:04h {# 4 (reserved)

Data type Default data |Max data |[Mindata |Unit Access Backup Update PDO mapping
USINT 0x01 OxFF 0x00 \ RO NO ESM changed |NO
YW BT RSIA DI, T IRA R R T AL

Description: This subindex has no function and exists only for compatibility reasons.
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0x1800-0x1803:05h 42l %% (Event timer)

Data type Default data Max data Min data Unit  |Access Backup Update PDO mapping

UINT 0x0001 OxFFFF 0x0000 ms RW NO ESM changed NO
Uil BEITE] CCAZERb g Shn) ] F Tl Ab 3R A4 2 F1 PDO RIEH AT
Description: This time (in ms) can be used to trigger an Event which handles the copying of the data and the sending of the PDO.

8.2.23.0x1A00-0x1A1F:TxPDO (Transmit process data object)

Data type Default data |Max Min data | Unit Access Backup Update PDO mapping
data
UDINT \ \ \ \ RW YES \ NO

Y WA R AR PDO UK.

Description: Contains the mapping for the PDOs the device is able to transmit.

8.2.24.0x1A00-0x1A03: TxPDO B 842# (Transmit PDO mapping parameter)

0x1A00-0x1A03:00h TxPDO BLEF 44 (Number of TxPDO maps)

Data type Default data |Max data |Min data |Unit Access Backup Update PDO mapping

USINT 0x03 0x06 0x00 \ RO YES ESM changed NO
BEH: R SR R R% B ISR . X% H IR R A R PDO AE BN R AR B #0

Description: Defines the number of valid entries in the mapping record. This number of entries is also the number of the application

variables that are transmitted with the corresponding PDO.

0x1A00-0x1A03:01h Xf Rt ipf 2 H 1 (Mapping entry1)

Data type |Default data Max data Min data Unit  |[Access Backup Update PDO mapping
UDINT 0x60410010 O0xFFFFFFFF 0x00000000 \ RO YES ESM changed |[NO

VO A EXRCHMFMNABRFEENEE. REZHBEHRI . FRIVFKE KR PDO FHE.

Description: Contain information about the mapped application variables. These entries describe the PDO contents by their index,

sub-index and length.

0x1A00-0x1A03:02h-04h X} % 7 #iL it 4% H 2-4 (Mapping entry2-4)

Datatype |Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RO YES ESM changed |NO

Ul WEARCHUSMMHREFZRENER. XSk HaEd RG] FRIIMKE IR PDO KA.
Description: Contain information about the mapped application variables. These entries describe the PDO contents by their index,
sub-index and length.

8.2.25.0x1C00:00h SYNC i#{52£% (SYNC manager communication type)

Data type Default data [Max data  |Min data Unit Access Backup Update PDO mapping
USINT 0x04 0x12 0x00 \ RO NO \ NO

W BASHE BT

Description: The default configuration is the following:

Value default configuration
1 MEFE#EUR (Mailbox receive)
2 IR4E K% (Mailbox send)
3 T FEH R (Process data output)
4 TFEEERE N (Process data input)
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8.2.26.0x1C12:00h SM2 PDO 43fi¢d (SYNC manager 2 PDO assignment)

Data Default data [Max data Min data Unit Access Backup Update PDO mapping
type
REC 0x04 0x04 0x00 \ RW YES ESM changed NO

W =R PDO R, #Id PDO LB RIEUE (e 8 M) T HHMAS ] PDO HIXT 5.
Description: When a PDO message is received, the data passed with the PDO message (up to 8 bytes) is used to update the objects
mapped to the PDO.

8.2.27.0x1C13h:00h SM3 PDO 432 (SYNC manager 3 PDO assignment)

Data Default data |Max data  |Min data Unit Access Backup Update PDO mapping
type
REC 0x04 0x04 0x00 \ RW YES ESM changed NO

Yl U E] PDO #SCHS, g PDO LS AR (IR% 8 A7) M TR 2] PDO X 4.
Description: When a PDO message is received, the data passed with the PDO message (up to 8 bytes) is used to update the objects
mapped to the PDO.

8.2.28.0x1C32:SM2 2% (Sync manager 2 parameter)

Setting object 0x1C32:0Ah (The units are ns, with a recommended setting of 1ms or 2ms).

Data type Default data |Max data |Min data Unit Access Backup Update PDO mapping
UDINT \ \ \ \ RO NO \ NO
VLW

DC RS HRA B EX R 0x1C32: 01h=0x2; JAHIRREI AT EXN R 0x1C32: 0Ah (FAAIA ns, HEFHRE Ims B 2ms).
Description: DC Synchronization Mode setting object 0x1C32:01h=0x2;

0x1C32:01h [A2E28% (Synchronization type)

Data type Default data  |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0002 0x0003 0x0000 \ RW NO ESM changed |[NO
1t B Description:
Value Operate mode
0x00 Free run
0x01 SM2 Sync
0x02 DC Mode, Synchron with SYNCO event
0x03 DC Mode, Synchron with SYNCI1 event
0x1C32:02h 7EFRJHH (Cycle time)
Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 ns RO NO \ NO

Y BIREIASEIIEIAE [A] . £ Sync Manager [FI2BEEUS, WEZE, MfE DC AT, ZAEM Synco J& 1]

I [6) 25 A7 #s H3RH. DA [ns] NEAZ 4 H

Description: Displays the cycle time of the input parameters. In Sync Manager synchronous mode, the value is measured while

in Distributed Clock synchronous mode, the value is taken from the SyncO cycle time register. The value is given in [ns].
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0x1C32:03h ¥ # 5 [8]  (Shift time)

Data type Default data |Max data Mindata  |[Unit |Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 ns RO NO \ NO

O : TR AT RORAE S5 A R R L R IR 1]

Description: Time between hardware output effective operation and related event.

0x1C32:04h SCHF IR 2R (Synchronization types supported)

Data type Default data |Max data Min data  |Unit Access Backup Update PDO mapping

UINT 0x0005 OxFFFF 0x0000 \ RO NO \ NO

B Lt SR SR R

Description: Displays the supported synchronization modes of the output parameters.

Bit Description

0 FreeRun supported
0:Un-supported
1:FreeRun Mode support

1 SyncManager Synchronous Support
0:Un-supported
1: SyncManager

2-4 DC Type Support

000:Un-supported

001: DC SYNCO Event Sync Support

010: DC SYNCI1 Event Sync Support

100: Synchronization by Slave Application Cycle

5-6 Out Shift Support
00:Un-supported

01:Shift Support to Local Timer
10: Shift Support to SYNC1

7-15 Reserved

7 DLEC X3071220X hiAs % LA b [ 44
Note:Match firmware the X3071220X version and above.
0x1C32:05h /)N A IS ] (Minimum cycle time)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 ns RO NO \ NO

Ui AN SRR 1 5/ R AR ] . AR HOAE A fpe R[]

Description: The minimum cycle time is supported by slave. (Maximum time of local cycle)

0x1C32:06h 1+ 5 FIE I} 5] (Calc and copy time)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x000003E8 OxFFFFFFFF 0x00000000 ns RO NO \ NO

VLI P2 1) 5 K AN [R] 20 7 B 48 S 1) B A Hh A A7 DL AR A0 BN AT U SR R IO 18] o 124 DA ns WA 45
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Description: The time needed by the application controller to copy the process data from the Sync Manager to the local memory

and to perform calculations, if necessary, before the data is sent to the process. The value is given in [ns].

0x1C32:08h JEFRET [A]REE (Get cycle time)

Data type Default data |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 0x0001 0x0000 \ RW NO \ NO

Y PRI (AR AR

0: 45 LEAS ARG FR N o)1) 25

1: FRAAREAT AR HOAE PRI [A)00 £

Description: Get Cycle Time

0:Stops local cycle time measurement;

1:Starts local cycle time measurement.

0x1C32:09h ZERF[E] (Delay time)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x000003E8 OxFFFFFFFF 0x00000000 ns RO NO \ NO

YT MEEIRECE RIS ] . AR A 2% (SyncO X Syncl S-) 3 5RBh 40 B 2 EA IFERERR T AR a], 248
LA ns RN Z5 Y
Description:The hardware delay time of the slave. The time from receiving the trigger (SyncO or Syncl Event) to drive output

values to the time until they become valid in the process. The value is given in [ns].

0x1C32:0Ah Sync fE¥ A H (Sync0 cycle time)

Data type Default data Max data Min data Unit | Access Backup Update PDO
mapping
UDINT 0x000003E8 OxFFFFFFFF 0x00000000 ns RO NO \ NO

Y. M2 SYNC [ € J4 S (A, EEPIA Syne {55 Z A IR A] .
Description: When SYNC fixed cycle time is required of application, it is the time between two Sync0 signals.

0x1C32:0Bh SM FHAE% (SM-event missed)

Data type Default data |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 RO NO \ NO
Uil ZR I FER 7 2L SM AT BoE U ey, SRR TR s . BRIk, AT RETGI R 2 BB

Description:This error counter is incremented when application demands SM event and cannot receive it. As a result, data may be unable

to be copied any more.

0x1C32:0Ch FfEH A H] (Cycle time short)

Data type Default data Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OXxFFFF 0x0000 RO NO \ NO
VLB PEERI (R ORAE, PR ASHD S I T0% 58 B T — > SM A iR M NS I, s iR s s 2 1 .

Description: This error counter is incremented when cycle time is too short as local cycle cannot be completed or input data cannot

prepare by the next SM event.

0x1C32:20h [A]B4Hi% (Sync error)

Data type |Default data Max data Min data Unit Access Backup Update PDO mapping
Bool 0x00 0x01 0x00 RO NO \ NO
Y RN R HTRE R

Description: Displays the sync error information.
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8.2.29.0x1C33: SM3 ¥ (Sync manager 3 parameter)

Data type Default data Max data Min data Unit Access Backup Update PDO mapping
UDINT \ \ \ \ RO NO \ NO

W] DC RPN EXTR 0x1C33: 01h=0x2.

