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Chapter 1 Introduction

KT HEIR T eRob J ¥ Hi4H 37 4% ) CANopen DS 301 5 DSP 402 Hril. ‘E 12
LT X} eRob TR ZH 1) H5 18 F1 % T CiA CANopen B SEIUEAE I 7. KEZH
eRob KT I REHS & ARHE CiA DS 301 V4.2, DSP402 (L47) MiriEf. AF
MHEABE A KK CIAEE, BRI LIRS RtAT 17 i, EIF
ARACFAEX ARG

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
(proprietary) .The manual does not contain all relevant CiA information, indicating that

many objects are implemented, but are not documented here in.

FINTEZ=ERHE AR AR 28 1 7 Pagel
ZeroErr Control Co., Ltd
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1.1 HHX3HE

Relevant Documentation

Sperg

eRob
MEBAXHESA

eRob Rotary Actuator User
Manual

L 3
~ WER Laroirr

eRob
MEBAXT

eRob Modbus-RTU Communication User
Manual

RERRBINEA
Build Rabot Fast

é%

K 1-1 eRob KT HE4L R £

Figure 1-1 The eRob documentation set
AT RS2 eRob TR SRR R I —HB 7, B 7 ASCRYSL, eRob KR
R SINOR N
1. (eRob HLEE NKTTHRAH AT »
2. {eRob Modbus-RTU {5 N HFM) .

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>.

2 T Page2 RPN 22 R A R A A
ZeroErr Control Co., Ltd
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1.2 BEHE

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

for the CiA402 Drive Profile

1.3 RiBMHEES
Terms and Abbreviations
AFMEH T LR ARIBMYES .

The following terms and abbreviations are used in this manual.
£ 1-1 FMas

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.

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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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.

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

COB-ID
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.

lus Defines the resolution of the digital incremental encoder. The value is given in

p [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.

CSvV Cyclic Synchronous Velocity mode.

PV Profile Velocity mode.

CST Cyclic Synchronous Torque mode.

PT Profile Torque mode.

HM Homing mode.

1P Interpolated Position mode.

Obicct 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.

# 4 T Paged TN EZ SRR A
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Chapter 2 System Overview

2.1 1% &5

Device Architecture

eRob J&TI AL IE(E 12 7 & LA it
The eRob communication interface conforms to the following standards:
CiA 301 V4.2: CANopen N JZ Fl# (5 B & Bhid.
CiA 301 V4.2: CANopen Application Layer and Communication Profile.
CiA 402 V4.0: fal ik 4Kzh 5 iz shz 1 B
CiA 402 V4.0: CANopen device profile for drives and motion control.
ETG.1000 V1.0.4: EtherCAT Pl iy,
ETG.1000 V1.0.4: EtherCAT Specification.
ETG.1020 V1.2.0: EtherCAT Ppl A7 iR,
ETG.1020 V1.2.0: EtherCAT Protocol Enhancements Specification.
ETG.2000 V1.0.9: LUKKI M5 E (ESD .
ETG.2000 V1.0.9: EtherCAT Slave Information(ESI) Specification.

Applica

Servo Drive Profile

tion on Layer and Communication Profile CiA 301

CANopen or EtherCAT

Standard Objects
(0x1000)

IEC61800-7

Drive Control State Machine

anufacturer Specific|

Profile
oming  Position
Mode

Cycle
SynChronous
Position Mode

Modes of Operation

Profile
Velocity — Torque

Mode

Cycle

SynChronous
Velocity Mode

Objects(0x2000)

Standard Objects
(0x6000)

Profile  ryierpolated

e Position

Cycle
SynChronous
Torque Mode

Feedback

Bl 2-1 B ety

Figure 2-1 Device architecture

Device Control: Starting and
Stopping of the drive and
several mode-specific
commands are executed by
the state machine.

Modes of operation:
The operation mode defines
the behavior of the drive.

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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5E=E CANopen B

Chapter 3 CANopen Communication Protocol

3 EAREE

Basic Configuration

3.1.1. ZFFHITHhEE

Support functions
eRob KT B2 S KF () CANopen D
® CANopen JBiflH: NMT. SYNC. SDO. PDO. EMCY;
® SDO f&4i: AFMMAVER IR, MiS S HAE AN REL . ;
® PDO Mk IEMAR: B A SfEilA . R RS ()
® i fifr¥(Node Guarding);
® Pk fR¥(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. BIEEE
Communication connection

2% (eRob HLAF NRTTHALHI S T-M) 55 5.2 BT CAN JEEH HAME 6.2
=4 CAN/CANopen #5224 K .

Defined according to < eRob Rotary Actuator User Manual> section 5.2 CAN
communication interface. And section 6.2 CAN/CANopen communication wiring

diagram.

25 6 U1 Page6 FINTEZ=ERHE AR AR
ZeroErr Control Co., Ltd
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32NMT R
NMT State Machine
NMT REHLAIE 3-1 fios o A IRIRB) 28 7E TE I 46 4 (Initialization) /5, B it
ANTii#fE (Pre-Operational) IR#& . NMT RSN E IBE TN RE R 75 AT LA,
1 PDO 851X AE Operational IR F1#F .

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.

Network Management
Power on or Hardware Reset Service Daia Gbject
Synchronizing Object
Emergency Object
Process Data Object
Resst . Initialization . Rese....
comm node
l Transition CMD
Switch to OP 0x01
Pre-OperationaI —> Switch to STOP 0x02
- - Switch to PRE-OP 0x80
NMT | sbo [ sync [EmMEY | v
= Reset node 0x81
Stopped
- -» Resetcomm 0x82
Operational NMT
NMT | sbo [ sync JEmMeY | Ppo

B 3-1 NMT RAHL
Figure 3-1 NMT state machine

“Network Management” #3C[) CAN-ID & 0x000. i SCHKEMHZ&AHEA
T, JFRA LN
The “Network Management” message has CAN-ID to 0x000. A message is always

two bytes long and has the following structure:

% 3-1 NMT #30ks 0
Table 3-1 The NMT message format

NMT message(NMT-Master — NMT-Slave)
COB-ID Data
ByteO Bytel
0x000 CMD Node ID
TN EZ SRR A % 7 W Page7

ZeroErr Control Co., Ltd
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£ 32 NMT AREHUIRZS
Table 3-2 NMT state machine status

Status Description

st Wshas e b e BRI AIIRE, RARMTEHR A A . RSP RIEREEH .

Initialization The servo drive successfully completes initialization after being powered on
without errors occurring. The packets can not yet be transmitted in this state.

T At 2 SDO ALt . A IR IXBh 8% A AR A, R RkIE —WUR SR

Pre-Operational

A EAIAL
Data can be exchanged with SDOs. If an alarm occurs in the servo drive, an

emergency message is sent to the controller.

ik AR R . NMT %4 (£33 heartbeats) -

Stopped Servo drive can respond only to NMT objects (including heartbeats).
BATIRE PR AT AT Bl i 22 3, 6445 SDO F1 PDO (TxPDO #il RxPDO).
Operational All data exchanges including SDOs and PDOs(TxPDOs and RxPDOs) are

allowed.

R 3-3 UL B A5 RS I e FH (K A5 0 1

The following table 3-3 shows the available communication objects in each

communication state:

# 3-3 NMT AREHLF IR o vFAOIEAE X R

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

%% 8 Tl Page8
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3.3NMT B
NMT Boot-up
Boot-up F %78 NMT MEKE NMT W6 HARES G #E A NMT TR AS . it
B OBk ARTF ) 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.
# 3-4 Boot-up #% 3\

Table 3-4 The Boot-up messages format

COB-ID Data
ByteO
0x700 + Node ID 00

3AEILER (SYNC)
Synchronization Object (SYNC)

SYNC s A] LASZEL I 2645 5L [F) 25 - SYNC 4 2 35 J5 2h oA 2 (1 A% 7 B A 2R
KIEHT SYNC 3L, A5 SYNC ¥ B MRS ARG . [F—4 CAN M
RAE — NS ED KA. B 3-2 %8 SYNC Whildk T& .

Network message synchronization can be achieved using the SYNC protocol. A
looped SYNC message indicates that the consumer 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

———>{cosn} T T CAN

v

SYNC producer SYNC customer

3-2 SYNC %44
Figure 3-2 SYNC architecture

FINTEZ=ERHE AR AR 25 9 T Page9
ZeroErr Control Co., Ltd
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SYNC #%t T 1 AE % @i Se 201 CAN-ID, H 7E T ARIEREDS KI5 [a] X 4%,
[F] 353217 i) CANopen % AT LU Fl SYNC X %3k fili | CLR I 1] 5 SYNC A2 773 1)
IR 6] [R]85 o

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 L%
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

[um—

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

PIANIESE SYNC S22 8] (I T BOVON [RED AR 3R 3, W BAAE SYNC 42773
[ S8 (0x1006) HHHETRCE .

A 25 %1% PDO FE4RIE] SYNC 4 Jm i3 € TR VE N T 4R d& o B[]
WD & KR, AIAE SYNC V98 H X R 5 (0x1007) AT ECE .

B 3-3 SR A5 & K EENLE IR A .

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.

%% 10 T Pagel0 EINTEZ =R R AT
ZeroErr Control Co., Ltd
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SYNC SYNC SYNC SYNC SYNC
A A A
T [~ T [~ [~
1 1 1 1 1
1 1 1 1 )
Time
—> — < >
Synchronous Communication
window length cycle period
0x1007 0x1006

& 3-3 [A)5 6 K R R A 3

Figure3-3 The synchronous window length and the communication cycle period

3.5 A% (EMCY)

Emergency Object (EMCY)

2 CANopen 7 5 tHIUEF RN, #BEARAEALLE], 15 R KIE — R SR 3,
B RAROCEAE R A R, R BROSCR S, CAN 2% rp A

RO FZ AT R . eRob KT RN B S ST~ 3, A b H HoA 7 53
5 e

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 BRIROUE

Table 3-6 The emergency message format

EMCY
COB-ID Message
Byte0-Bytel Byte2 Byte3 Byte4~Byte7
0x80 + Node ID Emergency error Error register Reserved <0>
code (object 0x1001)
TN EZ SRR A 3 11 U Pagell

ZeroErr Control Co., Ltd
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EMCY EMCY
producer consumers
request 0..1 2 3 4.7
>
Emergency  Error ed
error code | register(object Reserve <0>
0x1001)
Indication
A
»
Indication
AN

»
Indication

3-4 EMCY fi7Y
Figure3-4 EMCY model

5 R M BLTE SRR I B[R] R 5518 SR B RIS AN ], SR Gl
R Z L. TR AtE4, BRI DA A ()
n, REEED

FERSIN 25 2% AR IR 5, BXEh &R COB-ID EMCY i id CANopen %44
RIEEEARL, BMREE R RS REER, mAARS AR A2 1
SKPRRS AR B IRBEAE P B ORI, a8 0 R 0x603F Kk i%
(M TEEahis &

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).

% 12 5{ Pagel2 FINHEZCERHERAF
ZeroErr Control Co., Ltd
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3.6 (RS HIEXIR (SDO)
Service Data Objects (SDO)
TR 45 HiE 6 %1(SDO), P RIS NBEEUH % (Object). SDO - # 3CH% 3
FEZH COB-ID 5 SDO ##Fréipk, SDO & Kl &ki% 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 T 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 #i#&
Write SDO data

EAIHUE FHEALH SDO BAMI, FHKM SDO HXFA: 5418, R,
TR B, eRob HKATBLLMKYE FALHLE N HEHE, Wi RAH RS 2

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 Ny AL SDO B N MR STk

The table 3-8 shows the packet format when the controller sends the SDO for

writing data:

FINHEZ BRI AR AT # 13 Ui Pagel3
ZeroErr Control Co., Ltd
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% 3-8 5 SDO ik
Table 3-8 Write SDO message format

COB-ID Data
Byte0 Bytel Byte2 | Byte3 Byte4 | Byte5 Byte6 Byte7
Client 0x600+ 23h Index Sub- Data
— Node ID | 27h index Data -
2Bh Data - -
2Fh Data - - -
Server Normal | 0x580+ 60h Index Sub- - - - -
— Exception | Node ID | 80h index Abort codes

R DRI A ID=1 941

For example: Take servo ID=1

Operate COB-ID Message

IBAT R B E VR A B AR 601 2F 60 60 00 01 00 00 00

The modes of operation set to profile position | 581 60 60 60 00 00 00 00 00

mode

Pl 7B EN 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 s B 1 B N 5566 plus 601 23 7A 60 00 BE 15 00 00
Write target position set to 5566 plus 581 60 81 60 00 00 00 00 00

3.6.2. 1% SDO #i##
Read SDO data

EATHUE FEALH SDO #HUE B, FHIKH SDO iS5 L. RolMTER
5l eRob KA FAK A EAIHL R ZERRHURIN 5, Szt i .

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.
% 3-9 Jy EAIHL SDO BzHU Y d 4% 2
The following table 3-9 shows the packet format returned when the controllers

sends the SDO for reading data:

% 14 U{ Pagel4 EINTEZ =R R AT
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% 3-9 i SDO 0%

Table 3-9 Read SDO message format

COB-ID Data
Byte0 | Bytel | Byte2 | Byte3 Byte4 | Byte5 | Byte6 Byte7
Client 0x600+ 40h Index Sub- index - - - -
— Node ID
Server | Normal 0x580+ 43h Index Sub- index Data
— Node ID | 47h Data -
4Bh Data - -
4Fh Data - - -
Exception 80h Abort codes
2 DUA R ID=1 4
For example: Take servo ID=1
Operate COB-ID Message
B HTIZ 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
RS F R 601 40 41 60 00 00 00 00 00
Read the status word feedback 581 4B 41 600022 01 00 00
BT OA- 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 FREHIEXR (PDO)

Process Data Object (PDO)
i3 PDO W] DA B B4 (1 52 (real-time) (£ 4y . PDO W 23 R F A R I 1
TxPDO FEYI ] RxPDO. LL5E S M eRob JLHi 40 () fIRERE, Bilnk
1% TxPDO 72 eRob KTTBLH KILE EAHLIIE R . (54 PDO L2 B il M2 4K
24, 3k 3-10 Frzr, CANopen fRA[T) eRob K TiBZH S KF 4 4~ RxPDO
4 /4~ TxPDO, A~ PDO AWK E i Kl 8 M55 .
« 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

BN 2 BRI R A

ZeroErr Control Co., Ltd
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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.

2% 3-10 PDO i 11\ 5 B 5 5 %

Table 3-10 The PDO communication index and mapping index

Communication | Communication | Mapping
PDOs object object index object index COB-ID
RxPDO1 0x1400 0x1600 0x200+Node ID
RxPDO2 0x1401 0x1601 0x300+Node ID
RxPDOs -
RxPDO3 0x1402 0x1602 0x400+Node ID
RxPDO4 0x1403 0x1603 0x500+Node_ID
TxPDO1 0x1800 0x1A00 0x180+Node ID
TxPDO2 0x1801 0x1AO01 0x280+Node ID
TxPDOs —
TxPDO3 0x1802 0x1A02 0x380+Node ID
TxPDO4 0x1803 0x1A03 0x480+Node ID
PDO [ Z i Ay
The format of PDO mapping parameter is:
Bit Function
Bit0-Bit7 Object data length
Bit8-Bitl5 Object sub-index

Bit17-Bit31

Object index

5 16 U1 Pagel6
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3.7.1. f&RiER

Transmission types
TxPDO 1 RxPDO £ 4 fi4& %2 1 PDO 1815 S50 LRI e 1. 1E

0x1800-0x1803(TxPDO) ] T2 5] 0x02 1 0x1400-1403(RxPDO)f) T2 5] 0x02 H15E

SCH B AR AR,

PDO HHALHR U -

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:
transmission | transmission TxPDO RxPDO
types mode
0 Synchronous | WM R B, B | R B B E] 1 AT
non-periodic | UL F| 1 AFERBIT, MIKIE | BWINL % RxPDO
% TxPDO. K SR BN o
If the mapping data changes | The RxPDO data is
and 1 synchronization frame | updated to  the
is received, the TxPDO is | application whenever
sent. one synchronization
N=1...240 | Synchronous | 2 |48 M % N 19 [7] 5 frame is received.
cycle I, JR3%i% TxPDO.,
Receiving the corresponding
number of  synchronous
frames N, the TxPDO is sent.
254-255 Asynchronous | =4 B S5 4l 5 A DA B | R R U B B Bl B
mode PETHI SR 2R, AR Z | SRR .

TxPDO.

The TxPDO is sent when the
mapping data changes or the
event timer arrives.

Update the received
data directly to the
application.

BN 2 BRI R A

ZeroErr Control Co., Ltd
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3.7.2. RxPDO BRE} 7R

RxPDO mapping example

£ RxPDO1 AU 3 3R, 43510 0x6040. 0x6071. 0x607A, BT 4E] 3-5
I -

Set the first group of RxPDOs to mapping 3 objects: 0x6040, 0x6071 and 0x607A,

as shown in figure 3-5:

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 I Byte3 | Byted | ByteS |By‘eﬁl Byte? | Byte8 0x1600:03  |607A0020 [Mapppings #3
200+Node TD | [Data for 0x6040:0x00| Data for 0x6071:0x00 Data for 0x607A:0x00 ||| [oxte00:04  |00000000 [Mapppings #4
1 .
[
|0x6040:00 | 0000 |<‘om.-olwm-d |
|0x6071:00 | 0000 |Targe1 torque |

|

|0x607A:00 |00000000 |Targel Position |

|0x6502:00 |OO |Supponed drive modes |

P4 3-5 RxPDO B4t ic &
Figure3-5 The RxPDO mapping configuration

#®

18

p=i|
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3.7.3. TxPDO BRET/R~15

TxPDO mapping example
£ TxPDO1 WIS 2 4~ PDO, 7354 0x6041 5 0x6064, W &l 3-6 Pios:
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
CAN ID Data 0x1A00:02 60640020 |Mapppings #2
Bytel | Byte2 | Byte3 | Byte4 | Byte5 |Byl66 0x1A00:03 60000000 [Mapppings #3
180+Node ID | [ Data for 0x6041:0x00 | Data for 0x6064:0x00 | 0x1A00:04 | 00000000 [Mapppings #4
T F
[
|0x6041:00 | 0000 |Slalusword |

|0\'6064:00 [00000000 |Posili0n actual value |

|0x<>502:uo |oo ISuppor!ed drive modes |

Kl 3-6 TxPDO Wit &
Figure 3-6 The TxPDO mapping configuration

3.8 1LBRAREP
Heartbeat

DR (Heartbeat) [IHLHI T2 2245 Heartbeat A2 7= 3 JE HAYE Hh A ik B 145
Heartbeat 7 % # . Heartbeat 4773 1]y EAZHLEL eRob JCHTHELL AHXTF), - A7AL
5l eRob KITBLH IR A VE N Heartbeat ¥ 2 .