Description: DC synchronization mode setting object 0x1C33:01h=0x2.

0x1C33:01h [ 28 (Synchronization type)

Data type Default data Max data Min data Unit Access Backup Update PDO mapping
UINT 0x00002 0x0003 0x0000 \ RW NO ESM NO
changed

1t B Description:

Value Operate mode

0x00 Free run

0x01 Reserved

0x02 DC Mode SYNCO

0x03 DC Mode SYNCl1

0x04-0x21 Reserved

0x22 SM2 Event Synchronization (When output is transmitted by Safe-OP and OP

0x1C33:02h 753 JEH] (Cycle time)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 ns RO NO \ NO

Ui BRI SHIIEME ] . 7E Sync Manager synchronous [FP BT, WEZE, 1WfE DC FPEEAT, %18
M SyncO J& BAR [A] 25 7725 3R EL . DA [ns] AEALZE H .
Description: Displays the cycle time of the input parameters. In Sync Manager synchronous mode, the value is measured while

in Distributed Clock synchronous mode, the value is taken from the Sync0 cycle time register. The value is given in [ns].

0x1C33:03h ¥ # i [A]  (Shift time)

Data type Default data [Max data Mindata |Unit |Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 RO NO \ NO
i B B S 08 R A S AR G A R 1)

Description: Time between hardware output effective operation and related event.

0x1C33:04h SZHFF[R2P2K A (Synchronization types supported)

Data type Default data |Max data Mindata  |Unit  |Access Backup Update PDO mapping
UINT 0x0005 OxFFFF 0x0000 \ RO NO \ NO

Y SRk SR SR R 2R

Description: Displays the supported synchronization modes of the output parameters
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Bit Description

0 FreeRun supported
0:Un-supported
1:FreeRun Mode support

1 SyncManager Synchronous Support
0:Un-supported
1: SyncManager

2-4 DC Type Support

000:Un-supported

001: DC SYNCO Event Sync Support

010: DC SYNCI1 Event Sync Support

100: Synchronization by Slave Application Cycle

5-6 Out Shift Support
00:Un-supported

01:Shift Support to Local Timer
10: Shift Support to SYNC1

7-15 Reserved

7 ULEC X3071220X WA % A b [ 44
Note:Match firmware the X3071220X version and above.
0x1C33:05h FH/MEHES A (Minimum cycle time)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 ns RO NO \ NO

i B Al SRR R B IMIEFRIS ) CAS U 3A d5e RIS 18]

Description: The minimum cycle time is supported by slave. (Maximum time of local cycle)

0x1C33:06h 115 AL #ilAf A (Calc and copy time)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x000003E8 OxFFFFFFFF 0x00000000 ns RO NO \ NO

VLR P 2 1) 5 K AN [R5 7 B 48 S 1) B A Hh A A7 DL R AR A0 BN AT TS R A 18] 124 DA ns 925
Description: The time needed by the application controller to copy the process data from the Sync Manager to the local memory

and to perform calculations, if necessary, before the data is sent to the process. The value is given in [ns].

0x1C33:08h JEFAI (AR 4 (Get cycle time)

Data type Default data Max data Min data Unit Access  |Backup Update PDO mapping

UINT 0x0000 0x0001 0x0000 \ RW NO \ NO
YO JEVR R

0: {5 I ACHUAB IR A1 &5

1: FRAAREAT A HOAE PR [A) 00 &

Description: Get Cycle Time

0:Stops local cycle time measurement;

1:Starts local cycle time measurement.
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0x1C33:09h ZEKF I [E] (Delay time)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x000003E8 OxFFFFFFFF 0x00000000 ns RO NO \ NO

YL MR AE IR ). ANBZISCR R 2% (SyncO 5% Syncl SH4F) B8RS4 H 8 B e AT 17EE AR o AR S5t ], 1248
A ns A A4 HY
Description:The hardware delay time of the slave. The time from receiving the trigger (SyncO or Syncl Event) to drive output

values to the time until they become valid in the process. The value is given in [ns].

0x1C33:0Ah Sync0 fEH A (Sync0 cycle time)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT32 0x000003E8 OxFFFFFFFF 0x00000000 ns RO NO \ NO

Uil 2R SYNCO [F & A I A, &2 A Sync0 {55 IR HIN 7] .
Description: When SYNCO fixed cycle time is required of application, it is the time between two Sync0 signals.

0x1C33:0Bh SM HfFE% (SM-event missed)

Data type Default data |Max data Mindata  |Unit |Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 \ RO NO \ NO
Yl N HEF R SM S HICEECe I, MR RISk iR . Rt ATRETCIR R AT

Description: This error counter is incremented when application demands SM event and cannot receive it. As a result, data may be unable

to be copied any more.

0x1C33:0Ch F7EH A (Cycle time short)

Data type Default data |Max data Min data  |Unit |Access Backup Update PDO mapping

UINT 0x0000 OXFFFF 0x0000 |\ RO NO \ NO
VLWL PEIRI (RS, PR A W0 SE sl R — A SM S ECiEME s AN SR, She iR s st

Description: This error counter is incremented when cycle time is too short as local cycle cannot be completed or input data cannot

prepare by the next SM event.

0x1C33:20h [A]5451% (Sync error)

Data type |Default data  |Max data Min data Unit Access Backup Update PDO mapping
Bool 0x00 0x01 0x00 \ RO NO \ NO
Y R FPHRE R

Description: Displays the sync error information.
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8.2.30.0x200A : EFHSEIZKE (Locked-rotor parameter set)

0x200A:01h HHLIEFE HIR (Motor locked-rotor current)

Data type |Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 mA RW YES Immediately NO
Y B«

Xf B AL R S . B FIR BECAT B UE = EAIHLEE < BALRRSEHI, 0. sALIFEE IR 5000mA,
EARIHLBCE SR LY 120%, W BCAT BHURHE LA 5000%120%=6000mA .
Description: Corresponding to Struck Protection interface of controller: “Struck Current”

ECAT reading value = controller set valuex motor continuous current, for example: motor continuous current S000mA, upper
set blocking current is 120%, ECAT read blocking current is 5000%120%=6000mA.

0x200A:02h HLHLI#EFE RS [E] (Motor locked-rotor time)

Data type |Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT 0x00004E20 OxFFFFFFFF 0x00000000 0.05ms |RW YES Immediately NO
Y«

Sop I EAT LG FEAR Y A . BRI IA] . ECAT #BUE = AL E M x20, Fltn. EA7ALE E A Y 1000ms, N
ECAT B2HUE LI TH] 28 1000%20=20000.

Description: Corresponding to Struck Protection interface of controller: Struck time.

ECAT read value = controller set value %20, for example, upper computer set blocking time is 1000ms, then ECAT read blocking
time is 1000x20=20000.

0x200A:03h HLHLI#HH % (Motor locked-rotor speed)

Data type |Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT 0x0000020C OxFFFFFFFF 0x00000000 plus/s RW YES Immediately NO

YL XN AL HUE R R S SR

Description: Corresponding to Struck Protection interface of controller: Struck speed.

8.2.31.0x20A0:00h FAF 2R E (Load-side encoder position)

Data type Default data Max data Min data Unit Access Backup Update PDO
mapping
DINT 0x00000000 OxFFFFFFFF 0x00000000 plus RO NO \ TxPDO

BEHT: S AR S e i 2 S WP o7 L S B

Description: This object represents the position actual value of the load-side encoder position feedback.

8.2.32.0x2205:00h E#)# A\ (Analog input)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
INT 0x0004 0x2710 0xFC18 mV RO NO \ TxPDO

B SmAJER: -10000~10000mV .

Description: Input range: -10000~10000mV.
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Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

DINT

\ O0x7FFFFFFF

0x80000000

plus

RO

NO

TxPDO

restored after the power is restarted.

Y. AW Y B2 A B R, W R A O el R B

Description: When the power is uninterrupted, it is accumulated multi-turn position feedback, and the single-turn position feedback is

8.2.34.0x2241:00h W ZRFEEEZE(E (Dual encoder difference value)

Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

DINT

\ \

\

plus

RO

NO

TxPDO

the gear unit.

Y. AR S R A R g S AL B R 2, A AT LA S DR B R A TR AL

Description: The difference between the load side and the encoder feedback position at the motor end reflects the elastic deformation of

8.2.35.0x2242:00h EE fHim4wAS25 (Reset load side encoder)

Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

UINT

0x0000

0x0001

0x0000

\

RW

YES

Immediately

NO

LR 20k 2 B AR SR B I R B S R S R AR ), HERR MR E . 5 1 BB 7 B S A IR BRI . i

R HHAE OGRS, R TEERMID S 2 e .

Description: When a multi-turn battery-related alarm occurs (the joint of the single-turn model does not have this alarm), after

troubleshooting, write 1 to reset the load-side encoder and clear the alarm. Note that sending this command in other cases will

clear the encoder multiturn value.

8.2.36.0x22A2:00h IXE;EE (Drive temperature)

Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

UINT

\

0x0096

0xFFDS8

C

RO

NO

\

NO

VL. SRR E T -40~150 °C, TARIREETEH-30~60 °C, 7E_EAIHL %24 f Y I B B i s TARIR B ORI, R
PUE MR E =L

Description: Induction temperature range -40~150 °C, working temperature range -30~60 ‘C, set the maximum working tem-

perature protection value in the safety power interface of the controller, and alarm shutdown if the protection value is exceeded.

8.2.37.0x2380: F ;7 A 2% (Current loop parameter)

0x2380:01h HLJiLIAIE 25 (Current loop gain)

Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

UINT

\

OxFFFF

0x0000

\

RW

NO

NO

the actual current.