AT K eRob JKETTARLLE N Heartbeat 15 9% 8, B _EAZHLR % Heartbeat,
F 7 7% eRob S 514114 %E Consumer heartbeat time(0x1016). 24 eRob TR 4]
FEFWCS 8] 9 AR YR OB ST, il AT AL E SO Bk S A R 82 1 i 2
Consumer heartbeat time(0x1016) & XA eRob J& 1 #2417l 11U £ Heartbeat A
I . 7EWCE F, Consumer heartbeat time(0x1016) 4% Zii kT Producer heartbeat
time(0x1017). Producer heartbeat time(0x1017)H _EAZHLEC & - HHT7E A% Heartbeat

FINHEZ BRI AR AT % 19 5{ Pagel9
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O b A iR e A AT I EEAMER R, B 2R B — AN 22T a6
I, J6¥#5E Consumer heartbeat time(0x1016), 2 J5 R T ik EAZHLAI%E Heartbeat i
X, B3 Heartbeat ML

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 > - > 5| Heartbeat
producer | A 7 o ik = g A Consumer
1 1
Producer Consumer
heartbeat time heartbeat time
0x1017 (0x1016)
1 1
Heartbeat | W » . ¥ | Heartbeat
producer g L & - A Consumer
1
1
Consumer
heartbeat time
(0x1016)
1
1
No signal y >

3-7 Heartbeat 17!
Figure 3-7 Heartbeat model

% 20 T Page20 TN R Z =R AR A A
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

p ™
=7er/o%

inside 1?5;% i*ﬁr‘é ZeroErr WWW.ZETOEIT.Ch
S ARG F -

The S code is described as follows:

S State

0 Boot-up

4 Stopped

5 Operational

127 Pre-Operational

HFEEY eRob XTI 4H/E A Heartbeat 4 77 {8, Heartbeat ] 1 eRob J&7i
Wi k1% . P 5 B € Producer heartbeat time (0x1017) . Consumer heartbeat
time(0x1016) W35 %€ T-_EA7HL, H %K) [A] 75 KT Producer heartbeat time (0x1017).
= BRSO TR N AR B 0BG S, AR EAIHLE UGBS E

eRob I H4H A [R] B $3 8 P A A 21, Heartbeat 4735 Fl1 Heartbeat JH %% &, 75
A 5 5E 0x1016 5 0x1017 . H_EAZHLBZR RN B2 0x1016 55 0x1017 /724 Heartbeat
A 773 F Heartbeat 75 9% 34

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 controller.
Consumer heartbeat time(0x1016) must be greater than the consumer heartbeat time
which is set by the controller. 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 73 AR

Node guarding

Node/Life Guarding ({415 Heartbeat T [F. Wi 2573 T HAE Heartbeat [V
FRL5 T BB AC H T e, R IE S AT . Node/Life Guarding (AL 32 22
AESLAE TG, KR HI R R Tulis FIVE Rk B 2e st HO G 75 72 BOE Y

FINTEZ=ERHE AR AR 28 21 T Page2l
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Guard Time (0x100C) W [FIE AL Fuh, HNRK e Mui L A1 E Life
Time, H 335757 Guard Time I [A] N &% EH AL . Life Time [ ¥ € /21814 Guard
Time(0x100C)3f_|—AM&% % 4H Life Time Factor (0x100D)%k45

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 ZEF4 U1 3-8 Fio:

The Node/Life guarding architecture is as figure 3-8:

COB-ID=0x700+Node-ID

- 5 5 -
x > > COB-ID > > X
' Master Slave !
Node Guard < < [ COB-ID | [Bit| 7 6-0 l: < !
] f
time 0X100C
1 1
X >—>{ COB-ID > > Node
H Master : | Slave T'_ife
! < s ~ : < @ ime
: «—{coB ID||B|t|‘ <
Node Guard time '
0X100C :
: Nod :
' ode 1
—Y Guarding <— No signal [——> Life Guarding —v
event event

s [T [ ] -] ]|
Bits Function Description
Bit0-Bit6 State of the NMT slave | 4=Stopped

5=Operational
127=Pro-Operational
Bit 7 Reserved -

3-8 TR R L
Figure 3-8 Node guarding architecture
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P PUE EtherCAT BE{EMY

Chapter 4 EtherCAT Communication Protocol

4.1 EtherCAT R %Gt4BRL

EtherCAT Communication System

EtherCAT 52— sEif LUKPIEAR, H— A FuligME b B A k.
uli A 3 P bR U LUK 3 4, B RIFIIGRATE, AR A W22 D THE
HUALEA DUR ] B N Qs & #R] BAE DY BtherCAT 335 . X T PC S it 54
BT, F a2 88 2 R H] Beckhoff JT A ) TwinCAT3 #ff: . EtherCAT Mt {i H]
BT ki) & (ESC) , e FAR BGE i ET1100 #1 ET1200, 503 2 FH FPGA
L% EtherCAT 1815 TIREM) IP-Core. EtherCAT #EE 2 A8 FH bR LUK N2 Z %
e, WAL B 4 100BASE-TX MG 5 28 UTP Zk%%.

EtherCAT & —FT U IIE B2 B £k, EtherCAT 3 5 224 1 ESI(EtherCAT
Slave Information) SRR A& 2% e B Th e NTAH S XS R g M. J8H, ESI
SRS XML S BB EST SO 5N B 32l b il e 0 opr, o 3l 42
il 45 BE AR S EST SCAFH O C B R IR A AT fil RS i o —A> ESI U AT BLEL S
EWINIT=0E 1 €78

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
WY FZ ZERHAT R A 7 % 23 U1 Page23
ZeroErr Control Co., Ltd
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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
l Header

-"nr \m“\\\\\\

Slave1 Slave1 Slave i Slave i Slave n Slave n
Output Data | Input Data + | Output Data | Input Data Output Data | Input Data

IT L1 T LT

Downlink Servo Drive1 Serve Drive i Serve Drive n

§ i l messages
3 Cu
‘f Uplink > @ @
s i messages s %
N : . = Return

N E = =] =]

1 Slave1 Slave i Slave n

T AL

E
|§|
1

Master
Controller

Motor

K] 4-1 EtherCAT L{F 5
Figure 4-1 EtherCAT operational principle

EtherCAT 1247 JRE N UNE 4-1 Frzm: £ NEIAIN, T3 508 LUK
Pamiize B ki, Bl ik st e, RS b AR s 3k DA KR ot P B BRI )
b, IHEE BB S AR W B WU IE B e — S sk e ik [, JF
AL S A otk Bl 2 vk SR AR a7 A BENE A — > T PN SR AR I
g 1A SRR, BdE A RO R KA 90%L 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%.

% 24 U{ Page24 FINHEZCERHERAF
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42 BAREE
Basic Configuration

42.1. BIEEE

Communication connection

AR SCHAC B2 (eRob Hlas NSCTIRLAL M FAft) 28 5.3 795 EtherCAT
BAEH VRIS 6.3 517 EtherCAT @5 HE K.

For hardware-related configurations, defined according to <eRob Rotary Actuator

User Manual > section 5.3 EtherCAT communication interface. And section 6.3

EtherCAT communication wiring diagram.

422. ESIXHSA
The ESI file is imported
eRob ] XML(ESI)F & ST {4 FK A
The XML(ESI) configuration file of eRob is named:
ZeroErr Driver3.2.0.xml;
Beckhoff TwinCAT3 ] XML(ESI) A7 MR A2 20 T

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

4.3 EtherCAT K71 (ESM)

EtherCAT State Machine (ESM)
7f EtherCAT i, fAAREA LR JLFORE:

In EtherCAT communication,the servo drive’s state machine can be in the
following states:

FINHEZZBERHERAF 5 25 T Page25
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£ 4-1 ESM KA

Table 4-1 ESM status

Status Meaning

Init WIRHIRTS, TBIEA L
Initialized state, abbreviation as I.

Pre-Operational FEAEIRES, A5 N P.

Pre-Operational status, abbreviation as P.

Safe-Operational ZREIEIRE, FENS.

Safe-Operational status, abbreviation as S.

Operational BATIRA, W5H 0.

Operational status, abbreviation as O.

Bootstrap I IRE, 5 A B

Bootstrap status, abbreviation as B.

= 3k P ] 85 2 AR S PebR 285 SRR M ] e 2474 1

o P2 il % T 1% A 4-2 198

JE AR PP R B E IR B A L B . FEF% M8 58 BOBAS AT aa s, Akl il Ak
T Operational IRA, FF5ERH P B fr 2 R HEAT IE S5 o

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 l
A ¥ A A
PI P 1B Bl
V Y
‘ Pre-Operational | Bootstrap
X r Y
PsS | SP S|
Ol A 4
oP Safe-Operational |
A
SO os
A 4
Operational

Kl 4-2 EtherCAT R AHL
Figure 4-2 EtherCAT state machine
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#* 4-2 ESM IRZS
Table 4-2 The ESM state

Pre-Operational

State Operate

WIIE RS “Init” PRAS T ST N JE 3 R0 M 2 R R BEATEAE SR R . TEN

Init state JEH, TR S 2 (8] TGV B IEAE .
T “Init” R RATIA N BEECE .
S FFIB R AR ST, AR SM BB G AE “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 IR N S RFRSHE SIS, ATYE “Pre-Operational” IRZS AT HEFIA(S -

bR it #8 T LAASE P B R R A AR AR e VAT B e 24, A IR

Safe-Operational

state TR AT EE LS .
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.

GAEEAERE 1t “Safe-Operational” tRZS T, MUEGEHISLER 14 ANEdE, (HAfLH

FRETC I A B B . b AR B N R AR

Operational state

state 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.

BATIRGS fE “Operational” R, MuifEAmscbri NS, T ulifLd sk brim

In “Operational” state slave applications transfer the actual input data and

the master application transfers the actual output data.

GRS

Bootstrap state

1E “Bootstrap” R, M n] AR N 23] FoE (it EtherCAT V5
I S PSR A

In the “Bootstrap” state, slave applications can receive new firmware

downloaded to the FoE (File access Over EtherCAT) protocol.

FINHEZ BRI AR AT % 27 U{ Page27
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F 4-3 KRS EH

Table4-3 Local management service

Transition symbol | Direction=>

Local management service

1P

INIT TO PREOP

THUG BB A 5

Start mailbox communication

PI

PREOP TO INIT

(EIIiEp i

Stop mailbox communication

PS

PREOP TO SAFEOP

THIGH N S
Start input update

SP

SAFEOP TO PREOP

(EN NG )
Stop input update

SO

SAFEOP TO OP

THa6 % SR
Start output update

OS

OP TO SAFEOP

2 1k A o BE R
Stop output update

OP

OP TO PREOP

2 B NTER, A L SR
Stop input update, stop output update

SI

SAFEOP TO INIT

AN TR, 5 IR MRAR IR

Stop input update, stop mailbox communication

Ol

OP TO INIT

(ERIRE NG| P kI S Pl o (e

Stop input update,stop output update,stop mailbox
communication

IB

INIT TO BOOT

JE B EE (FoE) , Jazh5] S
Start firmware update(FoE) , start bootstrap mode

BI

BOOT TO INIT

JENEF R (FoE) , HFR&

Start firmware update(FoE) , restart device

#
[\
[oe]

p=i|
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4.4 BIEXR
Communication Objects
44.1. HIERSFEE
Service data communication
MRS HPE N % (SDO) $RAEXT EtherCAT W44 R 7 S BV M. i Tix 4
XF AL S A ORI SR B B, B PA SDO H T 2 A8l de (A Hils
TR AT R M RYEIE 7% 7 o B IR 55 45 0OAH BLAR . % 7 i i ik 22 4 o 4%
CFRF I KRG TRID IR ES KL . BRSNS R T
H15E s
WE, SDO Bt — RIME B L. fEMBZa, A MW E, %
PRI 45 S E A AL B . X T SDO, 38 1] LLEEMIUR AL I Btk i 22 DA 715 1)
HAEAE . HEHLHIFR A SDO PRis A&«
iR 24y SDO S AT R AL ML 4. Ui Ry ST & /& SDO K
MR452% . & B gs 4e#n] LLE S 1k SDO HIfE .
i#id SDO, FEMA™ EtherCAT W £ Z [AJEE AL sib i IEASIEIE . —)> CANopen
WSR2 A SDO. (HHUE — 3230 H7H) SDO k554 (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.
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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).

442, SIE¥IEEE

Process data communication
eRob %41 EtherCAT AJ Wi} () TxPDO. RxPDO i K7 N 76 75,
0x1600 2| 0x1606 Z A KX RAILHE e, — Ik A e —
0x1A00 £ 0x1A04 Z [ XS R HE 7, — IR A ReedE—
H AV 0x1600 Wit RxPDO 37 #7/F & mapping it &, AFHEAIRF TxPDO:
0x6041. 0x6064. 0x606C. 0x6061 %%,

H A 0x1A00 i} TXPDO 77T & mapping At &, SHEEAIR T RxPDO:
0x6040. 0x607A. 0x6065. 0x6060 %5,

ESC & H 4, W15 0x1600 (RxPD00) ST T 0x6060 B 0x1A00 (TxPD00)
WLBF T 0x6061, TSRS —A 8bit KB HIX R (Mt G Fib T s —4
F&EGD , 1 PDO MK NEECET (16bit) Xi5%, 75N PDO At B A4 ToiEA 2L,
ESC 2>t SM B E T2

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.

% 30 T Page30 TN R Z =R AR A A
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

Ve ™
ZeroEn

inside } g%i*ﬁ? ZeroErr WWW.ZETOEIT.cn
Due to the characteristics of the ESC chip, If the 0x1600 (RxPDOO0) map contains
0x6060 or 0x1A00 (TxPDOO) 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.

4.4.3. RxPDO BR&F (Outputs)

Receive PDO mapping (Outputs)
KHGE LT —MRRINZR, HoA a4 320k 21 sk % 4E . s RxPDO #B AT
251 0x1600 #| 0x17FF [ R g i o

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.

% 4-4 RxPDO i &
Table4-4 Receive PDO mapping configuration

Sub-Index | Description Data type | Access PDO Value
mapping
0 Number of object in | UINT RW, NO 0-254
this PDO mandatory Writable if variable
mapping is
supported
1 First output object to | UINT RO,depends | NO Bit0-7:length ~ of
be mapped upon setting the mapped objects
in bits

Bit8-15:sub index
of the mapped

object
N Last output object to | UINT RO,depends | NO
be mapped upon setting
TN EZ SRR A % 31 Ui Page3l
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R 4-5 ik 7 eRob KA1 RXPDO IR 5 -
The following table 4-5 describes the objects for the eRob RxPDO:

3 4-5 RxPDO BLHT X 5
Table 4-5 The RxPDO mapping objects

PDO Sub- | Default Bit Description Function Exclude
index index | value length group
01h | 0x607A 32 Target position Position | 0x1601-0x1606
0x1600 02h | 0x60FE 32 Digital outputs
03h | 0x6040 16 Control word
0x1601 01h | Ox60FF 32 Target velocity Velocity | 0x1600,
02h | 0x6040 16 Control word 0x1602-0x1606
0x1602 01h | 0x6071 16 Target torque Torque 0x1600-0x1601,
02h | 0x6040 16 Control word 0x1603-0x1606
0lh | 0x607A 32 Target position Position | 0x1600-0x1602,
0x1603 02h | 0x60FE 32 Digital outputs 0x1604-0x1606
03h | 0x60B1 32 Velocity offset
04h | 0x6040 16 Control word
01h | 0x607A 32 Target position Position, | 0x1600-0x1603,
0x1604 02h | Ox60FF 32 Target welocity Velocity | 0x1605-0x1606
03h | 0x6072 16 Max torque
04h | 0x6040 16 Control word
01h | 0x607A 32 Target position Position, | 0x1600-0x1604,
02h | Ox60FF 32 Target velocity Velocity, | 0x1606
03h | 0x6071 16 Target torque Torque
0x1605
04h | 0x6072 16 Max torque
05h | 0x6040 16 Control word
06h | 0x6060 8 Modes of operation
01h | 0x607A 32 Target position Position, | 0x1600-0x1605
02h | 0x60FE 32 Digital outputs Velocity
03h | 0x60FF 32 Target velocity
0x1606 -
04h | 0x60B1 32 Velocity offset
05h | 0x60B2 16 Torque offset
06h | 0x6040 16 Control word
01h | 0x6040 16 Control word
0x1607 02h | 0x607A 32 Target position
03h | 0x6060 8 Modes of operation
01h | 0x6040 16 Control word
0x1608 02h | 0x6071 16 Target torque
03h | 0x607A 32 Target position

b
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04h | 0x6080 32 Max motor speed

05h | 0x60FF 32 Target velocity

06h | 0x6060 8 Modes of operation

01h | 0x6040 16 Control word

02h | 0x6072 16 Max torque
0x1609 03h | 0x607A 32 Target position

04h | Ox60FF 32 Target velocity

05h | 0x6060 8 Modes of operation
0x160A 01h | 0x6040 16 Control word
0x160B 01h | 0x6060 8 Modes of operation
0x160C 01h | 0x6071 16 Target torque
0x160D 01h | 0x6072 16 Max torque
0x160E 01h | 0x6073 16 Max current
0x160F 01h | 0x607A 32 Target position
0x1611 01h | 0x6081 32 Profile velocity
0x1612 0lh | 0x6082 32 End velocity
0x1613 01h | 0x6083 32 Profile acceleration
0x1614 01h | 0x6084 32 Profile deceleration
0x1615 01h | 0x6087 16 Torque slope
0x1616 01h | 0x60B0O 32 Position offset
0x1617 01h | Ox60B1 32 Velocity offset
0x1618 01h | 0x60B2 16 Torque offset
0x161C 01h | Ox60FF 32 Target velocity
0x161D 01h | Ox60FE 32 Digital outputs

Quick stop
0x161F 01h | 0x6085 32 .
deceleration

BN 2 BRI R A
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4.44. TxPDO MET (Inputs)

Transmit PDO mapping(Inputs)
KHE ST S Nl B E BRI R AR . B TxPDO #R AL T2 5
0x1A00 £ 0xIBFF [{JX 7.