Y. R UREANY ad SR A AT A B IR 2 . FRIAL IR 2 T R S R IR 2

Description: This gain value is multiplied by the current error value. The current error is the difference between the desired current and

0x2380:02h HLJiAFH 53 (Current loop integral)

Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

UINT

\

OxFFFF

0x0000

RW

NO

NO

Y. R LA LR Z A

Description: This gain value is multiplied by the integral of current error.
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8.2.38.0x2381: EEISE (Velocity loop parameter)

0x2381:01h BEEFIE S (Velocity loop gain)

Data type Default data |Max data Min data  |Unit Access Backup Update PDO mapping

UINT \ OxFFFF 0x0000 \ RW YES Immediately NO
i B PR a3 DL (R B R 22, [ o 22 e T P Lk 5 R 5 B L L3 T 2 TR ) 22

Description: This gain value is multiplied by the velocity loop error. The velocity loop error is the difference between the desired and

actual motor speed.

0x2381:02h LA 43 (Velocity loop integral)

Data type Default data |Max data Min data  |Unit Access Backup Update PDO
mapping
UINT \ OxFFFF 0x0000 \ RW YES Immediately NO

LT XA i 3 A I B R Z2 FO AR 20

Description: This gain value is multiplied by the integral of the velocity loop error.

8.2.39.0x2382:01h U EIRIEHE (Position loop gain)
Data type Default data |Max data Min data  |Unit Access Backup Update PDO mapping
UINT \ O0xFFFF 0x0000 \ RW YES Immediately NO

YEHT: o (e SR DAL B Il R iR 72 . B R e B T R 4R % 0x6062 FIALE S BB HE L 0x6064 2 A 1 22 1H .«
Description: This gain value is multiplied by the position loop error. The position loop error is the difference between the
Position Demand Value - Index 0x6062 and the Position Actual Value - Index 0x6064 .

8.2.40.0x2382-03 IR E AT {RIEET (Velocity Feed Forward Gain)

Data type Default data |Max data Min data  |[Unit Access Backup Update PDO mapping

UINT 0x4000 OxFFFF 0x0000 \ RW YES Immediately NO
EHH: I RR% 1/16384 BEATHRE . PRIL, RKEbHE a3 B 0x4000 (16384) For H AR & IR THE IE FESLL 1.0
(100%), FFRe4s RS A BB Rt g CnB 5-1 WA B HAER TR . 1M ATEE eTuner V13.72 |
RLAVERAT B PID 15 B S 152 5 5 5 A 1 2t

Description: This gain is scaled by 1/16384. Therefore, setting this gain to 0x4000 (16384) would cause the input velocity to

be multiplied by 1.0 (100%) , and the result added to the output of the position loop (The closed-loop position control block
diagram shown in Figure 5-1 is as follows) . In addition, Velocity Feed Forward can also be read and written through the PID

settings interface of the eTuner V13.72 PC software.

8.2.41.0x2383 /A £L1ETS PID (Bus regulation of PID)

Datatype  |Default data |Max data  [Min data | Unit Access Backup Update PDO mapping
UDINT 0x0000 0x0001 0x0000 \ RW YES Immediately NO

PEWT: IS PID 4 (2381h: 0lh GEEEFRIEZS). 2381h: 02h GEFEIFEIS). 2382h:01h (AL EIFMZ)) [HIFF
RACE, WHEN 1IN R BLES PID 24, W& 0 K ELE M PID 24

Description: Dynamic modification of PID parameters (2381h:01h (velocity loop gain), 2381h:02h (velocity loop integral),

2382h:01h (position loop gain)) switch variable. Setting it to 1 enables bus modification of PID parameters, while setting it to

0 disables bus modification of PID parameters.

8.2.42.0x2420:00h & T, (Prepare download)

Datatype |Default data Max data Min data Unit |Access |Backup |Update PDO mapping
UDINT 0x00000000 0x00000001 0x00000000 \ RW YES Immediately NO
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13 Description:

Value meaning
0 ERWE (Default data)
1 4 % (Prepare download)

8.2.43.0x2421:00h BE{ERRAS (Hardware version number)

Data type  |Default data Max data Min data Unit |Access |Backup |Update PDO mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RW YES Immediately NO
YR XN BRI A SRR S .
Description: Corresponding to the controller connection interface: hardware version number.
Value Hardware version
1001 2837x
1002 2838x
8.2.44.0x2422:00h AR E R4S (Firmware version number)
Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
DINT \ O0x7FFFFFFF 0x80000000 \ RO NO \ NO
Yo A R B AR AR
Description: Firmware version number (extended).
8.2.45.0x2423:00h E#1KE (Firmware length)
Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 Bits RW YES Immediately NO
YO SCAR A A A
Description: Defines the length of the servo firmware.
8.2.46.0x3000:00h FA45 EPR (Max integral)
Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00001F40 0x00001F40 0x00000000 mA RW YES Immediately NO

Uil BB EIRE, Wik E o, MEEIRRE R EER.

Description: Set the upper limit value of velocity ring integration, if it is set to 0, the velocity ring integration effect is eliminated.

8.2.47.0x3B60:00h ZEERFEIZRZE O (Velocity following error window)

Data type |Default data Max data Min data Unit Access Backup Update PDO
mapping

UDINT 0x0000A410 OxFFFFFFFF 0x00000000 plus/s RW YES Immediately NO
B XRL AN ZE Al B A ROR VPR IR
Description: Corresponding to the safe speed interface of the controller: max motor speed error.

8.2.48.0x3B61:00h FUEFEIRFEIRZE O (Soft velocity following error window)
Data type Default data Max data Min data Unit Access  |Backup Update PDO mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 plus/s |RW YES Immediately NO

W XM AL 2 A R S PO IR

Description: Corresponding to the safe speed interface of the controller: soft speed error.
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Data type Default data Max data Min data Unit |Access |Backup |Update PDO mapping
UDINT 0x00000000 O0xFFFFFFFF 0x00000000 plus |[RW YES Immediately NO
Yl bR A HLALE R S AL E R
Description: Corresponding to pos limit interface of the controller: soft pos error.
8.2.50.0x3B63:00h & EKk (Clear the warning)
Data type Default data Max data Min data Unit |Access |Backup |Update PDO mapping
UDINT 0x00000000 0x00000001 0x00000000 - RW NO Immediately NO
Bl 51 INERESRIESREZMNESL (bit7)
Description: Clear the warning bit (bit 7) in the warning code and status word when writing 1.
8.2.51.0x3B64:00h JE 38 1: JE KB OME (Filter 1: Filter window value)
Data type Default data Max data Min data Unit | Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RW YES Immediately NO
YLl : {E 0~8, 2{E )y 0 B G FAI LI 25 Th e .
Description:The value is 0~8, when the value is 0, turn off this filter function.
8.2.52.0x3B67: FIEESEIZE (Soft motor locked-rotor parameter set)
0x3B67:01h 3355 HiL (Soft motor locked-rotor current)
Data type  |Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT \ OxFFFFFFFF 0x00000000 mA RW YES Immediately NO

VL XFRE_EATHLEERE AR Y S . BB L IR, ECAT SeHUE = LAIHLW R E x MRS, Bln: LRSI
5000mA, FAIHLBEEIEFHEIRN 90%, N ECAT :HUEHE i N 5000%90%=4500mA .

Description:Corresponding to Struck Protection interface of controller: soft struck current,

ECAT reading value = controller setting valuex motor continuous current, for example: motor continuous current S000mA,

upper computer set stall current is 90%, then ECAT read stall current is 5000x90% = 4500mA.
0x3B67:02h 3 3E 4 6] (Soft motor locked-rotor time)

Data type |Default data Max data Min data Unit Access |Backup |Update PDO
mapping
UDINT  |0x00004E20 O0xFFFFFFFF 0x00000000 0.05ms |RW YES Immediately NO

VLA PR BT HLERE RS FLTH . BOE LR ], ECAT #tHUE = BAIHLE e E <20, Blhn: EATHLW e BN
500ms, M ECAT BEEUEHERT[H] 9 500%20=10000.

Description: Corresponding to Struck Protection interface of controller: soft struck time,

ECAT reading value = upper computer set value %20, for example, if the upper computer sets the stall time to 500ms, the ECAT
read stall time is 500x20=10000.

0x3B67:03h & #5EEE  (Soft motor locked-rotor velocity)

Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

UDINT

0x0000020C

OxFFFFFFFF

0x00000000

plus/s

RW

YES

Immediately

NO

Y XN AL HUE R R S OB

Description: Corresponding to Struck Protection interface of controller: soft struck speed.
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Data type  |Default data Max data Min data Unit Access |Backup |Update |PDO mapping
UDINT 0x00000000 OXxFFFFFFFF 0x00000000 \ RO NO \ TxPDO
BELHER SN 0x3B68 1, E AT Ui
Description: The warning message is written to 0x3B68, and the definition code is as follows:
4L (% 2 (The warning message ) 5E X AREY (definition code)
POH iR 22 845 (Soft velocity error warning) 0xFF00
AL B IR ZE S (Soft position error warning) 0xFF01
BIEFARP 25 (Soft locked-rotor protection warning) 0xFF02
8.2.54.0x3B69:00h H5E 5 R&E_{E (Torque sensor)
Data  |Default data Max data Min data Unit Access Backup |Update |[PDO
type mapping
DINT |0x00000000 OxFFFFFFFF 0x00000000 mN-m RO NO \ TxPDO
SR AN T R A TR AR (R DG B S S R U o
Description: This object is only supported for joint models with torque transducers.
8.2.55.0x3B6A:00h HAZE{EKXEELLZE (Torque sensor ratio)
Data type |Default data Max data Min data Unit Access Backup Update |PDO
mapping
DINT 0x00000000 Ox7FFFFFFF 0x80000000 per thousand |RO NO \ TxPDO
of rated
current

LAAIE HUE T3 B4 i 0x3B69 SEBR#AE (mN.m) =0x3B6A i *0x6076 /1000 BEH: .
Description: The rated current is given in 1,000 parts: 0x3B69 actual sensor (mN.m) = 0x3B6A value * 0x6076 value / 1000.

8.2.56.0x3B6B:00h HERT R AEER S (Torque mode maximum velocity limit)

Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

DINT

0x00000000

0x00000040

0x00000000 /

RO

YES

NO

YL X RL B AT HUE R R« ORI L PR 7

Description: Corresponding to Struck Protection interface of controller: “max speed limit” .
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8.2.57.0x3B6C:00h FE EHIHIEK R E (Feedforward filter coefficient of velocity)

V1.11

Data Default data Max data Min data Unit |Access |Backup |Update [PDO
type mapping
DINT  [0x00000005 0x00000040 0x00000000 / RO YES \ NO

SE

YEHH: X R A T — MR e, MR AW TR, Hd X (n) AR M3 [
IS S A, Velffvfilt A5 BERT I R0

Y (n) = (Velffvfilt X (n) + (64 — Velffvfil))Y (n — 1)) >>6

Velffvfilt is 0x3B6C, Value is 0—64

1 Y (n) AR RS —

i

Description: Apply a first-order low-pass filter to the feedforward velocity using the following formula: X(n) represents the

feedforward velocity, Y(n) represents the value after the first-order low-pass filtering, and Velffvfilt represents the feedforward

filter coefficient.

8.2.58.0x3B6E:00h TR A A FRLZEE (Maximum allowable bus voltage)

Data Default data Max data Min data Unit |Access [Backup |Update [PDO
type mapping
UDINT |0x0000EA60 0x0005CC60 0x00001388 mV |RW YES \ NO

Y BB K SV B, BB E OVBUE BRI 115%.

Description: Set the maximum allowable input voltage value for the drive, and it is recommended to set it to 115% of the rated voltage.

8.2.59.0x3B6F:00h H/NAVFRZFEE (Minimum allowable bus voltage)

Data Default data Max data Min data Unit |Access |Backup |Update [PDO
type mapping
UDINT |0x00005DCO 0x0005CC60 0x00000032 ms |RW YES \ NO

Y. WE KA RN SRR RS, BB E NAUE B R 90%.

Description:Set the minimum allowable input voltage value for the drive, and it is recommended to set it to 90% of the rated voltage.

8.2.60. x3B70:00h IE{E M FiiFEeRf g (Peak current duration)

Data Default data Max data Min data Unit |Access |Backup |Update [PDO
type mapping
UDINT |0x000001F4 0x000F4240 0x00000001 ms |RW YES \ NO

Y. BLEIKEHAR AT S VI BRI TE

Description: Set the maximum duration for which the drive can continuously output the ”peak current”.

8.2.61.0x3B71:00h =#HFE A AIRZ (Three-phase current sum error)

Data Default data Max data Min data Unit |Access |Backup |Update |PDO
type mapping
UDINT |0x000003E8 0x7FFFFFFF 0x00000001 mA |[RW YES \ NO

Yl VB A = AR FRLIRMI DR 22 PR A DR BRI .

Description: Set the protection threshold that triggers when the three-phase current and error exceed the limit.
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8.2.62.0x3B72:00h Fx XE M (Maximum single-phase current)

Data Default data Max data Min data Unit |Access [Backup |Update [PDO
type mapping
UDINT |0x00000000 0x00015F90 0x00015F90 mA |RW YES \ NO

il B Al AL U/V/W A B e i AR A
Description: Set the protection threshold that triggers the motor U/V/W phase overcurrent protection.

8.2.63.0x3B73:00h X KEEAHFE (Maximum Motor Current)

Data Default data Max data Min data Unit |Access [Backup |Update [PDO
type mapping
UDINT [0x00000000 0x00015F90 0x00015F90 mA |[RW YES \ NO

YT BEE A R R R ) R B

Description: Set the protection threshold that triggers the motor overcurrent protection.

8.2.64.0x3B74:00h R K T{E)&E (Maximum Operation Temperature)

Data type | Default data Max data Min data Unit |Access |Backup |Update |PDO
mapping
UDINT |0x00000041 0x0000055 0x00000014 C RW YES \ NO

Y. KNS AEARZ KRR CARIR AR BIME, B AR A R = L.
Description: The maximum operating temperature protection threshold that the drive can withstand; if exceeded, an alarm will be

triggered and the drive will shut down.

8.2.65.0x3B75:00h HH M B REBE (Load-side Position Offset)

Data Default data Max data Min data Unit |Access |Backup |Update [PDO
type mapping
DINT  [0x00000000 Ox7FFFFFFF 0x80000000 plus |RW YES \ NO

VEH: RS LESRI i H o 2 A o RO 8 0 (o7 B Ak b, SN AS

Description: Indicates the additional offset added based on the absolute position obtained from the output-end encoder .

8.2.66.0x4602:00h B NZE (Release brake)

Data type Default data Max data Min data Unit  |Access Backup Update PDO
mapping
UDINT 0x00000000 0x00000010 0x00000000 \ RW YES Immediately NO

Value |Meaning

0 JFERAZE: H3id (RERE HHE GHEPRED.
Enable Brake: The brake (if equipped) will engage(braking state).

1 BEGRZE: 308 (EZRAICED KR CAERIIRE).
Release brake: The brake(if equipped) will disengage(non-braking state) .

YT OO R T B R GRS . bl 2RI AR 6] 7 (0x6040 D Xf eRob RTHEA]L (M) LAl RERL T i e
I, 1 eRob KATHL N EH BN H A ARES, ATEMHIN S ER: A EMARIRES FHRIEa 4, HiRiEs
HUELARE BEIRZS T BEAT RN ZE (A o BRAPREBON 42 R B 4R 0T, BRI JElzh J0%E,  dn iR oG5 i im A fa 3 )
HAR TR RIS AL B BUE IR, 1555446 etk A T B T 387> 0805 BB RGN 45, AR I fv%

Description: This object is used to individually control the brake status. When the master controllerenables or disables the eRob
module (slave) through the control word (0x6040), the braking status isautomatically controlled within the eRob module, and

this object is not required to use.
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Note: This command cannot be operated in the enabled state.Ensure that the machine is stopped andthe motor is not enabled
before performing the brake release operation. After releasing the brake, thebraking force is disengaged, and there is no braking
torque. If there is a load gravity torque at theoutput end of the joint, it will not be able to maintain the position lock state. Please

make sure tosupport the load or unload part of the load before releasing the brake to prevent it from falling.

8.2.67.0x603F:00h $HIZXME (Error code)
Data type Default data Max data Min data unit Access Backup Update PDO mapping

UINT 0x0000 OxFFFF 0x0000 \ RO NO \ TxPDO
EWT: PROLIEIREN & R AR B E — MR B R AT

Description: Provides the error code of the last error that occurred in the drive.

8.2.68.0x6040:00h #EHF (Control word)
Data type Default data |Max data Min data Unit Access Backup Update PDO mapping

UINT 0x0000 OxFFFF 0x0000 \ RW YES Immediately RxPDO
PEEA: BB B RS HLAPIRS Rk A% 5] CiA-402 FSA. CiA-402 #5301 eRob K54

R RAZAT IR . XA IR E e

Description:Used to control the CiA-402 FSA, CiA-402 modes and eRob.Sets the operating states and modes of the state ma-

chine. This object is organized bit-wise. The bits have the following meaning.

Bit Meaning

Bit0 fallRflifE (Switch on)

Bitl Bl % (Enable voltage)
Bit2 PUEAFHL (Quick stop)

Bit3 fa] iRiz 47 (Operation enable)
Bit4-6 R BT AR EL (Mode specific)
Bit7 H AL (Fault reset)

Bit8 {1k (Halt)

Bit9 FREMIZITHE0 (Mode specific)
Bit10 fRE (Reserved)

Bitl1-15 J &K HE X (Manufacturer specific)

8.2.69.0x605A:00h RIFEIEFEITREE (Quick stop option code)
Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping

INT 0x0002  |Ox7FFF 0x0000 \ RW NO Immediately NO
VEHT: OO G E AT PR 1 L D REIS ZER AU ERAT . FE PRI DL T B 58 PR 5 4L

1) Fub k558575 R MR IRIZ AT RS VI BIPOE S UIR S

2) WP RIS E B E R, FECREIMERGS IR ST PREEH RS -

Description: This object determines the action to take if the quick stop function is executed. Quick stop is determined in two

cases:
1) Request from the master to switch from operation enable to quick stop state.

2) A communication error which is defined by the abort option code causing an auto stated machine transition from operation

Enable to quick stop .
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8.2.70.0x6041:00h JAZSZF (Status word)
Data type Default data |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 \ RO NO \ TxPDO

Y. 4E7R FSA BARTIRES . a7,
BEXT GAR AL IXEERL BAT LUR 5 e

Description: Indicates the current state of the FSA, the operation mode.

This object is organized bit-wise. The bits have the following meaning:

Bit Meaning

Bit0 WS FT TR RE (Ready to switch on)
Bitl fal iR f%HE (Switched on)

Bit2 il i3z 47 (Operation enabled)

Bit3 Hf% (Fault)

Bit4 el E R M (Voltage enabled)

Bit5 PLEEHL (Quick stop)

Bit6 fal i T (Switch on disabled)

Bit7 % (Warning)

Bit8 J"ZFKH X (Manufacturer specific)

Bit9 Y] (Remote)

Bit10 HPRr3iE (Target reached)

Bitl1 A PR EERR - (Internal limit active)
Bitl2-13  |$FEMi21T#E50 (Operation mode specific)
Bit14-15 |] XK HEE X (Manufacturer specific)

8.2.71.0x605B:00h X<H1{XFE (Shutdown option code)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
INT 0x0000 OxFFFF 0x0000 \ RW NO \ NO

YT WS E AR SR U ERAE . R RE AT = A ARE, XA W E L.
Value |Description

0 28 A A e

Disabled the servo control outputs.
1 88 P IE 3 DA HEAT D, SRS R T AR i

Slow down using the normal move deceleration value , then disable outputs.