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 WS 1iC &
Table4-6 Transmit PDO mapping configuration
Sub Description Data type Access PDO Value
-Index mapping
0 Number of object in | UINT RW, NO 0-254
this PDO mandatory writable if variable
mapping is supported
1 First output object to | UINT R,depends NO Bit0-7:length of the
be mapped upon setting mapped objects in
bits
Bit8-15:sub index of
the mapped object
N Last output object to | UINT R,depends NO
be mapped upon setting
% 34 U1 Page34 W ZZ Z AR AT

ZeroErr Control Co., Ltd


http://www.zeroerr.cn

er
. . . =A== — h
_inside | FEE AT ZeroErr WWW.Zeroerr.cn

# 4-7 {#iiR T eRob i 2H TxPDO HIXT 4 :

The following table 4-7 describes the objects for the eRob TxPDO:
# 4-7 TXPDO % %
Table 4-7 The TxPDO objects

PDO Default Bit Function
Sub-Index Description Exclude
Index value length group
0x1A00 0lh 0x6064 32 Position actual value Position 0x1A01-0x1A04
02h 0x60FD 32 Digital inputs
03h 0x6041 16 Status word
0x1A01 01h 0x6064 32 Position actual value Position 0x1A00,
02h 0x606B 32 Velocity demand value 0x1A02-0x1A04
03h 0x6074 16 Torque demand value
04h 0x6041 16 Status word
0x1A02 0lh 0x6064 32 Position actual value Position, 0x1A00-0x1A01,
02h 0x6077 16 Torque actual value Torque 0x01A03-0x1A04
03h 0x6041 16 Status word
Modes of operation
04h 0x6061 8 )
display
0x1A03 0lh 0x6064 32 Position actual value Position, 0x1A00-0x1A02,
02h 0x60FD 32 Digital inputs Velocity 0x1A04
03h 0x606C 32 Velocity actual value
04h 0x6041 16 Status word
0x1A04 0lh 0x6064 32 Position actual value Position, 0x1A00-0x1A03
0x60F4 Position following Torque
02h 32
error
03h 0x6077 16 Torque actual value
04h 0x6041 16 Status word
Modes of operation
05h 0x6061 8 )
display
0x1A05 01h 0x603F 16 Error code
02h 0x6041 16 Status word
03h 0x6064 32 Position actual value
0x60F4 Position following
04h 32
error
Modes of operation
05h 0x6061 8
display
0x1A06 0lh 0x603F 16 Error code
02h 0x6041 16 Status word
03h 0x6064 32 Position actual value
FINTEZ=ERHE AR AR % 35 T Page35
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04h 0x606C 32 Velocity actual value
05h 0x6077 16 Torque actual value
Modes of operation
06h 0x6061 8
display
Auxiliary position
0x1A07 01h 0x20A0 32
actual value
0x1A0A 01h 0x6041 16 Status word
Modes of operation
0x1A0B 01h 0x6061 8 )
display
Position demand
0x1A0C 01h 0x6062 32
value[plus]
0x1A0D 01h 0x6063 32 Actual position [plus]
0x1AOE 01h 0x6064 32 Position actual value
Velocity sensor actual
0x1AOF 01h 0x6069 32
value [plus/s]
0x1A10 0x606B Velocity demand
01h 32
[plus/s]
Ox1A11 01h 0x606C 32 Velocity actual value
0x1A12 01h 0x6074 16 Torque demand value
0x1A13 01h 0x6077 16 Torque actual value
0x1A18 01h 0x6079 32 DC link circuit voltage
0x1A19 0x60F4 Following error actual
01h 32
value
0x1A1C Position demand value
01h 0x60FC 32
[plus]
0x1A1D 01h 0x60FD 32 Digital inputs
Ox1AI1F 01h 0x6078 16 Current actual value

4.5DC &3 -[E 2T Sync0
Distributed Clocks (DC Mode) -Synchronous with SYNCO

N3t £8P R 5 35 T 20 A U B B T I SYNCO FHAF[F2, DA R BT 7
B O TS5 . 330 BRI TR 52 125 W 26480 38—
uli, ZMEEEH SYNCO 5 S/EASHE N . R)5, Az ek (R 232 HAh i & A
325 1) 45 1 A3 T A

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.
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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
T . clock
N e |:{> El:{) o 'Z
5 ). }
| ~ - -
g | |E
] i eRob eRob eRob
.
P 4-3 I [ 4E
Figure 4-3 Clock synchronization architecture
Cycle time
SM2 SYNCO 0Xy1 le tme SM2 SYNCO
I < ; ; I >
Min distance
SM/SYNCO i
Output ’:‘ : Output delay
Calc and Copy time | ! 0x1C32:9

0x1C32:6

'
1 Input 1 ' Output
'Calc and Copy time: : execution

0x1C33:6

] L)

' '

' '

I I 1\
T |}
Input T\ / Input
latched ' ' ready

Internal
ticker

Input delay
0x1C33:9

K 4-4 DC 2 5 14
Figure 4-4 DC mode timing diagram

Kl 4-4 P4l 7 DC RPN FP, 3 Min distance SM/SYNCO /& SM2
FIE AN DC b 18] 1) f5 RN 1], oA B i 2 LI 8] 25 5 80 H ZE 1 5 Output Cale and
Copy time %) AL 4435k 3 M ESC 3R BUCEE AT 75 2211 7] ; Output delay
5E SRR AR R AT 5 BT 35 1] . Input delay F2 MEE3EUL SYNCO {55 Flsk
brégi N SYNCO 155 2 8] ffJistA]; Inputs Calc and Copy time 2544 A\ B & 41 5
ESC fr i HIIF 1] o BT Al SR ATC B A K 500 us (fersi 2 KHz) )% A SERT,
Master cycle time 1%+ 1% {8 1550 (10 1x500us, 2x500us, 3x500us...nx500us ).
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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. ELRNIERE
Synchronization mode selection
FELLF & AT BLig$% DC-Synchron:
1. TwinCAT3 % fl3%+¢ Drivel (ZeroErr Driver) o
2. WP A fEA &S DC-Synchron ([P HE) 1E NIE1THE
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.
ehob Motenconrolproect = [

General EthercAT DC Process Data Plc Startup CoE - Online Online NGC: O

@ o-a &=

Search Solution Explorer (Ctrl+;) P

&aJ Solution 'eRob_Motioncontrol_Project’ (1 project) Operation Mode: IDC—Synchmn v]
4 1 eRob_MationControl Project
b @ SYSTEM Advanced Settings...
b MOTION
PLC
& SAFETY
@ C++
& anaLyTics
4 @Eio
4 " Devices
4 = Device 3 (EtherCAT)
2 Image
2% Image-Info
2 SyncUnits

Inputs
& Outputs
& InfoData

4 Drive 1 (ZeroErr Driver)

13 Transmit PDO mappina 0

b
b
3
b

K 4-5 DC mode % A1

Figure 4-5 The DC mode selection interface
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4.5.2. &/NBIEEHARTIE]
Minimum communication cycle time
3T TwinCAT3 X, eRob SCRFIN /MBS A IR 18] 25 500us, EtherCAT ]
B RRERE D 6 MM A

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.

S JE SIS F) B BE B D IR R -

I\ TwinCAT3 /U F T H & 3% F% “Real-Time” .

2 fEAT T B S % Base Time S 500us, 411 4-6 .

3. TwinCAT3 A I H & Nk $ “NC-Task 1 SAF”

4. FEA M Task FLiEFRE Cycle ticks A4 1, B & Cycle time A 0.5ms, 1]
4-7 Fos

Follow these steps to configure the communication cycle time:

1. Select "Real-Time" in the project window on the left of TwinCATS3.

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.

FINTEZ=ERHE AR AR % 39 T Page39
ZeroErr Control Co., Ltd


http://www.zeroerr.cn

FEELIE ZeroErr

WWW.ZCTOCIT.C1l

co@ti-|o-a| s
T SR R Crl )

nline Priorities C++ Debugger

Router Memory
) #8755 TwinCAT Project2-j6"(1 AR E)
4 4l TwinCAT Project2-j6

4 SYSTEM
A License
.

|1 1/0 Idle Task

Configured Size [MB]:

<

Allocated / Available: 32/31

Available Cores

Shared / Isolated: 1 El 0 El

5= Routes
| Type System

Global Task Config

Maximal Stack Size [KB] 64KB

Read from Target Set on Target

TcCOM Objects

MOTION RIRCo

Core Base Time

Core Limit

NC-Task 1 SAF [V Default

[21 NC-Task 1 SVB

500 #

SAFETY

ﬂ C++

80 %

& ANALYTICS

4« @vo

Object
4 "2 Devices

RT-Core

Cycle Time (ms)

‘ Base Time (ms)

NC-Task 1 SAF Default (0)

4 = Device 2 (EtherCAT)

0.500 ms

1500 s

j: Image & 1/0 Idle Task
35 Image-Info

2 SyncUnits

Inputs

I Outputs

& InfoData

f Drive 1 (ZeroErr Driver)
‘! Drive 2 (ZeroErr Driver)
‘3 Drive 3 (ZeroErr Driver)
e Drive 4 (Zerokrr Driver)
f Drive 5 (Zerokrr Driver)
'5 Drive 6 (ZeroErr Driver)

appings

Default (0)

VIO IUTYTYYY Y

e

4 b

M

~|500ps

1ms

4-6 Real-Time ¥ & F[H

Figure 4-6 Real-Time setting interface

co@t-| ol s
ERARAREER(C)

R B5E TwinCAT Project2-j6°(1 NRE)
4 1] TwinCAT Project2-j6

Settings Online Add Symbols

Name: NC-Task 1 SAF

7 Auto start

"
B -ESJCE:::W ("] Auto Priority Management
4 @ Real-Time Priority: ;I
[Z 1/0 Idle Task
B Tasks Cycle ticks:
£f= Routes =
213 Type System Start tick (modulo): =
P I Onier [[]Separate input update -

Pre ticks:

(") warning by exceeding

Message box

Watchdog Cycles:

SAFETY
E Ct+

& ANALYTICS
110

4 2 Devices

Comment:

Port: 501 =
ObjectId: ~ 0x05000010

Options
(7] Disable

("] Create symbols

|| Include external symbols

@ 1/0 at task begin

4 == Device 2 (EtherCAT)

*® Imaae

& 4-7 Cycle time ¥ B 1
Figure 4-7 Cycle time setting interface
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Chapter 5 Motion Control

5.1 #R1ERTFr
Operation Sequence

5.1.1. AEIRFTHRRMRERE R IER 7

Operation sequence from power on to servo on

Motor Velocity

!

Power Supply 1
(DC+/DC-) ; Power OFF Power ON

! ! 8s
1 1
1 1
1 1

Servo Ready 1 1
] 1
i T
1 1 1
1 1 1
! ! ! 6715

Enable Operation 1 1 1
(DxGOFL,O) : ! Servo OFF  j&—3 Servo ON

] ] 1
1 1 1
1 1 1
] 1 -

Brake control ! | st breie
1 1 engaged
1 1
1 1
] ]
1 1
1 1
] ]
1 1
i T
1 1

>500ms

1 WEMERERE S, &R/ 500ms PLEFRIZIETES .
Notel:Make sure to wait at least 500ms after servo on before sending the motion

command.

VE 2: M\ X4012911X WRASTT R, K b A 28 ] R 7 4 e 4% 2 B I 18]y 8 FD iR 840 5
*’/I\O

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. MEBRIERERIRAR T EREIRIERTF

Operation sequence from servo on to servo off

Power Supply
(DC+/DC-) Power ON Power OFF
Enable Operation . 0:Servo OFF
(0x6040 [bit3]) 1:56VoON

Motor Velocity

1
1
1
5 1 3
Holding brake released 300ms Holding brake engaged
1
Brake Control : < >
1 1
' 1
' 1
Operation Enabled Motor excitation >300ms Motor excitation released

(0x8041 [bit2])
(Motor excitation signal)

vE: IEH B NERERIFE R KT 300ms.

Note: Normally, enabling and disabling intervals should be greater than 300ms.
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5.2 2R B
Control Loops

52.1. EABRMLERH
Full-closed Loop Position Control

NP 5-1 fizr, eRob S8 REZH SR A BB 400 00 AR X G L) gt F) 42 P P22 1) SRS
ToEERURG L, SIS AMEJRIE AL B 1R ZE A B o

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.

5-1 G PHIAAL E P HIAE &

Figure 5-1 Full-closed Loop Position Control

>~ I:F[ :
Coefficient = 1 " g A PR
PN LAAFE LY ™ R L B Rl s () 0 e
Coefficient = 1 the Resolution ratio of Load encoder

reduction gear the Resolution ratio of Motor encoder
38 i LB R 2 1R 73 BE . 524288

the Resolution ratio of Load encoder: 524288

R AL S B0 B 4t A 4 ) 20 % 131072

the Resolution ratio of Motor encoder: 131072
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53 BITHEN
Operation Mode
53.1. BITRRA
Operation Mode
TS (0x6060) K15 B T s,

The modes of operation (0x6060) is used to set the desired operating mode.

% 5-1 iz 7 (0x6060)
Table 5-1 Modes of operation (0x6060)

Modes of operation (0x6060)

0x03 | H&ERid LA 5

Profile Velocity mode

0x04 | AEERHIAEAE

Profile Torque mode

0x06 | [IFARA CEASFR)

Homing mode (Not support)

0x07 | RLEAMAMEIL CEASH)
Interpolated Position mode (Not support)
0x08 | Ji 1] 25 o B A5

Cyclic Synchronous Position mode
0x09 | i {3 [A]20 i A 5K

Cyclic Synchronous Velocity mode
0x0A | Jil 3R]0 HH AR AL

Cyclic Synchronous Torque mode

Value | Modes of operation Data type R/'W
0x01 | #ERA B A Integer 8
Profile Position mode Read/write

S S KT B

Changed settings become active immediately
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s R R E R R (0x6061) FEHCY TSR

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

mode.
#* 5-2 BT (0x6061)
Table 5-2 Modes of operation display (0x6061)

Modes of operation display (0x6061)

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

Profile Position mode Only read

0x03 | FERR AT
Profile Velocity mode

0x04 | FEERHAEMA

Profile Torque mode

0x06 | [AIZAEA CEASH)

Homing mode(Not support)

0x07 | AL EMMAMENR AR
Interpolated Position mode(Not support)
0x08 | i A [A] 20 o B AR X

Cyclic Synchronous Position mode
0x09 | JfA] D i A 5K

Cyclic Synchronous Velocity mode
0xO0A | JAIYI R0 AR A

Cyclic Synchronous Torque mode
BB RV

Changed settings become active immediately
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532. BITRATIHR
Operation Mode Switch
BAT AR Y] I
Operation mode switch note
D RTIBATEAYI#,  H TSR e Ff LIRS S ) His 1T

2) MEAMETERYHELS BB (PP. CSP) 2B, F¥sLbrfrE 0x6064 [FI1H
¥ H AL E 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.

5.4PDS FSA
PDS FSA

fal i BX 5l 5 18 | CANopen JR#&#1 (Finite State Automation,FSA) K& L HR
AR L )] AR i D BE o 323 A FH 42 6] 5 (0x6040) R 72 1] A3t FSA HPARZS D) 46t
MEEAE RS 7 (0x6041) [t At 24 IR R M N vt o 18] 5-2 APIRASHLHI D)
WA, ARESHLRIE ] S %K 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.

% 46 T Paged6 TN R Z =R AR A A
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Start
0
Power Disabled ¢
Low_level power disanled Not ready to
switch on

|
1

v

< 15 Fault
»{Switch on disabled}«
F N
| A
Vo
+| Ready to switch 10 12 14
on
I A
3 6
Power Disabled * I
8
High_level power disabled 9 Switchon
No torque on motor Fault reaction
| * active
4 5
h 4 I
Torque Enabled ]
Operation enabled}—11— Quick stop ——13
Torque on motor active
IF error occurs
B 5-2 RS L
Figure 5-2 Device state machine
FINHEZZBERHERAF % 47 TU Paged7
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RET (0x6041) F24L T IRBITIREIER .«

The status word (0x6041) provide information on the operating state.

#* 53 REFHEE

Table 5-3 Status word information

Operation
state

Bit7~
Bit 15

Bit 6:

Switch
on
disabled

Bit 5:

Quick
stop

Bit 4:

Voltage
enabled

Bit3:
Fault

Bit2:

Operation
enabled

Bitl:

Switched
on

Bit0:

Ready
to
switch
on

Description

Haate

Not ready
to switch
on

XXXX

XXXX

0

Wahohre

M.

Drive
function is
disabled.

il G
b

Switch on
disabled

XXXX

XXXX

VIR TE R o

W zh s 2 8
A LMEL

Wahohre

M.

Drive
initialization
is complete.
Drive
parameters
maybe
changed.

Drive
function is
disabled.

5 e 1 46
uf

Ready to
switch on

XXXX

XXXX

W zh s 2 8
A LME L

9 =l 4% Th fig

SAEH.

Drive
parameters
maybe
changed,

Drive
function is
disabled.

EREATIT
5 e fik &

Switched
on

XXXX

XXXX

IX 3)) %% Th fig
AR .

OK 2y 4% 55 A
1 I 1A M A
fi.

Drive
function is

&
&
b=

1 Page48
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disabled.
Current offset
calibration
done.
fAMRIZAT | xxxx X 0 1 A E
157,
Operation | XXXX W& o
enabled 0 3 T
Ae, HLMLAE
RE.
No faults
have been
detected .
Drive
function is
enabled and
power is
applied to the
motor.
PRIEEHL | xxxx X 0 1 1E 75 B 4Tt
x =N ok
Quick XXXX BAFHLIIRE o
o Jet P 36 30 0
active Ge LA
RE.
Quick  stop
function is
being
executed.
Drive
function s
enabled and
power is
applied to the
motor.
HUBRAFAL | xxxx X 1 1 0% 20 5% 1 L
Fault XXXX fiid ,fj ik E
reaction TE AT i
active 1EPLS R
A fault has
occurred in
the drive.
Selected fault
reaction is
being
executed.
i oo x roo 53) % th L
Fault XXXX W
X5 45 2 5
A LME, BK
2 T fi B
o

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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A fault has
occurred In
the drive.
Drive
parameters
may have
changed
drive
function is
disabled.

T«

Bit4: Bit4=1 F/RBREH K IES G0 F o R R R B R E &, ASBE M Switched on %4 %] Operation enabled.

Bit 7: WHREFM Bit7 CEE) N 1, NFRRGFEEERM. BEALH IR, PDS FSA FHREAN
A, BE R SEESE RN R (0x3B68) H4hH .

Bit9: WIRBE T Bit9, B&ARITIIZ L LML WK Bit9 BEE, B K@ A F 8 BT
FERXFMELL T, SR AT PLE I B S AR I S NS5

Bit 10:  Fik Hbx:

1) 2RAT Bit 10 BN 1B, RoREYLEHATLE .
2) fEigfT B, Bit 10 BN 1.

Bit 12~15: PEILEE 5.4.1 HEFT3K 5-4,

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.

Bit 10: Target reached:
1)When bit10 (Target reached) of status word is 1,Indicates that the motor reached the preset value.
2)It is set to “1” when an operation mode is changed.

Bit 12~15: See Table 5-4 in Chapter 5.4.1.

% 50 U1 Page50 FINHEZCERHERAF
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5.4.1. KSF 0x6041

Status word 0x6041
* 53 REF
Table5-3 Status word
WET (0x6041)
Status word(0x6041)
Bits Name Description
0 HEZAT Il iR A e L3, 062
Ready to switch on 1-valid, O-invalid
1 fal At g 1% 0-T65
Switched on 1-valid, O-invalid
2 falkiz 4T 1A% 0-T63
Operation enabled 1-valid, O-invalid
3 b L3, 062
Fault 1-valid, O-invalid
4 FEH 7 0] % H 1-H% 0-3%
Voltage enabled 1-valid, O-invalid
5 PRIFE AL I-HR, 003
Quick stop 1-valid, O-invalid
6 e B i Pt B3, 062
Switch on disabled 1-valid, O-invalid
7 et 1A%, 0- %
Warning 1-valid, O-invalid
8 ] HHE X ARE X
Manufacturer-specific No define
9 R AR BRI, 0B
Remote 1-valid(Defaulted), 0-invalid
10 H bR 3% B, 0-T63
Target reach 1-valid, O-invalid
11 A N AL B IR 1-H% 0-53%
Internal limit active 1-valid, O-invalid
12~13 i E I AT K 5 Z A iR AT A 5%
Operation mode specific Related to each servo operation mode
14~15 I FAEX ARE X
Manufacturer-specific No define
BN 2 BRI R A £

ZeroErr Control Co., Ltd
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Table 5-4 Status words for each operation mode

Status word for the operating mode-specific settings.