Description: This parameter determines which action should be taken in case of the transition: operation enable =>ready to

stwitch on,The following values are defined:

8.2.72.0x605C:00h £ A {E1ETRAZ (Disable operation option code)

Data type |Default data |[Max data Min data Unit Access Backup Update PDO mapping
INT 0x0000 0x0001 OxFFFF \ RW NO Immediately NO

B X RE LB ERIRE I “ iz 7”7 Ay “AARAERE” W IRENES AT

Description: This object defines the behavior of the amplifier when the amplifier’s state is changed from “operation enabled” to

“switched on” .
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8.2.73.0x605D:00h fZ1EZETRES (Halt option code)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping

INT 0x0001 OXFFFF 0x0000 \ RW NO Immediately NO
VA X e TR R A 8 A (I 1b) b TR EIRAS B RERHL I HRAE o

Description: This parameter determines which action should be taken if bit 8 (halt) in the control word is active.

Value Meaning
0 B H IR HRE (Disable drive function)
1 183# %% (Slow down on slow-down ramp)
2 i yeli# (Slow down on quick-stop ramp)
3 AR R (Y AE AR & D
Slow down on current limit (only for PT mode)
4-32768 Reserved

8.2.74.0x605E:00h #FE 2 AR HEE (Fault reaction option code)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
INT 0x0001 0x0001 0xFFFF \ RW NO \ NO

YL EXT G081 RSN AT, RENSRAEIBATIRES T (AIRCAERE) KA E i Rn, IKaha% ok Ntk
Ao EAEFTE T NBEIRE, AR KIE W EMCY 30, EIRET 0x6041 T B REHRIRE

Description: This object defines the behavior when a fault occurs, The drive enters a fault state when a critical violation occurs

during operation enabled state (servo is enabled). In any situation of a fault state, the drive will transmit an EMCY message and

will inform the Fault state in object 0x6041.

8.2.75.0x6060:00h IZ{T#EIL (Modes of operation)

Datatype |Default data |Max data |Min data Unit Access Backup Update PDO mapping

SINT 0x08 0x0A  |0x00 \ RW YES Immediately RxPDO
Y WO BIRR T MER AT, R IMEARL

Description:This Object indicates the next requested operation mode.The following values are valid.

Value Operating mode

0x01 BB B AL (Profile position mode)

0x03 B L (Profile velocity mode)

0x04 BRI (Profile position mode)

0x06 [aF A (FALHF) Homing mode (Not support)

0x07 fr B MR CEASZR Interpolated position mode(Not support)
0x08 IR A B (Cyclic synchronous position mode )

0x09 JESH R B (Cyclic synchronous velocity mode )

0x0A JAWIESH ML (Cyclic synchronous torque mode)

8.2.76.0x6061:00h IZ{THETL 27~ (Modes of operation display)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
SINT 0x08 0x0A 0x00 \ RO NO \ TxPDO

YL 2 RN T IS AT R

Description:This object displays the current mode of operation.
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Value Operating mode

0x01 B B AL (Profile position mode)

0x03 R ELE L (Profile velocity mode)

0x04 B AL (Profile position mode)

0x06 R (EFASZE) Homing mode (Not support)

0x07 fr BAEAME (B ARSZFF) Interpolated position mode(Not support)
0x08 JAMAFEIPAL B0 (Cyclic synchronous position mode)

0x09 JAWIF L E A (Cyclic synchronous velocity mode)

0x0A JEE AL (Cyclic synchronous torque mode)

8.2.77.0x6062:00h Fl PRI E$#5< (Position demand value)
Data type |Default data Max data Min data Unit Access Backup Update PDO mapping
DINT 0x00000000 0x7FFFFFFF 0x80000000 plus RO NO \ TxPDO

YWY SRMAECLEIRH] (0x607D) JE Ak B ML B as AL B, A EEmI S, X TR EIZs0m =,
AH B ER L A A AR A A

Description: Provides the value of the position sent to the position controller after position limits (0x607D) are checked.Used

as input for the position controller. For profiled motions, the value is generated by the profile generator.

8.2.78.0x6063:00h SEFR{IE (NFPENAL) (Actual position internal units)

Data Default data Max data Min data Unit |Access |Backup [Update |PDO
type mapping
DINT  {0x00000000 O0x7FFFFFFF 0x80000000 plus |RO NO \ TxPDO

Uil A ENEIEESEME, I EER AN AEL —. BaR R AT O E .
Description: The actual value of the position measurement device is one of the two input values of the closed loop position control. The

data unit is defined as increments.

8.2.79.0x6064:00h SCER{IE (Actual position value)

Data Default data Max data Min data Unit |Access [Backup |Update |PDO
type mapping
DINT  {0x00000000 O0x7FFFFFFF 0x80000000 plus |RO NO \ TxPDO

O O R AR i e D 2 S AL B SE R, R LA B R BHE .

Description: This object represents the position actual value of the output encoder feedback. It returns the motor position feedback value.

8.2.80.0x6065:00h N EERFEIRZEZE O (Position following error window)

Data type |Default data Max data Min data Unit  |Access Backup Update PDO mapping
UDINT 0x000000001 OxFFFFFFFF 0x00000000 plus |RW YES \ NO

YL XN _EA AL ey B ROR SR VFALEIRZE . SCVRAOALE Y W B DA T B e IR B SE PR fE
AL EIRZEE I, —DERFEEHRRAE T .

Description: Corresponding to the secure position interface of the controller: the max position error. The range of tolerated

position values around the position demand value. If the position actual value is out of the following error window, a following

€1Tor occurs.

8.2.81.0x6066:00h \L B IRFEIRZEHS (Position following error time out)

Data type Default data Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 ms RW YES \ NO

Y SR AR DRI RFSGEIT 5 ORI ] BRI, RS 7 AR ARRL A Bit 13 BREEIRZBCE N 1, Lo B R AR
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Description: When a following error occurs and continues longer than the defined value of the timeout, the corresponding bit

13 following error in the Status word is set to 1 indicating a following error threshold violation.

8.2.82.0x6067:00h NI B [ (Position window)

Data type |Default data Max data Min data Unit [Access |Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 plus |RW YES Immediately NO

window means arriving attarget position.

B BCEAF R BAR R RIE R BIE, A B 25 D R SEPREAEM B E DN, RYCRERRALE.

Description: Sets up the range permissible as target position attainment. When position actual value of position encoder is in position

8.2.83.0x6068:00h B & (RS [E] (Position window time)

Data type

Default data

Max data

Min data

Unit

Access

Backup

Update

PDO mapping

UINT

0x000A

OxFFFF

0x0000

ms

RW

YES

\

NO

YEH: RN H AR BB E RO B A, R B B R R, sehafr AN B N, RS Bitlo (H
PREE) H5HEN 1.

Description: Indicates the configured position window time for the target reached condition. If the actual position is within the

Position window during the set time, the corresponding bit 10 (target reached) in the Statusword will be setto “1”

8.2.84.0x6069:00h & & {223 SCFR{E (Velocity sensor actual value)

Data  |Default data Max data Min data Unit  |Access |Backup |Update |PDO mapping
type
DINT |0x00000000 0x7FFFFFFF 0x80000000 plus/s [RO NO \ TxPDO
O X RE LT A R A S R B A SR B
Description: This object defines the value read from a velocity encoder.
8.2.85.0x606B:00h FEFES{H (Velocity demand value)
Data Default data Max data Min data Unit  |Access |Backup |Update |PDO mapping
type
DINT |0x00000000 0x7FFFFFFF 0x80000000 plus/s |RO NO \ TxPDO
i B BT GE SCT H e e A s P s e R e i 4 A
Description: This object defines the value of the velocity command as reflected by the trajectory generator.
8.2.86.0x606C:00h IEESCER{E (Actual velocity)
Data Default data Max data Min data Unit  |Access |Backup |Update |PDO
type mapping
DINT  |0x00000000 0x7FFFFFFF 0x80000000 plus/s |RO NO \ TxPDO

LT OO R DU O B T s ) R AN R SRR

Description: This object is represented in velocity units and is coupled with the velocity used as input to the velocity controller.

8.2.87.0x606D:00h IEEEE [ (Velocity window)

Data type

Default data

Max data

Unit

Access

Backup

Update

PDO mapping

UINT

0x0000

OxFFFF

plus/s

RW

NO

Immediately

NO

(braking) phase.

B : 200 R M AL e & IR SRR (Rl B BUR R B IE R Tl B

Description: This object monitors whether the required process velocity has been achieved after an eventual acceleration or deceleration

8.2.88.0x606E:00h ZEE & AR [E (Velocity window time)

Data type Default data |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 ms RW NO \ NO
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VORI - THC B8 A s 3 R T ) KO ] SRS W 2 75 J) 3 o 23k R g 1) 4 Dl S o o 32 )36 ) sk P2 LA B I [ o e
JET I TAJR B BUIRAS 7 (0 H AR EA L bit10 %Bzﬁjj 1, LR LR LA ms B R4S

Description: Configures the time the velocity controller needs to be within the velocity window to consider it having reached the
target. The corresponding bit 10 set to 1 target reached is set in the Statusword when the difference between the target velocity
and the velocity actual value is within the velocity window longer than the velocity window time. The value of the velocity

window time is given in multiples of milliseconds.

8.2.89.0x606F:00h IR EHE (Velocity threshold)

Data type Default data |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 plus/s RW NO \ NO

VORI 23 2 R S B B/ T B % Tk B BRI () RO FE BRI, RS Bit 12 A% BBV 1, Forkihe
bRy AN, AR EN 0.

Description:When the velocity actual value is less or equal to the velocity threshold after the velocity threshold time,bit 12,

“speed is zero” , is set to 1 in the Status word, indicating that that the axis is stationery. Otherwise this bit is set to 0.