Operation
Bit8 Bitl10 Bitl2 Bitl3 Bitl4 Bitl5
mode
Target Set-point following error
PP Reserved Reserved | Reserved
reached acknowledge (not support)
Target
PV Reserved Reserved Reserved Reserved | Reserved
reached
Target
PT Reserved Reserved Reserved Reserved | Reserved
reached
HM Not support
1P Not support
Drive follows )
following error
CSP Reserved | Reserved command Reserved | Reserved
(not support)
value(not support)
Drive follows
CSv Reserved | Reserved command Reserved Reserved | Reserved
value(not support)
Drive follows
CST Reserved | Reserved command Reserved Reserved | Reserved
value(not support)
% 52 TU Page52 EINTEZ =R R AT

ZeroErr Control Co., Ltd



http://www.zeroerr.cn

inside | & ZE7F ZeroErr

WWW.ZCrocrr.cn

5.4.2. 1FHIF 0x6040
Control word 0x6040
B Fr] H T2 7IR

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

55 I 7
Table 5-5 Control word

Control word(0x6040)
Bit Name Description
0 el A At g 1-H% 0-T63L
Switch on 1-valid, O-invalid
1 P [ B F I-HR 0-T63
Enable voltage 1-valid, O-invalid
2 PR {5 AL 0-A, 1-3
Quick stop 0-valid, I-invalid
3 fAllkiz 4y 1-H2, 0-T63
Enable operation 1-valid, O-invalid
4~6 R AT R 5 B A AR AT 1 3 2%
Operation mode specific | Related to each servo operation mode
7 (=K DA Bit7: bFHEA R
Fault reset Bit7: Valid rising edge
8 eIk 0: BRI -
1: {5 IR TS (0x605D) 1%
Halt 1IR3
0:default
1:Stop movement with halt option
code (0x605D)
9 R AT R 5 B A MR AT 1 30 2%
Operation mode specific | Related to each servo operation mode
10 TR RAE X
Reserve No define
1~15 | R EE Y R BE

Manufacturer-specific

Manufacturer specific

BN 2 BRI R A

ZeroErr Control Co., Ltd
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% 5-6 Fia AT B ] 7

Table5-6 Control word for each operation mode

Control word for the operating mode-specific settings.
Operation ) ) ) ) . . .
Bit4 Bit5 Bit6 Bit8 Bit9 Bitl11~Bitl5
mode
new change set )
PP ) ) ] absolute/relative Halt reserved reserved
set-point | immediately
PV reserved reserved reserved Halt reserved reserved
PT reserved reserved reserved Halt reserved reserved
HM not support
1P not support
CSP reserved reserved reserved reserved | reserved reserved
CSVv reserved reserved reserved reserved | reserved reserved
CST reserved reserved reserved reserved | reserved reserved

5.5 BFAR S AL E R
Cyclic Synchronous Position Mode

0 57 4 0x6060 FRIE 1 B A 8 B, eRob 11 2H T AE7E i [ 20 4 B i =Xl

When the value of the object dictionary 0x6060 is set to 8, eRob is operated by
cyclic synchronous position mode.

FE JE 1[5 20 A B 42 d R aCh 3 ol 4% ) 4% S I B0 R K O HLAE A A
EtherCAT/CAN 3815 Ji ] 503k H AR L B 45 2 45 eRob KT, 1E eRob KT
WERPRAT A B AR ) AR

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.

K 5-3 Ui T SRBh AP hRE AR N S AR B, B K B 1 ] d Y
HAshiE (0x607A) Fi54, LALLM A Bz il iR A2 (0x60B1) 5
A (0x60B2) o PRAITHEE R T 00 BV B AUBR B, DA SRR A .

H b B BN AL B, SRR BAEAE v om i fa e, RIS ) DLE$e4m
S BRiE A S S br A E, LB WZ (The following error actual value) #%F1E
— IS

% 54 U{ Page54 EINTEZ =R R AT
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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

forward control. Limit functions can be used to restrict the range of values to avoid

unintended positions.

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.

Positive

Target position torque limit
(0x607A) sl
= Max torqye
Software position | Position (0x6072)
limit (0x607D; limit Negative
Position offect | function torque limit
(0x6080) (0X60E1
Max profile
velocity(0x607F) | Speed . Velocity offset
—_— 3 fimit Position (0x60B1)
function trajectory
generator
Quick stop Position demand
decelerat * &
sl - value(0x6062) | Position Wy Speed Torque
Acceleration| control control control
imit function] Io0p / loop - loop
Control
word(0x6040)
]
Torque

offset
(0x60B2)

Torque actual
value(0x6077)

eRob

Velocity actual
value(0x606C)

Position window(0x6087,
Statusword target x

( )
reached(0x6041 [Bit 10])
Window
comparator

Position actual
value(0x6064)

Following error actual s
value(0x60F4) +
/

Following error window(0x6065)

Window
comparator

Kl 5-3 CSP i1 ThRE
Figure 5-3 The function of CSP mode
#AE D IR Operate steps:
1) #EMA, 0x6060=08h, J&[E DA B,

Set 0x6060 to 08h to set the mode as the cyclic synchronous position mode;
2) TEHCSEPRALE 0x6064, & E HFRMLE 0x607A T 410 SEhrfr B 1A

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

current actual position value;

FINTEZ=ERHE AR AR
ZeroErr Control Co., Ltd

%% 55 T Page55


http://www.zeroerr.cn

. . =I= — 453

inside | 2% Z*ﬁi ZeroErr WWW.ZETOErIT.Cn
3) BEE R4S 0x6040, %I LR 5 IR,
Set the control word (0x6040). Follow these steps for operation.

Steps Control word Meaning
Bit4 Bit3 | Bit2 Bit 1 Bit 0
1 0 0 1 1 0 Shutdown (K [4])
2 0 0 1 1 1 Switch on (&AL )
3 0 1 1 1 1 Enable operation ({#8)

4) A 3l o) S A AR A 1 H AR AL B I 0x607 A TX AN G - ] S e A3k
25 eRob KTIHRAH .
e The master controller periodically sends the planned target location points to the

eRob joint module via the object dictionary 0x607A.

% 5-7 CSP BLHPIRAS FAH AL
Table5-7 CSP mode dependent bits of the status word

Parameter value Meaning

Bit10 = HFrFik Un SRS B Az B AL 7 BT 11 B[] R KRR 2 8] 3 452 B A2 H ARz
B EEGHRNEEN, WiZABEN 1.

0= RiEH HArAE

1= B3 HbrfrE

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.

Bit10 = Target reached

0 = Target position not reached

1 = Target position reached

Bitll = #AFA B E . (LB | SORNHENLER 0x6080 FR il H fE 7 K E 0x606B Fl%E 563 &
e 3 0x6081 .

Bit11 = Internal limit active AR B PR #HME 0x607D BRI B 75 KA 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 A5z &
Bit12 = Target position ignored
Bitl3-15 N/A
% 56 T Page56 W ZZ Z AR AT
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FHIR IR G 74 Associated Objects

% 5-8 5 CSP BUURE N &
Table5-8 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
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: | plus INT RW NO

Min position limit

02h Software position limit: | plus INT RW NO

Max position limit
0x60F4 | 00h Following error actual plus INT RO TxPDO

value

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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5.5.1. CANopen PDO JB{5#=$I$R3C

CANopen PDO communication message control
LMk ID=1 4

Take the servo ID=1, for example

0x1A00:00h: the number

CSP pattern Steps COB | Data
-ID
{E1EF A, B | RAERE T A 00 0201
BHRSH Stop remote node
Stop the node [ 4 f7 75 &5 00 8201
and configure o
the relevant | Reset communication 701 00
parameters BN JE B[R] A5 B A 2 601 2F 60 60 00 08 00 00 00
Set the cyclic synchronous position mode | 581 60 60 60 00 00 00 00 00
Xtz 4T CSP 601 | 40 61 60 00 00 00 00 00
Check operating mode to CSP pattern 581 4F 60 60 00 08 00 00 00
KAFED KA 601 | 2305 1000 80 00 00 00
Disable sync 581 | 60051000 00 00 00 00
185 FA A E N 1000us 601 2306 10 00 E8 03 00 00
Set communication cycle period (1000us) | 581 60 06 10 00 00 00 00 00
PDO i &f i | TxPDO1 i | %[ TxPDOI 601 | 230018018101 0080
Bk Bk Disable TxPDOI 581 | 6000 18 01 00 00 00 00
The  PDO | The TXPDOT [y & t g5 ) 601 | 2F 00 18 02 01 00 00 00
mapping configuration o
configuration | process Defines the transmission 581 60 00 18 02 00 00 00 00
process type
I JE A L 601 | 2F 00 1A 00 00 00 00 00
Defines the number of | 581 | 60 00 1A 00 00 00 00 00
valid entries in the
mapping record
0x1A00: Olh Rt 601 | 23001A01 100041 60
0x60410010 (IR 581 | 6000 1A 01 00 00 00 00
0x1A00:01h maps
0x60410010 (status word)
0x1A00: 02h Bt 601 23 00 1A 02 20 00 64 60
0x60640020 (£ Frfz &) 581 | 6000 1A 02 00 00 00 00
0x1A00:02h maps
0x60640020 (actual
position)
0x1A00: 00h 5 AMLEIX} | 601 2F 00 1A 00 02 00 00 00
ZAH: 2 581 | 6000 1A 00 00 00 00 00

%% 58 Tl Page58
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of wvalid entries in the
mapping
$TJF TxPDO1 601 |2300180181010000
Enable TxPDO1 581 | 60001801 00 00 00 00
RxPDO1 Pt | 5% RxPDO1 601 2300 1401 01 02 00 80
Bk Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RxPDOL "357 g8 4y 0 601 | 2F 00 14 02 01 00 00 00
configuration o
process Defines the transmission 581 60 00 14 02 00 00 00 00
type
TE R R WL 601 | 2F 00 16 00 00 00 00 00
Defines the number of 581 | 6000 16 00 00 00 00 00

valid entries in the
mapping record

0x1600: O1h He g 601 2300 16 01 10 00 40 60

0x60400010 (# i F) 581 60 00 16 01 00 00 00 00

0x1600:01h maps
0x60400010(control word)

0x1600: 02h 5T 601 230016022000 7A60

0x607A0020 (H#R1ZE) [581 | 60 00 16 02 00 00 00 00
0x1600:02h maps

0x607A0020 (target

position)

0x1600: 00h EMUXT% | 601 | 2F 00 16 00 02 00 00 00
N 2 581 | 60 00 16 00 00 00 00 00

0x1600:00h:the number of
valid entries in the
mapping record: 2

#T7F RxPDOI1 601 | 2300140101 020000
Enable RxPDO1 581 60 00 14 01 01 00 00 00
JRBNT R NMT J& 877 1 0 0101
Start the node | NMT start remote node
B2 0x6064 FREL 4 i SEFrhr B 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 45T 2 LR & 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
J B koik | BALTE BRI | EH R E DN 128; 201 80 00 00 00 00 00
RxPDOI & F 00 8 9 0 plus.
gg}% (;(i send zfrootfr clear | control word set to 128;
Target position set to 0
plus.
FINHEZZBERHERAF % 59 U1 Page59
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KA [ ol 080
Send sync frame 181 | 401200 00 00 00
HHLfE e TR EA 65 201 | 06 00 00 00 00 00
Enable Hirfr B E N 0 plus.

Control word set to 6;

Target position set to 0

plus.

R [F) A it 080

Send sync frame 181 2112 04 F8 4F 00
BN T 201 | 07 00 00 00 00 00
HArfr B E N 0 plus.

Control word set to 7;

Target position set to 0

plus.

R[] ol 080

Send sync frame 181 3312 00 00 00 00
T E A 15; 201 | OF 00 00 00 00 00
Hirfr B E N 0 plus.

Control word set to 15;

arget position set to 0 plus.

R [ ol 080

Send sync frame 181 37 16 00 00 00 00
BB H bR AL | EH T E N 31 201 | 1F 00 0A 00 00 00
i FARBLE B ELA 10 plus.
Set the target | Control word set to 31;
position .

Target position set to 10

plus.

yoavSEibA Uil 080

Send sync frame 181 3716 0A 00 00 00

% 60 T Page60 TN R Z =R AR A A
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5.6 R EEL
Profile Position Mode

TR T 0x6060 F{ELE AN 11, eRob KT TAEAER AL B AL,

When the value of the object dictionary 0x6060 is set to 1, eRob is operated by

profile position mode.

fERCER AL BRI, RIOR B a4 00 BARALE . FEERIN L . He BRI
L RO AT N B3 . AL B2 T R B ROE LB AT,
i 28 b 7] AR 9K Eh % B S R

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.

Target position(0x607A)

Position ||
Software position limit (0x607D) limit
function
Max profile velocity(0x607F)
Speed
" . limit || .
Profile velocity(0x6081) funetan Position
trajectory
generator|

Profile acceleration(0x6083)

Position demand

Positive torque
limit (OX60EQ;

limit (OX60E1

Max torqye
(0x6072)

Velocity offset
0x60B1

iz17

Profile deceleration(0x6084) | Acceleration
—_— .
limit function

v

Quick stop deceleration(0x6085)|
- 5

Torque actual value(0x6077)

value(0x6062) Position + + Speed + + Torque
control (U control control
loop loop +T loop
Torque
offset
(0x60B2)

Velocity actual value(0x606C)

Position window(0x6067)

Position window time(0x6068)

Target

Position actual value (0x6064)

eRob

Following error actual value(0x60F4) +

Following error window(0x6065)

Window
comparator

#AE IR Operate steps:

5-4 PP I DI RE

Figure 5-4 The function of PP mode

1) WEIBTHE, 0x6060=01h, FERAE R,

BN 2 BRI R A

ZeroErr Control Co., Ltd
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Set 0x6060 to 01h to set the mode as the PP mode.
2) W& BRI E 0x607A;
Set target position 0x607A;

3) WEREHE L 0x6081;

Set profile velocity 0x6081;

4) BLEFEETINEL 0x6083;
Set profile acceleration 0x6083;
5) WEIFRIIEE 0x6084;
Set profile deceleration 0x6084;
6) BB P 0x6040, 1T LL N D IRERE

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

Steps Control word Meaning
Bit4 | Bit3 | Bit2 Bit1 | Bit0
1 0 0 1 1 0 Shutdown (< [4)
2 0 0 1 1 1 Switch on (& f#ifiE )
3 0 1 1 1 1 Enable operation ({ §£)
4 1 1 1 1 1 Command triggered (Ay42 i & )

DA Bisshin 25, A HREHAT T B S HEE R E R E,

LR

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) BEIEHIIES 0x6040, T2 6 Al o LT, A I 250K 2

7 bitd [HY)H N off FFYJE on, fERA FHIXIEE).

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 Bit3 | Bit2 Bit 1 Bit 0
1 0 1 1 1 1 Enable operation ({£#t)
2 1 1 1 1 1 Command triggered (774l &)

62 U1 Page62

RPN 22 R A R A A
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

™

Zeroki
inside | g%ﬁ#?ﬁ ZeroErr

WWW.ZCrocrr.cn

7 (0x6040) K EE 4-6 AL FIER

8 LT 4 M 5)

Bits 4-6 and bit 8 in the Control word (0x6040) start a movement
# 5-9 PP A ] - HH R Ar
Table 5-9 PP mode dependent bits of the control word

Parameter value

Bit5: Change set point | Bit4: New target value

Meaning

R CIDRERAN A - v 2R

W RRJE FHSL DA R 4, 2Tz s iy

A IEESHATIN (HARTERD » B3]

?‘ﬁﬁﬁﬁ@ﬁ 4 (Bit4:0=>1) , fallkth24k
#Lﬁél ATHIIZ 8N4, RAEARTIEE)
i 4 58 iJE (FE 24 1l H ﬁhﬁ%ﬁt), A&

Eﬁﬁ\ﬂ:#HT%ﬁE/JLZjJ T2

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) .

immediately

0:Non-immediate 0=>1
update

1:Immediate update 0=>1

Traa ) H s BER ).

W A SR AR S, Mgz 4
IEEPATIS CGHARZEKD » Ak — BRIk
FF R A4 (Bitd:0=>1) , w4 4%
T 4 BT IZ 3R IF AT HTIE S i 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 =%} i #)/AH X 12 3l
Bit6 = Absolute/Relative

0: #axfizz)

1: MHXEs) (ASCFD
0:Absolute movement

1:Relative movement (Not Support)

Bit8 ={% 1k
Bit8 = Halt

0: ZRME

1: fEFZ IR (0x605D) 12 11F%
)

0:default

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

FINTEZ=ERHE AR AR % 63 Tl Page63
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KT HATHE s E BTl RS (0x6041) 3RAT .

Information on the current movement is available in the status word(0x6041).

# 5-10 PP A KPR FAH K AL
Table5-10 PP mode dependent bits of the status word

Parameter value

Meaning

Bit10 =H R Fik
Bit10 = Target reached

0="R A H brfL &

1=2i5 Hir i &

0 = Target position not reached
1 = Target position reached

Bitl1 =8 Pl . A B IR

Bitl1 = Internal limit active

B R HHLE . 0x6080 BR il 38 5 7 SR {5 0x606B A%
JEEIEE 0x6081 . B B PR fIE 0x607D BR il {or &
i SRAH 0x6062.

Max motor speed 0x6080 limits velocity demand value
0x606B and Profile velocity 0x6081. Software position
limit 0x607D limits position demand value 0x6062.

Bit12 = Hirfr BN

Bit12 = Target value acknowledge

0= FZFAIBCEM, FHINIFI OO IR K H bR

1 = AEEFIBOEE

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

1=No accept a new set-point acknowledge

Bit13-15

N/A

FHIR IR G 7 4 Associated Objects

R 5-11 5 PP BRI 5
Table5-11 Objects associated with PP mode

Index Sub Name Unit Data type | Access PDO
-Index mapping

0x6040 | 00h Control word - UINT RwW 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
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0x6084 | 00h Profile deceleration plus/s? UINT RW TxPDO
0x607A | 00h Target position plus INT RW RxPDO
0x607D | 01h Software position limit:Min plus INT RW NO
position limit
02h Software position limit:Max | plus INT RW NO
position limit
0x60F4 | 00h Following error actual value | plus INT RO TxPDO

5.6.1. MBENEFHAE (0x6040: bit5=1)
Immediate update (0x6040:bit5=1)

4
Position

Target position

5000 Plus

(0x 607A) 2000Pws i | T
I T 1 b 3 time
Command 1
triggering
(0x6040
[Bit4]) 0
Speed 4 : 6000 Plus/s | |

3000 Plus/s
Velocity actual
value
(0x606C)

Current position v H :I
command : I

Set-point ¢
acknowledge

(0x6041
[Bit12]) ©

A

Target 1
reached
0x6041
[Bit10])

0

K 5.5 7B EEETSE S e

Figure 5.5 Immediate update mode timing diagram

1) AL E S B8 A B8 4 11 3 8 % (56 503 B 0x6081,  F JB5 fin 3ok &
0x6083, B & 0x6084, HAFRLE 0x607A) .
2) bAIHUK ] 7 0x6040 1) bitd BH 0 B 1, FoRNEEHMERLS T

ZERE
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3) M AE BRI B )T 0x6040 1) bitd (¥ ETHEE, X2 TS AT BIGZ kAL
B H I 25 0x6040 11 bitS FIRIAEIRAE A 1, HEEEPIRE T 0x6041
[t bitl2 2y 0, REAMEFATECHIALE TR 2O NSO Bfe 405, #
RAET 0x6041 1) bitl2 B 0 B 1, RIEHIMALEIRLSOCH, H M0 hakib
TA Bk SR YCH AL B 18 IRES

SLZIEHE R, AL B RS — B (0x6041 1) bit12 B 0 AN 1),
AR ZIPAT ZAL B 4

4) AL E S RS 7 0x6041 [ bitl2 454 1 )5, 7 n LURAL B
B4 HE, KRS 0x6040 (¥ bitd 1 B 0, R URTLHIIAIETES .