8.2.90.0x6070:00h ZE & F{ERT|E (Velocity threshold time)

Data type Default data |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 ms RW NO \ NO

Y. BCEAE NG BN A0,  SChmdk BE R i B P 5 (A e 1)

Description: Configures the time required for the actual velocity to rise above the velocity threshold before the motor is considered to be

moving.

8.2.91.0x6071:00h: B#RHAME (Target torque)
Data type |Default data |Max data |Min data Unit Access Backup Update PDO mapping

INT 0x0000 0x7FFF 0x8000 per thousand of |RW YES Immediately RxPDO

rated current

U I T v e T I (R A s e B 1 B AR A48 4, DABIE HLg Gl X 7 i 0x6075 3REO
Tortedsse, BIEFRBETE (mA) =0x6071 455 {H x (0x 6075 {H) /1000

Description: This object sets the target input instruction for the Cycle Sync Torque Mode or Profile Torque Mode with the rated

current (obtained via object dictionary 0x6075) given by the millage ratio, i.e., the target current (mA) =0x6071 given value x
(0x6075 value) /1000

8.2.92.0x6072:00h B XHHIE (Max torque)
Data type Default data |Max data  [Min data  |Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 0.1% RW YES Immediately RxPDO

Y BOE RVFIEE AR, A FHLEUE IR EIE G XS B AR 4 YR S R U s R E I
R, HEAN: EE R = RARHHA/1000) x FFEEH.

Description: Set the allowable peak current, which is a multiple of the rated current of the motor, corresponding to the safety

power interface of the controller: max output torque; Set the “peak current” with this value, and the calculation formula is:

peak current =(max torque/1000)* continuous current.

8.2.93.0x6073:00h B KH 7 (Max current)
Data type |Default data Max data Min data Unit Access Backup Update PDO mapping

UINT 0x0000 0x7FFF 0x8000 0.1% RO YES Immediately RxPDO
WY ZEIRTR LD A R BRI, DUBUE "R T2 O B4

Description:This value represents the maximum permissible torque creating current in the motor and is given in units of per thousand of

rated current.
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8.2.94.0x6074:00h FAEFHRE (Torque demand value)
Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping

INT 0x0000 0x7FFF 0x8000 per thousand of (RO NO \ TxPDO

rated current
L e 2 R 7l e s K i s T Xl S LT s 2 S K VA

Description: Provides the output value of the torque trajectory generator. The units are per thousand of rated current.

8.2.95.0x6075:00h EBHIEUEEF (Motor rated current)

Data type |Default data Max data Min data Unit  |Access Backup Update PDO mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 mA |RW YES \ NO

Yl R AL A R SR RS, FAVEUE I, EEE EALEAS

Description: Corresponding to the safety power interface of the controller: continuous current. The motor rated current. It is taken from

the basic parameters of the motor.

8.2.96.0x6076:00h FEEH|ZEHE (Motor rated torque)

Data type |Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 0.001Nm RW YES \ NO

Y AR E BREASE, B mNm BEEA. ITA AR SRS .
Description: This value is taken from the basic parameters of the motor and is entered as a multiple of mNm. All relative torque data refer

to this value.

8.2.97.0x6077:00h SEERFHIE (Torque actual value)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
INT 0x0000 O0x7FFF 0x8000 0.1% RO NO \ TxPDO
Y AR SERRAE XS N ORA) AL BRI AR, DUARE R A T4 BN B . BB & UIE 0x6078.

Description: The torque actual value corresponds to the instantaneous torque in the drive motor. The value is given in units of per

thousand of rated current.The value same as 0x6078.

8.2.98.0x6078:00h FEHISEERER A (Motor actual current)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
INT 0x0000 Ox7FFF 0x8000 0.1% RO NO \ TxPDO

VOO IR SEBRE SRS F LA RIS FRA . DAAIOE LR T L9 BT . R SRR LA 9 SR SR A FRLLA) = A
TRRIBEI B A BT ST B R FIR R, DABIUE B GEE XS B gt 0x6075 3REOD T7rtean iy, EIRALSEPRAR (mAD
=0x6078 f x (0x 6075 fE) /1000

Description: The current actual value refers to the instantaneous current in the drive motor. The value is given in units of per
thousand of rated current. The motor actual current is the value obtained by calculating the sum of momentary three-phase current
value of the motor when sampling. It is displayed by the permillage of the rated current (obtained by object dictionary 0x6075).
That is, the motor actual current=0x6078 value x (0x6075 value)/1000.

8.2.99.0x6079:00h B A E (DC link circuit voltage)

Data type  |Default data Max data Min data Unit  |Access Backup Update PDO mapping
UDINT 0x00000000 0x0000DACO 0x00000000 mV  |RO NO \ TxPDO

Y. IR A RS I R R R . RO IR BB L IR N B

Description: The bus voltage measured by sensors on the servo. Indicates the instantaneous DC link circuit voltage at the drive device.
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Data type |Default data Max data Min data Unit  |Access |Backup Update PDO
mapping
DINT 0x00000000 0x7FFFFFFF 0x80000000 plus RW YES Immediately RxPDO

LY. F AL B A Nl A 7 e o A s 301 [ 25 for B AR % s B B e e Ao L

Description: The commanded position the drive will move to in position profile mode or cyclic synchronous position mode.

8.2.101.0x607B: AIESEEPRFEI (Position range limit)

0x607B:01h /M B i FRF (Min position range limit)

Data Default data Max data Min data Unit |Access |Backup |Update PDO
type mapping
DINT [0x80000000 0x7FFFFFFF 0x80000000 plus |RW YES Immediately NO
i B S/ B T R B ) SR BR ) o7 B 541
Description: Defines the minimum position range limit by limiting the position demand value.

0x607B:02h 5 K A7 B i [l fR | (Max position range limit)
Data Default data Max data Min data Unit |Access |Backup |Update PDO
type mapping
DINT |Ox7FFFFFFF 0x7FFFFFFF 0x80000000 plus |[RW YES Immediately NO
Ui I e SR R A T ] R ) SR B ) o 4 21
Description: Defines the maximum position range limit by limiting the position demand value.

8.2.102.0x607C:00h [RA#M={E (Home offset)
Data Default data Max data Min data Unit |Access |[Backup |Update |PDO
type mapping
DINT  {0x00000000 Ox7FFFFFFF 0x80000000 plus |RW NO \ NO
Yl SUAIIRIZE RORIHLE 5 Rl Z [N 22 18
Description: Defines the difference between the zero position for the application and the machine home position.

8.2.103.0x607D: M-I BPR®E| (Software position limit)

0x607D:01h /AL BRI (Min software position limit)
Data Default data Max data Min data Unit |Access |Backup |Update PDO
type mapping
DINT |0x80000000 0x7FFFFFFF 0x80000000 plus |[RW YES Immediately NO
BB B GORL B L B AR BRI B S BRAR ) /4 0 o7 2 PR
Description: This object holds minimum absolute position limits for the position demand value and position actual value.

0x607D:02h Fz K AFA BRI (Max software position limit)
Data type |Default data Max data Min data Unit  [Access  |Backup Update PDO

mapping

DINT O0x7FFFFFFF O0x7FFFFFFF 0x80000000 plus  |[RW YES Immediately NO
i DO GORL B B A (BRI, B S B P d DR 40 A7 2 PR
Description: This object holds the maximum absolute position limits for the position demand value and position actual value.

8.2.104.0x607E:00h &1 (GEEMALE) Polarity (velocity & position)
Data type Default data [Max data Min data Unit Access Backup Update PDO mapping
USINT 0x00 OxFF 0x00 \ RW NO ESM changed |NO

TREE, BASFFU:

Description: Reserved, not supported at this time.
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8.2.105.0x607F:00h B K EFEE (Max profile velocity)
Data type |Default data Max data Min data Unit Access Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 plus/s  [RW YES Immediately NO

Yl SR EAIHL 2 AT B T oK SOV o S KHE BRI P AR A R SIS s S (A 7 1) b Se VP R R

Description: Corresponding to the safe speed interface of the controller: the max motor speed. The max profile velocity is the

maximum speed allowed in either direction during a profiled move.

8.2.106.0x6080:00h Fx AEEAERE (Max motor speed)

Data type Default data Max data Min data Unit Access |Backup |Update |PDO mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 plus/s |RW NO \ NO
Y. EAHUEEAE AR — A7 1) L BT fo B RO L
Description: The maximum velocity allowed for the motor in either direction.

8.2.107.0x6081:00h #£EFERE (Profile velocity)
Data type |Default data Max data Min data Unit Access |Backup |Update PDO

mapping

UDINT  {0x00000000 OxFFFFFFFF 0x00000000 plus/s |RW YES Immediately RxPDO

VLWL W AT LSS SR . 200 GURAE R B AR B AR, N RO i BIA ) e S . XS HO

LA R RS S # AT 2o

Description: Corresponding to the motion interface of the controller: speed. This object is the velocity normally attained at the

end of the acceleration ramp during a profiled move and is valid for both directions of motion.

8.2.108.0x6082:00h Z55EE (End velocity)

Data type |Default data Max data Min data Unit Access |Backup |Update |PDO
mapping

UDINT  [0x00000000 OxFFFFFFFF 0x00000000 plus/s |RW NO \ RxPDO

Y 20 GRS IR BN A8 78 Bk B bR AL E N B AT B R

Description: This object indicates the targeted velocity that the drive shall have upon reaching the target position.

8.2.109.0x6083:00h 32 EFNEEE (Profile acceleration)

Data type |Default data Max data Min data Unit Access  |Backup Update PDO
mapping

UDINT 0x00000000 OxFFFFFFFF 0x00000000 plus/s? RW YES Immediately RxPDO

YW ZSHOE L TAERIRALE, R AR N ) s LN

Description: Parameters to decide the gradient at the time of motor acceleration during profile position, profile velocity mode.

8.2.110.0x6084:00h ¥ BRRIEE (Profile deceleration)

Data type |Default data Max data Min data Unit Access  |Backup Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 plus/s? RW YES Immediately RxPDO
Y. S HOE LT AERC TR B RIS B FEAS = Y rE LR B
Description: The profile deceleration defines the deceleration limits for the profile position and profile velocity modes.
8.2.111.0x6085:00h 2{EHIEE (Quick stop deceleration)
Data type |Default data Max data Min data Unit Access |Backup |Update PDO
mapping
UDINT  |0x00000000 OxFFFFFFFF 0x00000000 plus/s> |RW YES Immediately RxPDO

Y XN AL 2 el S . SUEE . PRIEAF IR, M P b a4, I R PR 1 i A
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(0x605A) BLEY 2 I, FIT {5 i LA IGE L -
Description: Corresponding to the safe speed interface of the controller: emergency stop speed. The quick stop deceleration is

the deceleration used to stop the motor if the Quick Stop command is given and the quick stop option code (see 0x605A) is set

to 2.

8.2.112.0x6086:00h IZZFEBEXE! (Motion profile type)

Data Default data Max data Min data Unit |Access |Backup |Update |PDO mapping
type
INT 0x00000000 OxFFFFFFFF 0x00000000 \ RW NO \ NO
Y T R T AR B AL AR B AT I I B HI B Bh e FR R A
Description: This object selects the type of trajectory profile to use when running in profile position mode.

8.2.113.0x6087:00h FEF I (Torque slope)
Data type |Default data Max data Min data Unit Access  |Backup Update PDO

mapping

UDINT 0x00000000 OxFFFFFFFF 0x00000000 / RW NO Immediately RxPDO
Y. BCE R R AR T KRR S R, R SO SRR WE N0, WIZEAM MRS, LIRS RN .
Description: It sets the acceleration of the torque reference in profile torque mode,that is,torque increment per second.Set to zero to
disable slope limiting for instant response.

v JUAE X3071220X fiA & PL_E[E 14
Note:Match firmware the X3071220X version and above.

8.2.114.0x6093:00h & F-F (Position factor)

Data type |Default data Max data Min data Unit |Access |Backup |Update |PDO
mapping
UDINT  |0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO
(R, RS
Description: Reserved, not supported at this time.
8.2.115.0x6094:00h 3 Z {RAEa8 R ¥ (Velocity encoder factor)
Data type |Default data Max data Min data Unit |Access [Backup |Update |PDO
mapping
UDINT  |0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO
(R, RS
Description: Reserved, not supported at this time.
8.2.116.0x6095:00h IR E R ¥ 1 (Velocity factor 1)
Datatype |Default data Max data Min data Unit [Access [Backup |Update |PDO mapping
UDINT 0x00000002 0x00000002 0x00000000 \ RO NO \ NO
TREE, AR .
Description: Reserved, not supported at this time.
8.2.117.0x6097:00h HLEREREF (Acceleration factor)
Data type |Default data Max data Min data Unit |Access |[Backup |Update |PDO
mapping
UDINT  |0x00000000 OxFFFFFFFF 0x00000000 \ RW NO \ NO
(57, RSB
Description: Reserved, not supported at this time.
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8.2.118.0x6098:00h M =T 75X (Homing method)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
SINT 0x00 OxFF 0x00 \ RW NO \ NO

REE, BASTRF U

Description: Reserved, not supported at this time.

8.2.119.0x6099:00h B F3EEF (Home velocity)

Data type Default data Max data Min data Unit Access |Backup |Update |PDO mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 plus/s |RW NO \ NO

TREE, BASTRF U

Description: Reserved, not supported at this time.

8.2.120.0x609A:00h EIZfIiEE (Homing acceleration)

Data type |Default data Max data Min data Unit Access |Backup |Update |PDO
mapping
UDINT  |0x00000000 OxFFFFFFFF 0x00000000 plus/s> |RW NO \ NO

R, BASHFUY: .

Description: Reserved, not supported at this time.

8.2.121.0x60B0:00h AL B 1RT&1E (Position offset)

Data Default data Max data Min data Unit  |Access Backup Update PDO mapping
type
DINT |0x00000000 O0x7FFFFFFF 0x80000000 plus |RW YES Immediately RxPDO

Y B RE LT BARGLE R RS E . 2R AL LI B ARG S Se bR B 18] A B AR RS AR .

Description: This object defines the offset of the target position.Target position and actual position shift for the amount of position offset

value when motor stop.

8.2.122.0x60B1:00h IRERFBE (Velocity offset)

Data Default data Max data Min data Unit Access |Backup |Update PDO
type mapping
DINT |{0x00000000 0x7FFFFFFF 0x80000000 plus/s |RW YES Immediately RxPDO

YEHL: JEPEARASAE . A ENUIR ] &5 rhSRIGE AR MH, IR AN BRI E a2 . £E CSP b, (W2
EAEEERIBHMAE. 7E CSV B, B0 & IRah S Bl LR 2 i i F8 &

Description: Velocity offset value. Takes a commanded velocity value from the host controller and adds it to the velocity
command entering the velocity loop.In CSP mode this object contains the input value for velocity feed forward.In CSV mode it

contains the commanded offset of the drive device.

8.2.123.0x60B2:00h HIE{RFE{E (Torque offset)

Data Default data |Max data Min data Unit Access Backup Update PDO mapping
type
INT 0x0000 0x7FFF 0x8000 per thousand of RW YES Immediately RxPDO

rated current

Ve HAEMESAE . M TAEH AR SR A 2 AR R, PR AN B A LR AR 2 o 72 CSP A, W RE S
AT H A . /£ CST #Ealrf, 10 REE a8 WM, REama) H s .

Description: Torque offset value. Takes a commanded current value from the host controller and adds it to the current command
entering the current loop. In CSP, the object contains the input value for torque feed forward.In CST, the object contains the

commanded additive torque of the drive which is then added to the target torque.
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8.2.124.0x60C0:00h #H#MFHETX (interpolated position mode)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping
INT 0x0000 O0x7FFF 0x8000 \ RW NO \ NO

TREE, BASFFU:

Description: Reserved, not supported at this time.

8.2.125.0x60C1:00h }HE4MEIEIZR (interpolated data record)

Data |Default data Max data Min data Unit |Access |Backup |Update |PDO
type mapping
REC |0x00000000 O0x7FFFFFFF 0x80000000 \ RW NO \ NO

W O REOR T ERAT IR AR T B

Description: This object indicates the number of data words, which are needed for execution of the interpolation algorithm.

8.2.126.0x60C2:00h ¥E4MEEA (interpolated time period)

Data type  |Default data [Max data Min data Unit Access Backup Update PDO mapping
USINT 0x01 OxFF 0x00 \ RW NO \ NO

REE, BASTRFU I

Description: Reserved, not supported at this time.

8.2.127.0x60C5:00h B XM E (Max acceleration)
Data type |Default data Max data Min data Unit Access Backup Update PDO mapping

UDINT  |0x00000000 OxFFFFFFFF 0x00000000 plus/s>  |RW NO \ NO
VLW TR S R E — A TR SZ B A A, DA 1k B LRI B LA AR A o

Description: It is used to limit the acceleration to an acceptable value in order to prevent the motor and the moved mechanics from being

damaged.

8.2.128.0x60C6:00h T ABIEE (Max deceleration)
Data type |Default data Max data Min data Unit Access Backup Update PDO mapping

UDINT  |0x00000000 OXFFFFFFFF 0x00000000 plus/s>  |RW NO \ NO
YEWT: TR B B PR A OE — AP Z M(E A, CABS Lk LR B A LA IR -

Description: It is used to limit the deceleration to an acceptable value in order to prevent the motor and the moved mechanics from being

damaged.

8.2.129.0x60E0:00h IEFAEFRFI (Positive torque limit value)

Data type |Default data |Max data Min data Unit Access Backup Update PDO mapping

UINT 0x03ES8 0x1F40 0x0000 mA  [RW YES Immediately RxPDO
BEE IE ) F ) R VR RO, X A LB R ST IR 1] TR, B S s, s i A By A 2l A5
B

Description: Set the maximum allowable value of the forward torque output, corresponding to the forward threshold of the

controller block interface, and the force control mode needs to be set to bus communication through bus settings.

8.2.130.0x60E1:00h A HAFEFRF| (Negative torque limit value)

Datatype |Defaultdata |Max data Min data Unit Access Backup Update PDO mapping

UINT 0x03ES8 0x1F40 0x0000 mA RW YES Immediately RxPDO
BEE S A JJ IR Y VR ORI A LB e g S S [l TR, S8 s B, /s i Ui By M 2l A5
/i

Description: Set the maximum allowable maximum value of reverse torque output, corresponding to the reverse threshold of

the block interface of the controller, and set the force control mode to bus communication through bus setting.
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Data type Default data |Max data Min data Unit Access Backup Update PDO mapping
UINT 0x0000 OxFFFF 0x0000 \ RW NO \ NO
TRE, BASRFUH: .
Description: Reserved, not supported at this time.
8.2.132.0x60F4:00h BRFEIRZ=SCFR{E (Following error actual value)
Data Default data Max data Min data Unit | Access Backup Update PDO mapping
type
DINT  |0x00000000 O0x7FFFFFFF 0x80000000 plus |RO NO \ TxPDO

YT BN RE T AL E IR R ZE W SERRME, AL B AR 1H (0x6062) MIALE S A (0x6064) Z A ZE1H «
Description: The object defines the position following error actual value. The following error is the difference between the
position demand values (0x6062) and the position feedback values(0x6064) .