T2 5 0x6040 1] bitd y EFHEBAA R, Bk, SEERIEA Sl ETE
TR E YR 4

50 MIAS IR F )  0x6040 1) bitd B 1 AN 0 B, ATLLESIRAS % 0x6041
[ bit12 B 1 B 0, TG CHER LA LIS A B HR 4 .

SEZV BT, 2 A A I B % ] 7 0x6040 ) bitd 1 1 220y 0 B, &
TEEKRIRA T 0x6041 Y bitl2 5.

SRR R, UETBRA B IR ORATIE T, BT I EIE L@,
TR E RS, BB ERS (B ERAQ@) EAERUE, F 4t
FrE=@M HFrIE 0x607A.

T HETASCRAEN AL B 184

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 O to 1, indicating that
the slave has a new position command that needs to be enabled.

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 bitl12 of the status word 0x6041 at this

time is 0, indicating that the slave can receive a new position command (D); After the

slave receives the new position command, the status word 0x6041 bitl2 is set from 0 to
% 66 U1 Page66 W ZZ Z AR AT
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1, indicating that the new position command (D 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 bitl2 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 commanddata, 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 commandbeing 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@® is
executed during the execution, a new position command®) 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.

FINTEZ=ERHE AR AR % 67 TU Page67
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5.6.2. FESZBIEFIEY (0x6040: bit5=0)
Non-immediate update (0x6040:bit5=0)

Position @ @

Target position : :
(OD 607Ah) 2000 Plus |+ ' I

I P time

5000 Plus

Command 4

triggering

(OD 6040h
[Bitd]) 0

Speed P : 6000 Plus/s

Velocity actual
value
(OD 606Ch)

3000 Plus/s

5000 Plus

command

Current position i ] 2000 Plus I

Set-point 1
acknowledge
(OD 6041h

Bit12]) °©

1
Target
reached
OD 6041h ¢
[Bit10])

Kl 5.6 AL RIEF N Fr

Figure 5.6 Non-immediate update mode timing diagram

1) A7 LR 5 58 7 B 48 4 1 A J& 1 (56 503K FE 06081, F BT fin 3k &
0x6083, HEJERIHEEE 0x6084, HARNIE 0x607A) -
2) FAIHUK )T 0x6040 ) bitd HH 0 B 1, FERMNIEEHHALE RS E

fithE -
3) MEKTERUSCRIFE 6 0x6040 [ bitd 1) BFHHTfE, K& 7l Gz AL
BLAR A b -

1 0x6040 11 bits IPIEERA N 0, HILERIRA S 0x6041 1] bit12 M 0,
R AT B AL B e 2 @: MBI IAL B AR 25, ROIRES T 0x6041 1)
bitl2 fH 0 B 1, RAFIAIEIRLSOCIEN, B U7 b4 T A R4k LA ORI
(DA=RER /e

4) EATHLERISC B MG (PRS- 0x6041 1) bit12 A8 1 J5, A 0] DURE s &

GAOMIE, FEBHEHT 0x6040 (1 bitd t1 1 B 0, RUILRTEH AL EIES .
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I T 1017 0x6040 [f) bitd 4y FFHEBMA R, Bk, SEAEA 2 7 ETER
TR R AR 4
5) MR FE ] T 0x6040 [ bitd B 1 2N 0, fE4FTBCGEMSERE, B
JB 0x6041 ] bit12, & B ik CL k& 4 T LAREWCHT (AL B 48 2 o A% BB U T
AT BRI AT IR, A RS PR OET A B AR 4. AT B R e R, IR AT
BCHA BAE S, — BRWCH AL B 18 2 (IR 0x6041 1 bitl2 H1 0 324 1),
AR ZIAT ZAL B 4

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 (O ; After the slave receives the new position command, the status word
0x6041 bitl2 is set from 0 to 1, indicating that the new position instructiond 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 commanddata, 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 commandbeing 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 bitl2, 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,

FINTEZ=ERHE AR AR % 69 T Page69
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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.

5.6.3. CANopen PDO JB{5#=$I#R 3T
CANopen PDO communication message control
LAl ik ID=1 A4

Take the servo ID=1, for example

PP pattern Steps COB | Message
-ID

{15 5, BE | SR PR AL 00 02 01
RSt Stop remote node
Stop the node [ 4 (745 &5 00 82 01
and configure R o

t t
the relevant eset communication o1 00
parameters - - —

BB Ve A BAR 601 | 2F 60 60 00 01 00 00 00

Set the profile positi d
et the protle posttion mode 581 | 60 60 60 00 00 00 00 00

s ATy PP LS 601 | 40 61 60 00 00 00 00 00
Check operating mode to PP pattern 581 4F 60 60 00 01 00 00 00
RO BRIH W E N 5566 plus/s 601 | 238160 00 BE 15 00 00
Set the profile velocity to 5566 plus/s 581 | 60 81 60 00 0000 0000
BRI FE BB N 5566 plus/s? 601 | 2383 6000 BE 15 00 00
Set profile acceleration to 5566 plus/s? 581 60 83 60 00 00 00 00 00
B0 ER Yk FE 15 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
KW ED KA 601 | 23051000 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
1H1E A B E Y 1000us 601 | 2306 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 | 60061000 00 00 00 00
PDO Wiffic | TXPDOL it | 5% TxPDOI 601 | 230018018101 0080
RTRER R Disable TxPDO1 581 | 6000 18 01 00 00 00 00
The PDO The TxPDOL "3t 44 00 601 | 2F 00 18 02 01 00 00 00
mapping configuration
configuration | process Defines the transmission 581 60 00 18 02 00 00 00 00
process type
V&5 5 IR A e S 601 2F 00 1A 00 00 00 00 00
Defines the number of valid | 581 60 00 1A 00 00 00 00 00
entries in the mapping
# 70 T Page70 TN R Z =R AR A A
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record

0x1A00: Olh Wi 601 | 23001A01 10004160

0x60410010CIRZAF) 581 | 6000 1A 01 00 00 00 00

0x1A00:01h maps

0x60410010(status word)

0x1A00: 02h Wh 601 | 2300 1A 0220 00 64 60

0x60640020 (£ Frf &) 581 | 60 00 1A 02 00 00 00 00

0x1A00:02h maps

0x60640020 (actual

position)

0x1A00: 00h B ABLEF | 601 | 2F 00 1A 00 02 00 00 00

ZAHL: 2 581 | 6000 1A 00 00 00 00 00

0x1A00:00h:the number of

valid entries in the mapping

record:2

FTJF TxPDO1 601 | 230018018101 0000

Enable TxPDO1 581 | 60001801 00 00 00 00
RxPDOI1 fit | 5% RxPDO1 601 | 230014010102 0080
Bk Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RxPDOL "y s 1 45 45 750 601 | 2F 00 14 02 01 00 00 00
configuration o
process Defines the transmission 581 60 00 14 02 00 00 00 00

type

TERR R WL 601 | 2F 00 16 00 00 00 00 00

Defines the number of valid | 581 60 00 16 00 00 00 00 00

entries in the mapping

record

0x1600: O1h Wi 601 | 23001601 1000 40 60

0x6040010 (7] ) 581 | 6000 1601 00 00 00 00

0x1600:01h maps

0x60400010 (control word)

0x1600: 02h WLE 601 | 230016022000 7A60

0x607A0020 (H Rz &) 581 | 60 00 16 02 00 00 00 00

0x1600:02h maps

0x607A0020 (target

position)

0x1600: 00h: EmLEI%F% | 601 | 2F 00 16 00 02 00 00 00

N 2 581 | 6000 16 00 00 00 00 00

0x1600:00h:the number of

valid entries in the mapping

record:2

#TJF RxPDOL1 601 | 230014010102 0000

Enable RxPDO1 581 [ 230014010102 0000

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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RS NMT J& )15 £ 0 0101
Start the node | NMT start remote node
RS PR B 601 | 40 64 60 00 00 00 00 00
Get the actual position 581 43 64 60 00 00 00 00 00
FEIE [F) A it 080
Send sync frame 181 371276 9B 50 00
JE ST RPAE 348 A3 ST (0x6040: Bit5=0)
Non-immediate update message control (0x6040:Bit5=0)
PP pattern Steps COB | Message
-ID
JE R 3E HLAERE T IREN 6 201 | 06 00 00 00 00 00
RxPDOL | Enable H b8 58 9 0 plus.
1({:1;1]?) (t)ol send Control word set to 6;
Target position set to 0 plus.
FEIE [F) A it 080
Send sync frame 181 211269 BA 5000
PEHIFIEN T; 201 | 0700 00 00 00 00
Hirfr B E N 0 plus.
Control word set to 7;
Target position set to 0 plus.
FIE A2 it 080
Send sync frame 181 331267 BA 5000
B E N 155 201 | OF 00 00 00 00 00
HARALE BN 0 plus.
Control word set to 15;
Target position set to 0 plus.
FIE A2 it 080
Send sync frame 181 3716 69 BA 50 00
EEANVA - P B E N 315 201 | 1F 00 E8 03 00 00
Set target H #x A2 B % & N 1000
position plus.
Control word set to 31;
Target position set to 1000
plus.
oavSEibiA Uil 080
Send sync frame 181 371276 9B 50 00
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ST EI AR PR DL (0x6040: Bit5=1)
Immediate update message control(0x6040:Bit5=1)

PP pattern Steps COB | Message
-ID
JA R % R f e el B N 38; 201 | 26 00 00 00 00 00
RxPDOI Enable H b s B BB N 0 plus.
1%;;11; (;(1) send Control word set to 38;
Target position set to 0 plus.
HIE TR it 080
Send sync frame 181 2112 B4 C3 F8 04
Pl 7B E N 39; 201 | 2700 00 00 00 00
HArfr B E N 0 plus.

Control word set to 39;

Target position set to 0 plus.

R [F] A it 080

Send sync frame 181 | 3312B3 C3F804
P 7R E Y 47; 201 | 2F 00 00 00 00 00
HArfr B E N 0 plus.

Control word set to 47;
Target position set to 0 plus.

RIE [R it 080

Send sync frame 181 3712 C6 67 F1 04
RN A= R E N 63; 201 | 3F 00 E8 03 00 00
Set target H br iz B & & N 1000
position plus.

Control word set to 63;
Target position set to 1000

plus.
KRIE [FIZB M 080
Send sync frame 181 3712 C567F1 04

RPN 22 R A R A A
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5.6.4. CANopen SDO JB{5#=HI$R3C
CANopen SDO communication message control
LAl ik ID=1 A4

Take the servo ID=1, for example

PP Steps COB-ID | Message

pattern
BEARFA BRI 0x6060 BCE AN 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
AT PP 601 40 61 60 00 00 00 00 00
Check operating mode to PP pattern 581 4F 61 60 00 01 00 00 00
IBATRC B IEE B B 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
BATR BRI 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
AT R BRIECH 5 5 BN 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
HUHLIE BRI 0x6040 BE Dy 128 601 2B 40 60 00 80 00 00 00
Motor to clear the error reported 0x6040 set | 581 60 40 60 00 00 00 00 00
to 128

AESLBIAE R 1 HIR S (0x6040: Bit5=0)
Command is disabled to take immediate effect message control (0x6040:Bit5=0)

PP Steps COB-ID | Message
pattern
HLHLAE RE 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 &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 B 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 B E HAn B BN 55660 | 601 23 7A 60 00 6C D9 00 00
Set the target plus 581 60 7A 60 00 00 00 00 00
position Target position set to
55660 plus
HLIZAT 0x6040 & &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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SLRIAERHR A PR OC (0x6040: Bit5=1)
Command is enabled to take immediate effect message control(0x6040:Bit5=1)

PP pattern | Steps COB-ID | Message
LA fE 0x6040 ¥ & A 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 % & N 39 601 2B 40 60 00 27 00 00 00
0x6040 set to 39 581 60 40 60 00 00 00 00 00
0x6040 & & N 47 601 2B 40 60 00 2F 00 00 00
0x6040 set to 47 581 60 40 60 00 00 00 00 00
WEHARAE | A E 5 E RN 55660 | 601 23 7A 60 00 6C D9 00 00
Set the target | PIUS 581 60 7A 60 00 00 00 00 00
position Target position set to
55660 plus
CEVilh ey 0x6040 W E N 63 601 2B 40 60 00 3F 00 00 00
Operation 0x6040 set to 63 581 60 40 60 00 00 00 00 00

5.7 EIFARI ZR EAET

Cyclic Synchronous Velocity Mode
S5 55 s 0x6060 [0 1 12 B 49 9 I, cRob 255 R 241 T 1 JE1 3 7 45 i P
When the value of the object dictionary 0x6060 is set to 9,eRob is operated by

cyclic synchronous velocity mode.

FE R AR A R A U, bRl o AR s R b £, O HLRE R b Ak
H bR B 45 45 eRob KT, eRob T B AT B 42 ) ST R A ], 2
% B 5 A A B A T IR IR fh 45 15 ) R 4

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.

ECELINE FE 0x6083 555 BT UHE F 0x6084 WA 1F 15 1F 5 Pid 45 1 T BEFF i It
AElEH .
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When the profile acceleration and deceleration 0x6083,0x6084 are used,they

function only for halt and quick stop operations.

Target Velocity(Ox60FF) N
i Speed
Max Erofile Velccitz 0x607F 3 command
and speed
Velocity offset(0x60B1) | limit function
>
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

Kl 5-7 CSV B Thg
Figure 5-7 The function of CSV mode

£ D IR Operate steps:

1) #ERI, 0x6060=09h, AR ERHR,

Set 0x6060 to 09h to set the mode as the CSV mode;

2) WE HIrEE 0x60FF=0 plus/s, BT AR #EER T, —HUHBIfE
BERAS, FIRHNIITIRIE, R BE 0x60FF=0 plus/s FR-iF fa IR {3 8 f5 37 55 N
Oplus/s.

Set the target velocity Ox60FF to O 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 0 plus/s is to ensure that the motor maintains at 0 plus/s at the moment of servo on.

3) BE il 4 0x6040, TEHE UL D BHRAE,

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

Steps Control word Meaning
Bit4 Bit3 | Bit2 Bit 1 Bit 0
1 0 0 1 1 0 Shutdown (3% 4])
2 0 0 1 1 1 Switch on (HEA{HRE )
3 0 1 1 1 1 Enable operation (fifi §&
%8 76 T Page76 EINNEZ = BERH AR AT
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6) WHE HFRHEE 0x60FF.

Set target velocity 0x60FF.
A 5-12 CSV BRI [ 5 A0 A

Table5-12 CSV mode dependent bits of the control word

Parameter value Meaning

Bit4= R WIS HAT R

Bit4= Reserved Not relevant for this operating mode
Bit5= R WIS EAT R

Bit5= Reserved Not relevant for this operating mode
Bit6= R WIS EAT R

Bit6= Reserved Not relevant for this operating mode
Bit8 = {71k = 1E#E)

Bit8 = Halt Stop movement with halt

Bit9 = B ElH ATk

Bit9 = Change on setpoint Not relevant for this operating mode

* 5-13 CSV A IPIRA FAH AL

Table5-13 CSV mode dependent bits of the status word

Parameter value

Meaning

Bit10 =H #5 21k
Bit10 = Target reached

T 7SI o 2 R P G 1 4 35 S ] 49 o B
AP B 15 R 1% o, U A 1.

0= RikH|HbrkE
1= I3 H bRk

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 =% P 35 o 2 e R

Bitl1 = Internal limit active

B K HALE E 0x6080 FRF| H Frig fE 0x60FF Fl3E &
ImF% & 0x60B1 .