8.2.133. 0x60FC:00h EAHI I E#5< (Position demand value)

Data type |Default data Max data Min data Unit  |[Access Backup Update PDO mapping
DINT 0x00000000 0x7FFFFFFF 0x80000000 plus |RO NO \ TxPDO
WA CERCHEA LM TIPS AL B, /MR T L
Description: This output of the trajectory generator in profile position mode is an internal value using increments.
8.2.134.0x60FD:00h £{=F45 A (Digital inputs)
Data type Default data Max data Min data Unit |Access |Backup Update PDO mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ TxPDO
Y FRBTF A RRS . 2B AR B 32 fi.
Bits Meaning
Bit 0 to 15 Reserved
Bit 16 0: Switched off
1: Switched on
Bit 17 0: Switched off
1: Switched on
Bit 18-31 Reserved
Description: Indicates the state of the digital inputs. The digital inputs object has 32 bits.
8.2.135.0x60FE:00h ¥4t (Digital outputs)
Data type |Default data Max data Min data Unit |Access |Backup |Update PDO
mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RW YES Immediately RxPDO

Y. fERBer it RS . 2 o B 32 fir.

Description: Indicates the state of the digital outputs. The digital outputs object has 32 bits.

Bits meaning
Bit0 Set Brake (0=Engage, 1=Disengage)
Bit1to 15 Reserved
Bit 16 0: Digital output off
1: Digital output on
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Bits meaning

Bit 17 0: Digital output off
1. Digital output on

Bit 18 to 31 Reserved

8.2.136.0x60FF:00h E#FEE (Target velocity)

Data type |Default data Max data Min data Unit Access  |Backup |Update PDO
mapping
DINT 0x00000000 0x7FFFFFFF 0x80000000 plus/s |RW YES Immediately RxPDO
Vil ZXNRFRCIE N B R, FEPUE R AR RN
Description: The object indicates the configured target velocity and is used as input for the trajectory generator.
8.2.137.0x6502:00h Z}FARKIZITIRI (Supported drive modes)
Data type Default data Max data Min data Unit |Access |Backup |Update |PDO
Mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO
YU 2RI 7RG TRARE R, N REBAAER R, XA T E L
Description: This object provides information on the supported drive modes.
This object is organized bit-wise. The bits have the following meaning:
Bit Meaning
Bit0 B B AL (Profile position mode)
Bitl {8 (Reserved)
Bit2 R ERE AL (Profile velocity mode)
Bit3 B HAREL (Profile torque mode)
Bit4 fRE (Reserved)
Bit5 M AR, Homing mode (not supported)
Bit6 fir B ifFMEZN (A SZEE) Interpolated position mode (not supported)
Bit7 JEHAFR DAL B3 (Cyclic synchronous position mode)
Bit8 JAWIE SR (Cyclic synchronous velocity mode)
Bit9 JEAREB AR (Cyclic synchronous torque mode)
Bit10 ¥ (Reserved)
Bitl4-15 | % HE X (Manufacturer specific)
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BEEBER AR / Head Office

8 Head Office

WY ZZERHE R A A

Zeroerr Control Co,Ltd.

Hudik Address: H1E AR AAERYINT 5 22 X Vb AT TE 4 AL DX H 2R 10 5 3 1K

3/F, No.10, Zhongrilong Road, Bogang Community, Shajing Street, Bao’an District, ShenZhen City, Guangdong Province,
P.R.China

EEHIT %) Sales support: 134 8079 6208
136 0260 7132

HE4H Email: sales@zeroerr.cn

Sales Email: marketingdirector@zeroerr.cn
# J5 X #F Technical support: 178 2067 6603
400 893 0660

AR Advice: network@zeroerr.cn
AFREARSCRF Global Support

VTR FRATT AT Rt , B AR R A AR
Visit our website to contract your nearest sales representative.

WWW.ZETrocrr.cn
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7= HH / Declaration

1]
7% R S 27 5 0 4 T T B S R R S8, A7 i B BT . T it
v PRI AR ST SR 72 O T i S0 AR B4R N S BB T 15 2 YR ST . B
I o 0 (0 T 5025 52 A3 TR0, 6 507 147 0 R0 8K IO 2405 7 K P o 17 B O
[ Eh 5 [T AR, S B 75 B SR I0G  AFRL K PR T A O FE T A 45k, SRR . A Bt b
AT K T 5 S R I R, FARS MR ST 1 A SRS (RO, ISR e 26 A0
5 R BRI Tk — B, 267 G E ST 5 P2 AN TR 9 2 — SR MR RS B T S i
A, AT A SRR . b, 7 M 0 (3 R S WA 7 S 2 T A e AT TR L i
4 e SRR BB PR TP Rl S5 B BC IR 24 R 22 R T & T O (T, R i T oL T 3A
FE R A SN S B A S T RS RIS B AT, (RAESMR . 7R B 2
BRI HIT . LRSI SE I NI . 2 TR SR PR B =, R ST 7 B S A L T
SRS BRORURE R . BRI 7 A SRR 4% e B RO ARAE S, 2700 722 R A W1 S % ) (R
AT TR A G R G P (E , M R . BT RS 27 B SR S KPR PR 23R, 5207 TR
PEESRERGE, (BRI T, BT SOOI, IR R k. T TR A T R B S K5
NI RMRAE SR, T 700 2T BT 2 A 0 70 VP 5 e S5 130 9D 0 7 T SR AT 478

3 A DA AR K5 AR A S 1 3 75 R A 2 FLREIERRRG, B P2 RE 7 ], B2 R
SRS T YRR 8 5 7 A

YT 2 Z R A A
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Declaration

Our product is not designed or intended for use outside the environmental limitations and operating parameters expressly stated on the
product’s datasheet. Products are not designed or intended for use in medical, military, aerospace, automotive or oil, gas applications
or any safety-critical applications where a failure of the product could severe serious environmental or property damage, personal
injury or death. Any use in such applications must be specifically agreed to seller in writing, and is subject to such additional terms
as the seller may impose in its sole discretion. Use of products in such applications is at buyer’ s own risk, and buyer will indemnify
and hold harmless seller and its affiliates against any liability, loss, damage or expense arising from such use. Information contained
in this datasheet was derived from product testing under controlled laboratory conditions and data reported thereon is subject to the
stated, then to tolerances and variations, or if none are stated, then to tolerances and variations consistent with usual trade practices and
testing methods. The product’s performance outside of laboratory conditions, including when one or more operating parameters is at
its maximum range, may not conform to the product’s datasheet. Further, information in the product’ s datasheet does not reflect the
performance of the product in any application, end-use or operating environment buyer or its customer may put the product to. Seller
and its affiliates make no recommendation, warranty or representation as to the suitability of the product for buyer’ s application,
use, end-product, process or combination with any other product or to any results buyer or its customer might obtain in their use of
the product. Buyer should use its own knowledge, judgment, expertise and testing in selecting the product for buyer’ s application,
and-use and/or operating environment, and should not rely on any oral or written statement, representation, or samples made by seller
or its affiliates for any purpose. Except for the warranties expressly set forth in the seller’ s terms and conditions of sale, seller makes
no warranty express or implied with respect to the product, including any warranty of merchantability or fitness for any particular
purpose, which are disclaimed and excluded. All sales are subject to seller’ s exclusive terms and conditions of sales which, where
the seller is another person, are available on request, and in each case, are incorporated herein by reference, and are exclusive terms
of sale. Buyer is not authorized to make any statements or representations that expand the environmental limitations and operating
parameters of the products, or which imply permitted usage outside of that expressly stated on the datasheet or agreed to in writing by

seller.

Zeroerr has made considerable effort to ensure the content of this document is correct at the date of publication but makes
no warranties or representations regarding the content .Zeroerr excludes liability, howsoever arising, for inaccuracies in this

document.

Zeroerr Control Co.,Ltd
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{EITIE3R / Record of Revisions

V1.11 1&iT H# / Revision date: 2026/10/17
M, FrEft; BT HIIARERES AR . DU AN LG V.10 B 258 B Bl 2.,

Local candidate pending approval. The revision date is not an approval or effective date. The following summarizes completed

updates from the original V1.10 baseline.

1. ¥NFo 55 7.2.28 715 0xF004 i FEHEA : Mk 5l 45205 () EEPROM [ B AL . [B13: X B S AfiA, g e H P T
e 26.2 7558 8 Wi,

Added troubleshooting notes for 0xF004 in Section 7.2.28 on EEPROM configuration checks, readback and restart verifi-

cation after a slave alias change, referring to Step 8 of Section 26.2 in the Rotary Actuator User Manual.

2. MBIES 3.8 THLLBRAE /1 B BCE SR R R U, DL 3.6.1 11 HARGLE SDO B ARG N R 5] .

Corrected the English heartbeat producer/consumer configuration and timeout relationship in Section 3.8, and the response

index in the target-position SDO write example in Section 3.6.1.

3. %545 VI.10 k2 0x3B6C A KA E U] BENM U HRXUEX MATRR TR E T . JIHUONIERE R
HEH.
Restored the 0x3B6C formula and variable descriptions from the original V1.10; repaired internal navigation, bilingual

contents entries and table placement under the correct topic. These are migration fidelity repairs.

4. 1&1E 0x8400. 0x8500 & SCHEE AWM AT 5 on; #H 0x8500 JEHFIFK. CSV/PT LI K 7311 ST 5
THEREE 5 mHEERS.
Corrected greater-than symbol display in the English troubleshooting notes for 0x8400 and 0x8500; repaired numbering in
the 0x8500 cause list, CSV/PT steps and 7311 English suggestions; removed duplicate table numbers in Chapter 5.

5. t4k SDO/PDO #il . LBRIRAER . BAARE . X RIBIER LA E L7 70 #h5F 0x1608 2201 B R3C, f2IE
SYNC 7 Bif 55, 48— 0xF004 3ok HT: St 31 A 0 DU
Improved pagination of SDO/PDO examples, heartbeat states, mode headings, object attributes and the brake warning;
restored 0x1608 continuation context, aligned SYNC bit fields, grouped bilingual 0xF004 items, and standardized the

cover and running furniture.

REVEH: BEABRRHEIT S SRIRGR 1 R SEHLIE FF 4R 82 BOMURES,  THRA R B AR I S sk A
Status: Existing technical corrections, source gaps and hardware validation items remain tracked separately. This version update does not

constitute whole-manual acceptance or release.
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