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

Bit12="2% H brig &
Bit12 = Target velocity ignored

0="] BE A3 H bk

1=Hri e B pr i

0 = New velocity possible

1 = New target velocity accepted

Bit13-15

N/A

RPN 22 R A R A A
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FHIR IR G 7 i Associated objects

#5-14 5 CSV BRI B
Table5-14 Objects associated with CSV mode

Index Sub Name Unit Data Access | PDO
-Index type 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 | - INT RO TxPDO
display
0x606C | 00h Velocity actual value plus/s INT RW RxPDO
0x6078 | 00h Current actual value per thousand of | INT RO TxPDO
rated current
0x607D | O1h Software position limit: | plus INT RW NO
Min position limit
02h Software position limit: | plus INT RW NO
Max 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 B{E1=HIRC
CANopen PDO communication message control
LAl il ID=1 451
Take the servo ID=1, for example
CSV pattern | Steps COB-ID Message
1R R BE | SRPIE RS A 00 0201
HMRSH Stop remote node
Stop the node | 4 i 45 /5 00 8201
and configure Reset i
the relevant | Reset communication =01 m
parameters - - - —
BLE A IR D A 601 2F 60 60 00 09 00 00 00
Set th li h locit d
et the cyclic synchronous velocity mode | —1 %0 60 60 00 00 00 00 00
BT RO 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
FC BRI T 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
FRER Yk EE 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
KA KA A 601 2305 10 00 80 00 00 00
Disable sync 581 60 0510 00 00 00 00 00
% 78 T Page78 W ZZ Z AR AT
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JE1E B 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
PDO BEHIFC | TXPDO1 [T | 22 TxPDOL1 601 230018 01 81 01 00 80
Bk Ak Disable TxPDO1 581 60 00 18 01 00 00 00 00
The ~ PDO | The TXPDO! [y a1 601 2F 00 18 02 01 00 00 00
mapping configuration o
configuration | process Defines the transmission 581 60 00 18 02 00 00 00 00
process type
T R R A 601 2F 00 1A 00 00 00 00 00
Defines the number of 581 60 00 1A 00 00 00 00 00
valid entries in the
mapping record
0x1A00: Olh Wi 601 2300 1A 01 10 00 41 60
0x60410010CIRZ ) 581 60 00 1A 01 00 00 00 00
0x1A00:01h maps
0x60410010(status word)
0x1A00: 02h M5 601 23 00 1A 02 20 00 6C 60
0x606C0020 (SEFRHESE) [ 58] 60 00 1A 02 00 00 00 00
0x1A00:02h maps
0x606C0020 (actual
velocity)
0x1A00: 00h H AW | 601 2F 00 1A 00 02 00 00 00
TR 2 581 60 00 1A 00 00 00 00 00
0x1A00:00h:the number
of valid entries in the
mapping record:2
$T7F TxPDOI 601 23001801 81 01 00 00
Enable TxPDO1 581 60 00 18 01 00 00 00 00
RxPDO1 [t | %] RxPDO1 601 2300 1401 01 02 00 80
HiikE Disable RxPDO1 581 60 00 14 01 00 00 00 00
The BB L 601 2F 00 14 02 01 00 00 00
RxPDO1 o
configuration Defines the transmission | 581 60 00 14 02 00 00 00 00
process type
T R R A 601 2F 00 16 00 00 00 00 00
Defines the number of | 581 60 00 16 00 00 00 00 00
valid entries in the
mapping record
0x1600: O1h W& 601 230016 01 10 00 40 60
0x60400010 (F21“7) 581 60 00 16 01 00 00 00 00
0x1600:01h maps
0x60400010 (control
word)

BN 2 BRI R A
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0x1600: 02h W&} 601 2300 16 02 20 00 FF 60
0x60FF0020 (HARIE[E) [ 581 60 00 16 02 00 00 00 00
0x1600:02h maps
0x60FF0020 (target
velocity)
0x1600: 00h EHLES X% | 601 2F 00 16 00 02 00 00 00
2 581 60 00 16 00 00 00 00 00
0x1600:00h:the number of
valid entries in the
mapping record: 2
F17F RxPDO1 601 2300 14 01 01 02 00 00
Enable RxPDO1 581 2300 14 01 01 02 00 00
RS NMT JH 319 5 0 0101
Start the node | NMT start remote node
AR S Fid [ 601 40 6C 60 00 00 00 00 00
Get the actual velocity 581 43 6C 60 00 00 00 00 00
J W k| EALIERIR | EH R E Y 128; 201 80 00 00 00 00 00
RxPDOL | ERTE RS BTN
Cycle to send | Motor clear | plus/s.
RxPDOI error Control word set to 128;
Target velocity set to 0
plus/s.
HEIE [F] A it 080
Send sync frame 181 2102 00 00 00 00
HLLIERE BB 6; 201 06 00 00 00 00 00
Enable Hbr# B E N 0
plus/s.
Control word set to 6;
Target velocity set to 0
plus/s.
FEIE [F] A it 080
Send sync frame 181 2102 00 00 00 00
W BB T 201 07 00 00 00 00 00
Hbr# B E N 0
plus/s.
Control word set to 7;
Target velocity set to 0
plus/s.
Y- &eCikia il 080
Send sync frame 181 3302 00 00 00 00
% 80 TU Page80 WY EZE S ERH AR AT
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P E N 15;
HbrE L E N 0
plus/s.

Control word set to 15;

Target velocity set to 0
plus/s.

201

OF 00 00 00 00 00

AL [F) AT

080

Send sync frame

181

3706 00 00 00 00

ERIPLY R
A

Set target
velocity

il E N 15,

H b B2 15 BN 55660
plus/s.

Control word set to 15;

Target velocity set to
56600 plus/s.

201

OF 00 6C D9 00 00

AL [F) AT

080

Send sync frame

181

3706 AE 14 00 00

BN 2 BRI R A
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5.8 BEREE R
Profile Velocity Mode

% R 0x6060 FIMEEE N 3 B, eRob X TR TAEEFE R H BEAR
When the value of the object dictionary 0x6060 is set to 3,eRob is operated by

profile velocity mode.

FEREEREERLFUR , eRob SKRATHLAHOR H T2 o 42 il 45 11 H ARE L, I i
IR R LRI 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 Fm
—> Positive torque
Max profile velocity(0x607F) and speed limit (0)(60202
limit function Max torqye
- 0x6072
Max motor speed(0x6080) j Negative torque ( )
limit (OX60E 1
Motion profile type(0x6086) Speed
trajectory
generator|
Velocity demand value e +
Profile acceleration(0x6083) (0x606B) Speed Torque
control W control
N . loop loop
Profile deceleration(0x6084) | Acceleration
limit function
Quick stop deceleration(0x6085)
eRob
Velocity actual value(0x606C)
Torque actual value(0x6077)
Positon actual value (0x6064)
e 4
Kl 5.8 PV B Th e

Figure 5-8 The function of PV mode
#AE IR Operate steps:
1) BEM, 0x6060 =03h, #EGEZH;
Set 0x6060 to 03h to set the mode as PV mode;
2) BEREINEE 0x6083;
Set profile acceleration 0x6083;
3) W B RENRIEE 0x6084;
Set profile deceleration 0x6084;

% 82 U{ Page82 FINHEZCERHERAF
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4) ¥ B HFREE 0x60FF=0 plus/s, T4 B AT,

— B3 Mg REIR

A, fRJTMRIEHE, K E 0x60FF=0 plus/s {5iiF Al IR CE {3 A8 J5 3 N 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.
7% 0x6040, THIZIE LA D IRRATE

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

5) WE iy

Steps Control word Meaning
Bit4 | Bit3 | Bit2 Bit1 | Bit0
1 0 0 1 1 0 Shutdown (5% 4)
2 0 0 1 1 1 Switch on (Y& {# fE)
3 0 1 1 1 1 Enable operation (fil AR {¥
6) W& HFri#EE 0x60FF.

Set target velocity 0x60FF.
% 5-15 PV B2 2 AH G AL
Table 5-15 PV mode dependent bits of the control word

Parameter value

Meaning

Bitd={# ¥
Bitd= Reserved

1 EESWIPS

Not relevant for this operating mode

Bit5= Reserved

1SR SW TS

Bit5={x 4 Not relevant for this operating mode

Bit6= Reserved itz ek

Bit6=1# &4 Not relevant for this operating mode

Bit8 = Halt B 0: PATIEzh, XEhEIE (R R
Bit8 =f= 11 SR g BN ) B3k B s b A

A

B 1: F1kissh, RahasEoE (e it
ERHCH S ), BHEEE =0 SiFEIk AL E
BN O

Value 0: Motion 1is 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

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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Bit9 = Eii E 8
Bit9 = Change on setpoint

SR S W S

Not relevant for this operating mode

% 5-16 PV BLHPRES FEAH AL
Table5-16 PV mode dependent bits of the status word

Parameter value

Meaning

Bit10 =H #5 21k
Bit10 = Target reached

P R S o T A SRR R I ] £ R R I T P
FAAE b P B = B B e D, Wi
ZAL

0= RELH bridk

1= Sk H b E

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

Bit1 1 =4 {1 Py 3038 5 e PR

Bitl1 = Internal limit active

B K E AL E 0x6080 FR i H A% 3 £ 0x60FF Al
T W F% 5= 0x60B1 .

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

Bit12 =20 H hrid [
Bit12 = Target velocity ignored

0="] BE A3 H A ik
1=Hri e H pr gz

0 = New velocity possible

1 = New target velocity accepted

Bit13-15

N/A

FHIE X %7 4 Associated objects

#5-17 5 PV BRI S
Table5-17 Objects associated with PV mode

Index Sub Name Data Type | Access | PDO
-Inde Mapping
X
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 INT RO TxPDO
display
0x606C | 00h Velocity actual | plus/s INT RW RxPDO
value
% 84 UL Page84 W ZZ Z AR AT
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0x6078 | 00h Current actual value | per thousand of | INT RO TxPDO
rated current
0x607D | O1h Software  position | plus INT RW NO
limit:Min  position
limit
02h Software  position | plus INT RW NO
limit:Max position
limit
0x607F | 00h Max profile | plus/s UINT RW RxPDO
velocity
0x60FF | 00h Target velocity plus/s INT RW RxPDO
5.8.1. CANopen PDO BS54 L
CANopen PDO communication message control
LAl ik ID=1 A4
Take the servo ID=1, for example
PV pattern Steps COB | Message
-ID
{5 IR R BE | SR PR T A 00 | 0201
BHKXZH | Stop remote node
Stop the node | & fi7 45 5 00 8201
and configure Reset communication 701 00
the relevant 1 e e T 601 | 2F 60 60 00 03 00 00 00
oaramotore | PLELWRHIEREBLR
Set the profile velocity mode 581 | 60 60 60 00 00 00 00 00
X IBAT IO 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
SRR N FE BN 5566 plus/s? 601 | 2383 60 00 BE 1500 00
Set profile acceleration to 5566 plus/s? 581 | 6083 60 00 00 0000 00
R0 BR U FE 1 BN 5566 plus/s? 601 | 23 84 60 00 BE 15 00 00
Set profile deceleration to 5566 plus/s? 581 | 6084 60 00 00 0000 00
KHFED A A 601 | 2305 10 00 80 00 00 00
Disable sync 581 | 6005 10 00 00 00 00 00
A A W5 E DY 1000us 601 | 2306 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 | 6006 10 00 00 00 00 00
PDO Wi it | TxPDO1 Fic & | 45H TxPDOI 601 | 230018 0181010080
Bk ke Disable TxPDO1 581 | 6000 18 01 00 00 00 00
The . PDO | The Txl?DOl WE LA 601 | 2F 00180201 00 00 00
mapping configuration Defines the transmission | 581 60 00 18 02 00 00 00 00
configuration | process type
process
T B 5 601 | 2F 00 1A 00 00 00 00 00
Defines the number of 581 | 6000 1A 0000 00 00 00

BN 2 BRI R A
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valid entries in the

mapping record

0x1A00: O1h W&t 601 | 23001A01 100041 60

0x60410010 CIRAT) 581 | 6000 1A 01 00 00 00 00

0x1A00:01h maps

0x60410010 (status

word)

0x1A00: 02h W&} 601 | 2300 1A 0220 00 6C 60

0x606C0020 (SEFRiHE) | 581 | 6000 1A 02 00 00 00 00

0x1A00:02h maps

0x606C0020 (actual

velocity)

0x1A00h-00h E AW | 601 | 2F 00 1A 00 02 00 00 00

WHEAH: 2 581 | 6000 1A 00 00 00 00 00

0x1A00h-00h:the

number of valid entries

in the mapping record: 2

#T7F TxPDO1 601 | 23001801 81010000

Enable TxPDO1 581 | 6000 18 01 00 00 00 00
RxPDOI1 [t & | XM RxPDOI 601 | 2300140101 020080
¥ Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RxPDOI | 4 & &4 601 | 2F 00 14 02 01 00 00 00
configuration Defines the transmission | 581 | 60 00 14 02 00 00 00 00
process type

T B AT L 601 | 2F 00 16 00 00 00 00 00

Defines the number of | 581 | 60 00 16 00 00 00 00 00

valid entries in the

mapping record

0x1600: O1lh Mt 601 | 23001601 1000 40 60

0x60400010 (3% 5) 581 [ 60001601 00 00 00 00

0x1600:01h maps

0x60400010 (control

word)

0x1600: 02h Ffe 5 601 | 2300 16 02 20 00 FF 60

0x60FF0020 (H A7 %) | 581 | 60 00 16 02 00 00 00 00

0x1600:02h maps

0x60FF0020 (target

velocity)

0x1600: 00h EHLEf % | 601 | 2F 00 16 00 02 00 00 00

ZAH:2 581 | 60 00 16 00 00 00 00 00

0x1600:00h:the number

of valid entries in the

mapping record: 2

77T RxPDO1 601 | 23001401 01020000

Enable RxPDO1 581 | 6000 14 01 00 00 00 00

%5 86 TU Page86 EINTEZ =R R AT
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RS NMT 53T 0 0101
Start the node | NMT start remote node
ARECSE PR L 601 | 40 6C 60 00 00 00 00 00
Get the actual velocity 581 | 43 6C 6000 00 00 00 00
Ji W R ik | BPLIER | TR E N 128; 201 | 8000 00 00 00 00
RxPDO1 k8 H b7 38 2 % B A 0 plus/s.
Cycle to send | Motor Control word set to 128;
the RxPDOT | clear Target velocity set to 0 plus/s.
SN TRIEF LM 080
Send sync frame 181 40 12 00 00 00 00
HHLEERE | 7 i BN 65 201 | 06 00 00 00 00 00
Enable H b B3 BN 0 plus/s.
Control word set to 6;
Target velocity set to 0 plus/s.
HIE TRt 080
Send sync frame 181 | 2112000000 00
Pl T B E N 7 201 | 07 00 00 00 00 00
HbREE BN 0 plus/s.
Control word set to 7;
Target velocity set to 0 plus/s.
RIE A 080
Send sync frame 181 | 331200 00 00 00
PR T I E N 15; 201 | OF 00 00 00 00 00
H bR FE 1 BN 0 plus/s.
Control word set to 15;
Target velocity set to 0 plus/s.
y-&-GikiA Uil 080
Send sync frame 181 3716 00 00 00 00
Hbrd g | 2l & 15; 201 | OF 00 6C D9 00 00
wE H br i % BB Y 55660
Set target | plus/s.
velocity | Control word set to 15;
Target velocity set to
56600 plus/s.
FEIE [F] A it 080
Send sync frame 181 3716 2A 73 00 00

BN 2 BRI R A
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5.8.2. CANopen SDO JB{5#=$I4R3C
CANopen SDO communication message control
LAl ik ID=1 A4

Take the servo ID=1, for example

PV Steps COB-ID | Message
pattern

BB NFC BRI A 601 2F 60 60 00 03 00 00 00

Set the profile velocity mode 531 60 60 60 00 00 00 00 00

Xt AT AN PV 601 40 61 60 00 00 00 00 00

Check operating mode to PV pattern 581 4F 61 60 00 03 00 00 00

RC RN FE 1 BN 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

AR Yk FE 15 BN 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

HIDLIF BRI 0x6040 BEE Dy 128 601 2F 40 60 00 80 00 00 00

Motor to clear the error reported 0x6040 set | 581 60 40 60 00 00 00 00 00

to 128

HHLH A2 Enable | 0x6040 &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 W& A 7 601 2B 40 60 00 07 00 00 00
0x6040 set to 7 581 60 40 60 00 00 00 00 00
0x6040 BN 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 bRl Hbrid W E N 601 23 FF 60 00 BE 15 00 00

Set the target 5566 plus/s 581 60 FF 60 00 00 00 00 00

velocity Target velocity set to
5566 plus/s
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5.9 BHARI S HFEIRT
Cyclic Synchronous Torque Mode
2% 57 0x6060 [IME 1 BN 10 B, eRob S A4 T4 78 Ji 1 [F A0 F A 5

Fav
When the value of the object dictionary 0x6060 is set to 10,eRob is operated by

cyclic synchronous torque mode.

AR B HAEPHIFE R, (Cyclic Synchronous Torque Mode) "~ #LkIH1H,
IR % PDO AR IRgksh s . R, EAHLERIE—R PDO, (A
I 4% 1% H bR (Target torque) A9 il 5 4 (Control word) [ #E £ IKF) 2. I
4, HIHEIRFAE (Torque offset) RIAE HIHE A % il B2 22 -

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.

Target Torque(0x6071)

R s
Torque -
Torque Offset(0x60B2) _ [command ’
L Torque
trajectory |—>»1
generator
Controlword(0x6040)
> Torque demand value
(0x6074)
Limit | Toraue
function »|  control —>
Max torque(0x6072) - loop
>
Positive torque limit(0x60EQ) N
>
Negative torque limit(OX60E1) N
>
eRob
___Torque actual value(0x6077)
<
_,Velocity actual value(0x606C)
<
_, Position actual value(0x6064)
<«
Statusword(0x6041)
<
Figure 5-9 CST # U 1 Lfg
Figure 5-9 The function of CST mode
Nt 3 = A
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EEAED IR Operate steps:
1) EEMR, 0x6060=0Ah, MR RL.
Set 0x6060 to 0Ah to set the mode as cyclic synchronous torque mode.
2) W€ HARHAE, 0x6071=0. HIFHAEMNAT, —Efige, (Al HbrHAERD
TER, Plkdesee v 0, DAihfR% 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) iR S 0x6040, HEMKIE LN LB ERAE,

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

Steps Control word Meaning
Bit4 Bit3 | Bit2 Bit 1 Bit 0
1 0 0 1 1 0 Shutdown (2% [4)
2 0 0 1 1 1 Switch on (& fHifE )
3 0 1 1 1 1 Enable operation (ff §&)

4) ¥ HARHAE 0x6071 .

Set 0x6071 to the target torque.

% 5-18 CST A FHH AL
Table 5-18 CST mode dependent bits of the control word

Parameter value Meaning

Bit4= & s T A Te R

Bit4= Reserved Not relevant for this operating mode

Bit5= {x AT A TE R

Bit5= Reserved Not relevant for this operating mode

Bite= {x SIS RSP S

Bit6= Reserved Not relevant for this operating mode

Bit8 =f% 112 JE A IR AL BORE H bR 41 1 B O T AR AR

Bit8 = Halt HFERI A (0x6087) IZH FEAKIEIN 2] AL
o ERHEAL K, A0 BB, A
[[IRE & NSNEEE 2P

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 = B EH ]S E Y S WPS
Bit9 = Change on setpoint Not relevant for this operating mode
5 90 BT Page90 W F 2 ZERHA R AR

ZeroErr Control Co., Ltd


http://www.zeroerr.cn

. . =A== — h
inside | X ZEZFE ZeroErr WWW.Zeroerr.cn

K 5-19 CST B FPRA FAH AL

Table 5-19 CST mode dependent bits of the status word

Parameter value

Meaning

Bit10=H#r ik
Bit10 = Target reached

0= RiLF|H bR
1= X3 H b s

00 SR S o HHL AR SRR 7 0N ) P 355 S I ] P9 DR AE H AR+
HAE THEAVER N, WBCE %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.

Bit1 1=504 P 34 R PR

Bitl1 =Internal limit active

e RHLH 0x6072 Bl 75 SR 1 0x6074 HARHHE 0x6071
FHIFE W2 0x60B2 .

Max torque 0x6072 limits torque demand value 0x6074, target
torque 0x6071 and torque offset 0x60B2.

FHIR IR G 74 Associated Objects

% 520 5 CST #EAHBEHI X B

Table5-20 Objects associated with CST 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 | - INT RO TxPDO

display

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

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

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

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

RPN 22 R A R A A
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0x6078 | 00h Motor actual current per thousand of | INT RO TxPDO
rated current
0x6087 | 00h Torque slop per thousand of | UINT RW NO
rated current
0x60B | 00h Torque offset per thousand of | INT RW RxPDO
2 rated current
0x60EO | 00h Positive torque limit | mA UINT RW RxPDO
value
0x60E1 | 00h Negative torque limit | mA UINT RW RxPDO
value
5.9.1. CANopen PDO B{E1EHIRC
CANopen PDO communication message control
LA Al ID=1 A1
Take the servo ID=1, for example
CST pattern Steps COB | Message
-ID
fE R T R B | SR PR T 00 | 0201
BIRKZHE | Stop remote node
Stop the node | & {7 %5 & 00 8201
and configure Reset communication
the relevant 701 | 00
parameters VB A 1 R A 601 | 2F 60 60 00 0A 00 00 00
Set the cyclic synchronous torque mode 581 | 6060 60 00 00 00 00 00
A is4T i CST #ix 601 | 40 61 60 00 00 00 00 00
Check operating mode to CST pattern 581 | 4F 60 60 00 0A 00 00 00
KHFED R A 601 | 230510 00 80 00 00 00
Disable sync 581 | 600510 00 00 00 00 00
A FA W5 E DY 1000us 601 | 230610 00 E8 03 00 00
Set communication cycle period (1000us) 581 | 6006 1000 00 00 00 00
PDO Wt4f L | TxPDO1 L | 5 TxPDOI 601 | 23001801 81010080
B e Disable TxPDO1 581 [ 600018 01 00 00 00 00
The  PDO | The TxPDO1 | 5 B k42 601 | 2F 00 18 02 01 00 00 00
mapping configuration Defines the transmission 581 | 6000 180200 00 00 00
configuration | process type
process =
TR B SR A 601 | 2F 00 1A 00 00 00 00 00
Defines the number of | 581 | 6000 1A 00 00 00 00 00
valid entries in the
mapping record
0x1A00: O1h W 601 | 23001A01 10004160
0x60410010 CIRZA ) 581 | 6000 1A 01 0000 00 00

92 T Page92
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0x1A00:01h maps
0x60410010 (status word)

0x1600:00h:the number of
valid entries in the
mapping record: 2

0x1A00: 02h W&t 601 | 23001A02 100077 60

0x60770010 (SEPr1%E 581 | 60 00 1A 02 00 00 00 00

18)

0x1A00:02h maps

0x60770010 (actual

torque)

0x1A00: 03h W&t 601 | 23001A 021000 78 60

0x60780010 (PR HLJi 581 | 60 00 1A 02 00 00 00 00

18)

1A00:02h maps

0x60780010 (actual

current)

0x1A00: 00h S ABLE%H | 601 | 2F 00 1A 00 03 00 00 00

KA 3 581 | 6000 1A 00 00 00 00 00

0x1A00:00h:the number

of valid entries in the

mapping record: 3

17T TxPDO1 601 | 23001801 8101 0000

Enable TxPDO1 581 | 60001801 00 00 00 00
RxPDOI1 At & | XM RxPDOI 601 | 2300140101020080
i Disable RxPDO1 581 | 600014 01 00 00 00 00
The RxPDOI | ¥ & {2 601 | 2F 00 14 02 01 00 00 00
configuration | pefines the transmission | 581 | 60 00 14 02 00 00 00 00
process type

V5 A it 601 | 2F 00 16 00 00 00 00 00

Defines the number of 581 60 00 16 00 00 00 00 00

valid entries in the

mapping record

0x1600: 01h WREf 601 | 23001601 1000 40 60

0x60400010 (3% ] 77) 581 | 60001601 00 00 00 00

0x1600:01h maps

0x60400010 (control

word)

0x1600: 02h W&t 601 | 230016021000 7160

0x60710010 (HFrH) | 581 | 60 00 16 02 00 00 00 00

0x1600:02h maps

0x60710010 (target

torque)

0x1600: 00h BB %% | 601 | 2F 00 16 00 02 00 00 00

M 2 581 | 6000 16 00 00 00 00 00

RPN 22 R A R A A
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#T7f RxPDO1 601 | 230014010102 00 00
Enable RxPDO1 581 | 230014010102 0000
JRBT R NMT J& 375 £ 0 0101
Start the node | NMT start remote node
BRI SRR 8 601 | 4077 60 00 00 00 00 00
Get the actual torque 581 | 4B 77 60 00 00 00 00 00
J W k& | BYUERREE | R IRE N 128, 201 | 8000 00 00
RxPDOL1 Motor clear | HArHHEE X E N 0.
Cycle to send | error Control word set to 128;
RxPDOI Target torque set to 0.
yoavSEibiA Uil 080
Send sync frame 181 | 4002 00 00 00 00
RLIE e PEH FHE A 6; 201 | 06 00 00 00
Enable HirHAE 1 E N 0.
Control word set to 6;
Target torque set to 0.
yoavSEibA Uil 080
Send sync frame 181 | 210200 00 00 00
PR IREN T 201 | 0700 00 00
HARFE X E N 0.
Control word set to 7;
Target torque set to 0.
yoaeSEibiA il 080
Send sync frame 181 | 3302 00 00 00 00
BB 15, 201 | OF 00 00 00 00 00
HARHEE X E N 0.
Control word set to 15;
Target torque set to 0.
oavSEibi Uil 080
Send sync frame 181 | 3706 00 00 00 00
WHE B | 67 E N 15; 201 | OF 00 64 00
Set target | HARFAAE B E N 100,
torque Control word set to 15;
Target torque set to 100 .
oavSEibi Uil 080
Send sync frame 181 3706 63 00 63 00
g i Page94 FINTEZ=ERHE AR AR
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Profile Torque Mode

% R 0x6060 FIMELE N 4 B, eRob X TR TAE{EFCERHIHARL A
When the value of the object dictionary 0x6060 is set to 4, eRob is operated by

profile torque mode.

FEFCERHAAR U, b i ) a5 A2 O R, I HROE B ARAE SR 245 eRob
KA, eRob FK AL L IE A A BARE AR A EAT FH AR F21 o

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.

Target Torque(0x6071)

Torque
Torque Offset(0x60B2) [command
—_———>]

L2

Torque
trajectory [—>»]
generator

Controlword(0x6040)

Y

Torque demand value
(0x6074)

Torque
>3

" control
function -

Max torque(0x6072) loop

Y

Positive torque limit(Ox60EQ)

Y

Negative torque limit(OX60E1)

Y

Torque actual value(0x6077)

A

Velocity actual value(0x606C)

A

_,Position actual value(0x6064)

Statusword(0x6041)

A

5-10 PT #23H) L fiE
Figure 5-10 The function of PT mode

#AE D IR Operate steps:

1) #ER, 0x6060=04h, HEIFAAERIR.

Set 0x6060 to 04h to set the mode as profile torque mode.

2) BOE HARHH, 0x6071 =0, HFHIFERAT, —HAERE, flik H AR AR
TERT, B BoeE iR 0, DAfR % 4.

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.

FINTEZ=ERHE AR AR % 95 T Page9s
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BOE R 4R 2 0x6040, TEIKIE DL T AP BRERAE .

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

Steps Control word Meaning
Bit4 Bit3 | Bit2 Bit 1 Bit 0
1 0 0 1 1 0 Shutdown (5 4])
2 0 0 1 1 1 Switch on (& RS )
3 0 1 1 1 Enable operation (fif f¢)

3) & H PR 0x6071 .

Set 0x6071 for the target torque.

# 5-21 PT BLaCHH2 ) S AH AL
Table 5-21 PT mode dependent bits of the control word

Parameter value Meaning

Bitd4= & SIS RSP S

Bit4= Reserved Not relevant for this operating mode

Bit5= {x s T A TE R

Bit5= Reserved Not relevant for this operating mode

Bite= {r Gt T Te ok

Bit6= Reserved Not relevant for this operating mode

Bit8= {% 1 Je FAS LA BCKs H 41 e B 9 2 R AR 4 41
Bit8 = Halt FERIZEXT R (0x6087) 3BT FEAL it i 21 F B

A ARk, A X LA, A
A4 B sl

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 =5 S BE (H
Bit9 = Change on setpoint

1SR USWAPS

Not relevant for this operating mode

%8 96 T Page96
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R 5-22 PT B HPIRE FAH S AL

Table 5-22 PT mode dependent bits of the status word

Parameter value

Meaning

Bit10 = H#Ax3ix
Bit10 = Target reached

0= REiXHbrHE
1= 235 HbrdE

0 SR S HHRE A FELRE TR 11 AR ] F) 35 S ) 1) A PR R AE H B+
A E TMERE D, N E AL
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 =04 P 3 L R PR

Bitl1 = Internal limit active

e KHFE 0x6072 PRl 4 75 R AH 0x6074. H AR 0x6071
AR FE 0x60B2.

Max torque 0x6072 limits torque demand 0x6074, target torque
0x6071 and torque offset 0x60B2.

FHIE X %7 4 Associated objects

#* 523 5 PT B RBERIXAT B

Table 5-23 Objects associated with PT mode

Index | Sub Name Unit Data Access | PDO
-Index type 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 | - INT RO TxPDO
display
0x6071 | 00h Target torque per thousand of | INT RW RxPDO

rated current

0x6072 | 00h Max torque

per thousand of | UINT RW NO
rated current

0x6073 | 00h Max curren

t per thousand of | INT RW NO
rated current

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

rated current

RPN 22 R A R A A
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0x6078 | 00h Motor actual current | per thousand of | INT RO TxPDO
rated current
0x6087 | 00h Torque slop per thousand of | UINT RW NO
rated current
0x60B2 | 00h Torque offset per thousand of | INT RW RxPDO
rated current
0x60E0 | 00h Positive torque limit | mA UINT RW RxPDO
value
0x60E1 | 00h Negative torque limit | mA UINT RW RxPDO
value
5.10.1. CANopen PDO B {5 $I$83C
CANopen PDO communication message control
LA Al ID=1 A1
Take the servo ID=1, for example
PT pattern Steps COB | Message
-ID
IR BT | R Y 00 | 0201
BHRSH Stop remote node
Stop the node [ 45 fi7 4% 5 00 8201
and configure o
the relevant | Reset communication 70l 00
parameters - —
BEE R AR 2 601 | 2F 60 60 00 04 00 00 00
Set th file t d
e The profiie forque mode 581 | 60 60 60 00 00 00 00 00
Xt s TN PT 1 601 | 40 61 60 00 00 00 00 00
Check operating mode to PT pattern 581 | 4F 60 60 00 04 00 00 00
RHIFD R A 601 | 23051000 8000 00 00
Disable sync 581 | 6005 1000 00 00 00 00
IAE & 11 B Y 1000us 601 | 23061000 E8 03 00 00
Set communication cycle period ( 1000us) 581 | 6006 10 00 00 00 00 00
PDO Wi | TxPDOL it | #H TxPDOI 601 | 23001801 81010080
B B Disable TxPDO1 581 | 6000 18 01 00 00 00 00
The PDO The TXPDOL [ y¢ s (-4 e 1 601 | 2F 00 18 02 01 00 00 00
mapping configuration o
configuration | process Defines the transmission 581 | 6000 18 02 00 00 00 00
process type
T BRI A 601 | 2F 00 1A 00 00 00 00 00
Defines the number of valid | 581 | 60 00 1A 00 00 00 00 00
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entries in the mapping

record

0x1A00: Ol1h Wi 601 |23001A01 10004160

0x60410010 (HRZ&F) 581 | 6000 1A 01 00 00 00 00

0x1A00:01h maps

0x60410010 (status word)

0x1A00: 02h B} 601 | 23001A02 100077 60

0x60770010 (SEFRFHAEAE) [ 581 | 60 00 1A 02 00 00 00 00

0x1A00:02h maps

0x60770010 (actual torque)

0x1A00: 00h B AMLES% | 601 | 2F 00 1A 00 02 00 00 00

ZANH: 2 581 | 60 00 1A 00 00 00 00 00

0x1A00:00h:the number of

valid entries in the mapping

record: 2

FTJT TxPDO1 601 [2300180181010000

Enable TxPDO1 581 | 6000 1801 00 00 00 00
RxPDOI1 A | 4 RxPDOL1 601 | 2300140101 020080
HkE Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RxPDOL " 357 g8 -4y ¢ 0 601 | 2F 00 14 02 01 00 00 00
configuration o
process Defines the transmission 581 60 00 14 02 00 00 00 00

type

TERR R W 601 | 2F 00 16 00 00 00 00 00

Defines the number of valid | 581 60 00 16 00 00 00 00 00

entries in the mapping

record

0x1600: O1h B 601 | 23001601 100040 60

0x60400010 (FxH 7) 581 | 6000 16 01 00 00 00 00

0x1600:01h maps

0x60400010 (control word)

0x1600: 02h A& 601 | 230016021000 7160

0x60710010( H FrH %) 581 | 60 00 16 02 00 00 00 00

0x1600:02h maps

0x60710010(target torque)

0x1600: 00h B BLE%F %A~ | 601 | 2F 00 16 00 02 00 00 00

#. 2 581 | 60 00 16 00 00 00 00 00

0x1600:00h:the number of

valid entries in the mapping

record: 2

#T7F RxPDO1 601 | 2300140101 020000

Enable RxPDO1 581 |2300140101020000

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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JR B R NMT JH )19 5 0 0101
Start the node | NMT start remote node
AR bR HLAE fE 601 | 40 77 60 00 00 00 00 00
Get the actual torque 581 | 4B 7760 00 00 00 00 00
J ¥R LG R | 320 B E N 128; 201 | 8000 00 00
RxPDOL | HARHLAE BB 4 0.
gl}:ll{ex;g])sgnld lgflz;or clear Control word set to 128;
Target torque set to 0.
HIE TR it 080
Send sync frame 181 | 4002 00 00
HLAL A RE P IE N 6; 201 | 06 00 00 00
Enable Hbr A B E N 0,
Control word set to 6;
Target torque set to 0.
HIE TR it 080
Send sync frame 181 | 21020000
Pl T B E N 7 201 | 07 00 00 00
HFRHAEBE N 0,
Control word set to 7;
Target torque set to 0.
FEIE [F] A it 080
Send sync frame 181 | 33020000
P T BN 155 201 | OF 00 00 00 00 00
HFRHAEBE N 0,
Control word set to 15;
Target torque set to 0.
FIE [F] A it 080
Send sync frame 181 | 3706 00 00
BE A | 2P BCE N 15; 201 | OF 00 64 00
= H bR BB 100,
Set target Control word set to 15;
forque Target torque set to 100.
HIE TRt 080
Send sync frame 181 | 370663 00

100 T Pagel00
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5.10.2. CANopen SDO B {5#=$I48 3
CANopen SDO communication message control
LAl ik ID=1 A4

Take the servo ID=1, for example

PT pattern | Steps COB-ID Message
WE N B 601 2F 60 60 00 04 00 00 00
Set the profile torque mode 581 60 60 60 00 00 00 00 00
BxtisAT A PT a0 601 40 61 60 00 00 00 00 00
Check operating mode to PT pattern 581 4F 61 60 00 04 00 00 00
HL LI PR AR 0x6040 BEE N 128 601 2B 40 60 00 80 00 00 00
Motor to clear the error reported 0x6040 581 60 40 60 00 00 00 00 00
setto 128
HLHLAE e 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 B 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 ¥ &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 B | BAsHAERE N 100 601 2B 71 60 00 64 00 00 00
Set target Target torque set to 100 | 581 60 71 60 00 00 00 00 00
torque
FINHEZZBERHERAF 5 101 U1 PagelOl
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FERE TwinCAT F b5

Chapter 6 TwinCAT Master Control

AR E FEAEET Beckhoff TwinCAT3 £ 3% ZeroErr EtherCAT Mk 15 £ i3t
17 PDO e & LA LB sh 2 i A A D IR
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

7£ Beckhoff B W T # & Hi A TwinCAT3 #f4: TC31-FULL-Setp.3.1.4024.35,
PR 22 2 [7) R HEAT 22358

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.

6.2 ESI XM E
The ESI File Placement
eRob [¥) XML(ESTAC & A2 A -
The XML(ESI) configuration file of eRob is named:
ZeroErr Driver3.2.0.xml.
Beckhoff TwinCAT3 ) XML(ESI) U742 0 F -
The XML(ESI) file storage path for the Beckhoff TwinCAT3 is as follows:
C:\TwinCAT\3.1\Config\lo\EtherCAT.

% 102 T Pagel02 TN R Z =R AR A A
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Parameter Configuration
PR axis HRENS I 123, 7 EX axis # S EGEATRCE -

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

movement.
NO. Action
1 HAHLE

Unit configuration

LE/E30 1 S H S TwinCAT project > NC-Task 1-SAF > Axes > Axis 1.

DA “settings” EIF .

) FEA I AL

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

the desired unit of the axis.

IScrluticrn Explorer b4 l eRob MotionContro & 3 -

o-O| & = -
fh' b | General Parameter

Search Solution Explorer (Ctrl+:) P~

fal Solution ‘eRob_MotionContral_Proje + Link To I/O...
4 ol eRob MationControl Project
b @ SYSTEM
4 MOTION
4 B NC-Task 1 SAF Auis Type: | CANopen DS40:
[E1 NC-Task 1 5VB
_".. Image )
7] Tables Rl
Objects

4 S Ayes

Wl o~ aremur

Link To PLC...

2 Enc ZHIXE :
Enc Parameter configuration

AN ST H & TwinCAT project > NC-Task 1 SAF > Axes > Axis 1 > Enc.
D A M) “Parameter” £+,

2)H#.i; “Encoder Evaluation” DA B IXEEETT. LLHIE-F7rF “The Scale Factor
Numerator” F1431} “The Scale Factor Denominator” [FJ{E 7] LATE Offline Value " 47
R4 o #% Scaling Factor Numerator £l scaling Factor Denominator {H331% & A 1, B3
i NC fhaz il &k 1 A0, sl ik 1 A gmidds ikt 67 & (plus)

FINHEZ BRI AR AT % 103 T Pagel03
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In the navigation directory on the left go to the TwinCAT project > NC-Task 1-SAF >
Axes > Axis 1 > Enc.

1) Click the Parameter tab on the right.

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

BN TuinCAT Project3d & x

control, it sends 1 unit, and the slave servo moves 1 encoder pulse position (plus).

Bl med
| (R | g | ﬁ|E| General NC-Encoder Parameter Time Compensation Online
| BT A AR Crrl+) P~
| @1 #=AE eRob MotionControl_Projed
<« @ a.\RobiMotianCantmLiject Erendar Evahiatore
4 |l sYSTEM P
N i Invert Encoder Counting Direction FALSE
> @ Real-Time Scaling Factor Numerator 1.0 |
& Tasks Scaling Factor Denominator (default: 1.0) 10
k= Routes o z
= Position Bias 0.0
2 Type System
TCCOM Objects Modulo Factor (e.g. 360.0%) 360.0 360.0
4 [E morion Tolerance Window for Modulo Start 00
a | X
W NCRa ki Encoder Mask (maximum encoder value) OxFFFFFFFF
[E1 NC-Task 1 5vB
-1asi
*® |age Encoder Sub Mask (absolute range maximum value) OxOOOFFFFF
[ Tables Reference System 'INCREMENTAL'
Objects Limit Switches:
4 3= Axes
4 B Ais Soft Positian Limit Minimum Manitoring FALSE
b8 Enc Minimum Position 0.0
b =l Drive Soft Position Limit Maximum Monitoring FALSE
T, Cirl
b e Maximum Position 0.0

3| ZHBEE:

The parameters are activated

AR TwinCAT->Activate Configuration, #8525 H$2/RHE, i “OK” BIH[,
ZHE )5 Online Value &7s N MUS BIME .
Click on the menu bar TwinCAT->Activate Configuration, and a prompt box will pop up,
click “OK”. Online Value displays the modified value.
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s eRob_MotionControl Praoject - TcXaeShell
TEF  EEE WENV WP SmE) B Tu_mnCAT_| TWinSAFE  PLC  EIAM(M) Scope TE(T)
= - Btg-2 0 m| - A | - | Windows »
! Build 4024.35 (Loaded ~ B2x |@ Activate Configuration |

EERE AR EFEEERSE(Crl+)

fa] a5 ="eRob MotionControl Projed
4 ol eRob MationCantral Proiect

[.3

Reload Devices

Scan

Activate Cenfiguration

Project:

Target:

Solution Explorer

eRob_MotionControl_Project

Restart TwinCAT System
Restart TwinCAT (Config Mode)

Toggle Free Run State

" .

<Local >

o]

Cancel

eRob Motioncontro = x [

) o-g & = : = 5
a | =i General NC-Encoder Parameter Time Compensation Online
Search Solution Explorer (Cirl+;} R~
&1 Solution 'eRob_MationControl_Proje =
- ui eRob_MotionControl_Project D e R
b @l sYSTEM i 5 3 EE Bl eatee
5 @ MOTION Invert Encoder Counting Direction FALSE FALSE
4 @ NC-Task 1 SAF Scaling Factor NMumerator 1.0
[B9 NC-Task 1 5VB Scaling Factor Denominator (default: 1.0) 1.0 1.0
&% Image | Position Bi 0.0 [0.0
I Tables | Position Bias 0. | 0.0
Objects Modulo Factor (e.g. 360.0%) 360.0
4 Axes Tolerance Window for Modulo Start 0.0
4 Axis 1 I
Rt s Encoder Mask (maximum encoder value) OxFFFFFFFF
4 ¥ Enc
b [0 Inputs Encoder Sub Mask (absolute range maxi... | 0x000FFFFF
b B Outputs Reference System 'INCREMENT...
b i R, z
i Drive Limit Switches:
Iy Ctrl |
b Inputs Soft Position Limit Minimum Monitoring FALSE
b [ Outputs Minimum Position 0.0
BLG Soft Position Limit Maximum Monitoring FALSE
[E) sAFeTY I !
E Cis Maximum Position 0.0 0.0
ANALYTICS + | Filter:
“ s + | Homing:
rl 4% Devices
4 == D:Vife 3 (EtherCAT) Download Upload Expand All | Collapse All Select All
28 mana

BEZUBCE

Motion parameter configuration

EEIBFISHHF: The TwinCAT project > MOTION > NC-Task 1 SAF > Axes >

Axis 1.

D A M) “Parameter” £+,
2)#5f; “Maximum Dynamics” « “Default Dynamics” #1 “Manual Motion and Homing”

LA T

3)ME “Offline value” HHE LU NI

BN 2 BRI R A
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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,“Maximum Dynamics”,“Default Dynamics” and “Manual Motion and

Homing” arrow to view the options.

3) Modity value in the “Offline value”.

Solution Explorer B -robvoiorcoriro - < I

@ o-a| &=

Search Solution Explorer (Cirl+;) P -

General Settings Parameter Dynamics Online Functions Coupling Compensation

] Solution 'eRob_MotionControl_Proje +

4 o1l eRob_MationControl Project Maximum Dynamics:
b (@ SYSTEM : i
" MOTION Reference Velocity | 262144.0
4 @ NC-Task 1 SAF Maximum Velocity 262144.0
[B1 NC-Task 1 5VB Maximum Acceleration 262144.0
’_’.., Image : 2 I | T
S Tables Mazximum Deceleration 2621440 262144.0
Objects - | Default Dynamics:
4 T Axes Default Acceleration 5566.0
S Default Deceleration 5566.0
4 % Enc |
b Inputs Default Jerk 5566.0
b [ Outputs - Manual Motion and Homing:
bl Drive | " . I
ey Homing Velocity (towards plc ca... | 30,0
b [ Inputs Homing Velocity (off plc cam) 30,0
b Bl Outputs Manual Velocity (Fast) 5566.0
Manual Velocity (Slow) 5566.0
Jog Increment (Forward) 50 5.0
ANALYTICS Jog Increment (Backward) 5.0 5.0
# iz + | Fast Axis Stoo:
4 "% Devices
4 = Device 3 (EtherCAT) Download Upload Expand All Collapse All Select All
% Imaqe
5 Monitoring Z ¥t &
Monitoring Parameter configuration
AL FHTH FH: The TwinCAT project > MOTION > NC-Task 1 SAF > Axes >
Axis 1.
DR A M) “Parameter” T,
2)Hd “Monitoring” DA E X EEIE T,
3){E “Offline value” K “Monitoring ” ZHEHCH “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.
% 106 T{ Pagel06 W F 2 ZERHA R AR
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General Settings Parameter Dynamics Online

Default Dynamics:

+  Manual Motion and Homing:
+ . Fast Axis Stop:
+ . Limit Switches:
. Monitoring:
| Position Lag Monitoring FALSE I
1 Maximum Position Lag Value 5.0
Maximum Position Lag Filter Time l0.0E .'C-.CE
I Position Range Monitoring FALSE _'J FALSE I
. Position Range Window . 5.0 .
I Target Position Monitoring FALSE I
Target Position Window 2.0
Target Position Monitoring Time 0.02
[1n-Ta rget Alarm FALSE
. In-Target Timeout 5.0
. Motion Monitoring . FALSE
. Motion Maonitoring Window 0.1
Motion Monitoring Time 0.5
+ . Setpoint Generator: .

Functions Coupling Compensation

SR -

The parameters are activated

Online Value &7~ AEMUE FIME

click OK. Online Value displays the modified value.

S HAE TwinCAT->Activate Configuration, R /523 HIFERHE, s diaf e RIA] .

Click on the menu bar TwinCAT->Activate Configuration, and a prompt box will pop up,

? eRob MotionControl Project - TeXaeShell
IR  &EE WENV mEPE)  ZAEiE)  BED)

 TwinCAT | TwinSAFE  PLC

EIL(M)  Scope TEM

-0 | B2 w m| T | 7 Windows

3

! Build 4024.35 (Loaded ~| _ |2 @[]

L. Activate Configuration

Rob MotionC E Restart TwinCAT System
eRob_MotionCo

- 1
©-a| p=

00 Q E:v|

EY  Restart TwinCAT (Config Mode)

Number Dewi
— - Reload Devices
EERRAEEEEESCurlt) P~ g
can

fal B22AE"eRob_MotionControl_Projes Toggle Free fin Stits
4 ol eRnh MatinnCantral Proiect

Activate Configuration >

Project: eRob_MotionControl_Project

Target: <Local =

RPN 22 R A R A A
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PDO Configuration
A EEFTHT Beckhoff TwinCAT3 Fufix PDO BhaSic B B AR EAE DRI

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” & I (% N A% tH 11 PDO 43-Fie i H Ha] I,
BRI B AEH 0304 PDO : “0x1600-RxPDO B S, 0x1A00-TxPDO b 2
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 CoE - Online Online General EtherCAT DC Process Data Pl Startup  Cof - Online Gnline
Sync Manager: RGOS Sync Manager: PDO List:
SM Size Type Flags Index Size  Name SM Size  Type Flags Index  Size  Name
0 128 Mbx. 0x1600 100  Receive PDO mapping 0 0 128  Mbx. 01AD0 100 Transmit PDO mapping 0
1 128 Mbxin 0x1601 60  Receive PDO mapping 1 1 128 Mbxn G1ADT 120 Transmit PDO mapping 1
2 10 OQutp.. 0x1602 40  Receive PDO mapping 2 2 10 Outp.. O0x1A02  10.0  Transmit PDO mapping 2
3 12 Inputs 0x1603 140  Receive PDO mapping 3 3 10 Inputs Ox1A03 140 Transmit PDO mapping 3
0x1604 120  Receive PDO mapping 4 O0x1AD4 140  Transmit PDO mapping 4
0x1605 160  Receive PDO mapping 5 Ox1ADS 140 Transmit PDO mapping 5
0x1606 20.0  Receive PDO mapping 6 0x1A06 160  Transmit PDO mapping 6
0x1607 80 Receive PDO mapping 7 01A07 40 Transmit PDO mapping 7
PDO Assignment (0x1C12); PDO Content (0x1600): PDO Assignment (0x1C13); PDO Content (0x1A00):
[]0x1600 8 Index  Size  Offs  Name [10x1A00 A Index  Size  Offs  Name
B 0x607A.. 40 00  Target Position 0x6064.. 40 00  Position actual value
0 0x60FE:. 4.0 40 Digital Qutputs 0x60FD... 4.0 40 Digital Inputs
|| 0x6040... 2.0 8.0 Control word 0x1AD 0x6041... 2.0 8.0 Status word
0 5 (e 100 ]0x1A05 N 100

2 TxPDO FL &
TxPDO configuration

n] LLE I 3% TxPDO (0x1A00) F7E “PDO content” & H Hi 45 i #. i >k 5 2 TxPDO
Wit o AT DA BE et h B SIAT SR 5, R S s R AT DA N B IAT BB N 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.

% 108 11 Pagel08 EINTEZ =R R AT
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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 |
1128 Mbxin 0x1A01 120  Transmit PDO mapping 1 3
2 10 Outp... 0x1A02 100  Transmit PDO mapping 2 F
2 10 Inputs 0x1A03 140  Transmit PDO mapping 3 F
0x1A04 140  Transmit PDO mapping 4  F
0x1A05 140  Transmit PDO mapping 5 £
0x1A06 160  Transmit PDO mapping 6 F
O0x1A07 4.0 Transmit PDO mapping 7 F
PDO Assignment (0x1C13): PDO Content (Ox1A00):
Index  Size  Offs  Name T
0x6064.. 40 0.0 Position actual value C
Ox6OFD.. 40 40  Digital Inputs C
O 0x6041... 2.0 8.0 Status word L
[Jox1405
= ‘0 Add New Hem... Ctrl+Shift+A |
Name Online Type L
Delete Del
#I Position actual.. X 1537438 DINT 1o
#1 Digital Inputs 0 DINT -
#status word X 4616 UINT B
1 WeState X 0 BIT Print.. Ctrl+p
# InputToggle X 0 BIT Move Up
#1 State 10248 UINT Move Down

3 NIRRT RANE o SN RAL R AT DAL SO AR T ) BEAT AR N B i,
FERIAN PDO 0x1A00 LA — N3G, B3 R 7 A LA A3t 3K 5 5 28] o 3t 42 1) 45 F) 77 i 55 11
IOE

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.

Edit Pdo Entry b4
Hame: Actual velocty 2
Index [hexk  BOBC 24684 Cancel
Sub Index 0

Data Type: DINT v

Bitlentgh 32 2

From Dichonany:

b0 - Avpalasy posiion actual value
D205 - Anabog Input

2240 - Motor Encoder Positon
2241 - Encoder Compare Difference
0x603F - Emor code
Ox6041 - Status word

06061 - Modes of operabon display
Dbl62 - Postbon demand value

FINHEZ BRI AR AT 2 109 T Pagel09
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ieroeof Vizual Studio

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

YES NO
=

4 PDO Content(0x1A00) H1 57~ CL A A X %
The inserted object appears in the PDO Content (0x1A00).

General EtherCAT DC Process Data Plc Startup CoE - Online Online

Sync Manager: PDO List:
SM  Size  Type  Flags Index Size MName Flag
0 128 Mbx.. Ox1A00 120  Transmit PDO mapping O
1 128 Mbxin 0x1401 120  Transmit PDO mapping 1
2 10 Outp... Ox1A02 100  Transmit PDO mapping 2
B 12 Inputs Ox1A03 140 Transmit PO mapping 3

Ox1A04 140  Transmit PDO mapping 4
Ox1A05 140  Transmit PDO mapping 5
0x1406 16,0  Transmit PDO mapping 6
Ox1A07 4.0 Transmit PDO mapping 7

o n e o B o el £ B Ty R PR |

PDO Assignment (0x1C13): PDO Content (O 1AQ0):

Index Size Offs Mame

0x6041... 2.0 0.0 Status word
0x6064.. 4.0 2.0 Position actual value
0x606C... 4.0 6.0 Actual velocity
[10x1A05 0x6077.. 20 100  Toraue Actual Value

5 RxPDO it &

RxPDO configuration

##% RXxPDO (0x1600) FF4£ “PDO Content” B I 47 # B oty K B 240 RxPDO WS o AT LUBE ok
TR B WU XS G, HT ISR o BT LA N 21 2 s B s I B E -

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.

% 110 T Pagell0 EINTEZ =R R AT
ZeroErr Control Co., Ltd


http://www.zeroerr.cn

er

inside | R Z 7<3F ZeroErr

WWW.ZCrocrr.cn

General EtherCAT DC

Process Data

Plc

Startup CoE - Online Online

Sync Manager: PDO List:
SM  Size Type Flags Index Size Name Flags SM
0 128 Mbx. |0x1600  10.0  Receive PDO mapping 0 1 2
1 128 Mbxin 0x1601 0.0 Receive PDO mapping 1 F
2 10 Outpu. 0x1602 4.0 Receive PDO mapping 2 F
3 12 Inputs 0x1603  14.0 Receive PDO mapping 3 F
0x1604 12,0 Receive PDO mapping 4 F
0x1605 16.0 Receive PDO mapping 5 F
0x1606  20.0 Receive PDO mapping & F
0x1607 8.0 Receive PDO mapping 7 F
PDO Assignment (0x1C12): PDO Content (0x1600):
[10x1600 s Index Size Offs Name Type
Ox607A... 4.0 0.0 Target Position DINT
Ox60FE:... 4.0 4.0 Digital Qutputs UDINT
0x6040... 2.0 8.0 Control word UINT
excluded
- — - i ‘0 Add New item... Ctrl+Shift+A i
Name Online Type Size 3
Delete Del
¥ Status word X UINT 20 1
¥ Position actual.. X DINT s
¥ Actual velocity X DINT 4.0 1
¥l Torque Actual . X INT 20t Ctrl+
¥ WcState X BIT 01 7
¥ InputTaggle X BIT 0.1

xR

THEFERT —AATB 3 2R, XAPIE R SR T 1% B 07 m AT s st %, B,
TEfH PDO 0x1600 HFS433d AN — N 5, B3R B 7R AT DU 25 3k 42 il 2% 21 i DR 2h 28 77 ) hoke

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.

| Mame:

| Itndex [hex):
! Sub Index:
Data Type:

Bit Lentah:

| Edit Pdo Entry

Target Torque

BO71

246

33

Cancel

i

INT

3

16 -

Fram Dictionany:

S

OxB0BE
OxR067
0x6063
|| OxGOBA
|| OxBOED
i | OxBOGE
0xBOGF

0x6078:07 -
0x6078:02 -

L i W Y

i :DHED?'I -TarEBtTorgue i 1
4 - M ax torque
OxB072, - Target pozition

- Following error time out
- Position window

- Position window time

- Sensor selection code
- Yelocity window

- Welacity window time
-Welocity threshold

e

Min position range limit
I aw position range limit

AT

BN 2 BRI R A
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Process data of 'Drive 1 (ZeroErr Driver)' may changed.
Relink with axis "Axis 1

YES NO
=0

7 RxPDO Content(0x1600) H &7~ 4l N IR % .
The inserted object appears in the RxPDO Content (0x1600).

General EtherCAT DC Process Data  plc Startup CoE - Online Online

Sync Manager: PDO List:
SM Size Type  Flags Index Size MNarme Flags
0 128 Mbx. 0x1A00 120 Transmit PDC mapping 0
1 128 Mbxin 0x1401 120  Transmit PDO mapping 1 F
2 12 Qutp... 0x1A02 100 Transmit PDO mapping 2 F
3 12 Inputs Ox1403 140 Transmit PDO mapping 3 F
Ox1404 140  Transmit PDO mapping 4 F
0x1A05 140  Transmit PDO mapping 5 F
Ox1A06  16.0 Transmit PDO mapping 6 F
Ox1A07 4.0 Transmit PDO mapping 7 F
PDO Assignment (0x1C12): PDO Content (Ox1600):

Eﬁxh?DD : = Index Size Offs MName
[0 ﬁz Z‘::;::’ = o 0x6040.. 20 00  Control word
| Ox6071... 2.0 2.0 Target Torque
lexcluded b 0x607A... 4.0 4.0 Target Position
[]0x1605 (excluded b { Ox60FF:... 4.0 8.0 Target Velocity

FoAh B X 5 7 BT B 4% PDO,

modes of operation it is necessary to link the PDO’s manually.

8 24 PDO MRS 5 0, TwinCAT £ F sh B8R A<, LL#E7E PREOP=>OP i /&
1A N IXE) 2% . F 8 DSP402 v, WSS 5 H 55 RE 28 P bRAET 5 % .

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

%5 112 T Pagell2 EINTEZ =R R AT
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

er:

. H =A= — o3
inside | X ZEZFE ZeroErr WWW.ZETOeIT.ch

4 /o
4 "L Devices

4 =% Device 2 (EtherCAT)

tl Image

*® Image-info

2 SyncUnits

1 Inputs

B Outputs

& InfoData

"‘2‘ Drive 1 (ZercErr Driver)

4 | Transmit PDO mapping 0
#| Status word
#| Position actual value
# Actual velocity
% Torgue Actual Value

4 [ Receive PDO mapping 0
- Control word
E- Target Torque
E- Target Position
E- Target Velocity

A ¥ v T v

6.51&

EIFEH|

Motion Control

NO.

Action

1

EtherCAT 2 1 ) EAR 0L Z0FE “ SM-synchron” 8% “DC-synchron” 2 [B] (T i+,
A, %7 “DC-synchron” .
The operation mode of EtherCAT interface has to be selected between “SM-synchron” or

“DC-synchron”. In this example “DC-synchron” is selected.

@ o-a|s-=

General EtherCAT DC Process Data  Plc Startup Cof - Online Online NC: O

Search Solution Explorer (Ctrl+;) P
] Solution 'eRob_Motioncontrol Project’ (1 project) Operation Mode: IDC-Synchron V]
4 1 eRob MotionControl_Project

bl SvsTEM Advanced Settings...

b

ANALYTICS
4 /o
4 ﬂé Devices
4 == Device 3 (EtherCAT)
’:., Image
*B Image-Info
b 2 SyncUnits
3 Inputs
b Outputs
@ InfoData

I‘ 3._, Drive 1 (ZeroErr Driver) I

P Transmit PDO mappinag 0

RPN 22 R A R A A % 113 Ui Pagell3
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2 I L “Ba Activate configuration” JKIHIEHC & -

e

Activate the configuration by clicking “z2" Activate configuration” .

FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC SCOPE TOOLS WIND
i | B~~~ o | ¥ | { Windows r
©  Build 4024.35 (Loaded ~ _2 (Loaded -| -7 3 4 | A X L Activate Configuration l

1 Restart TwinCAT System

eRob_MD'E
q Restart TwinCAT (Config Mode)

@ o-a &=

Genera; Reload Devices
Search Solution Explorer [Ctrl+;) P~ :
3 M“YES”,
Click YES.
r .|
TcXaeShell X

o Restart TwinCAT System in Run Mode
YES OK
=

4 1) X5 Driverl(ZeroErr Driver), #A “NC:Online” J[H, it “Set” K)o HIIRE.
2) Hid “All” BHE.

1) Double click on the Driverl(ZeroErr Driver) . Navigate to “NC-Online” and click on
“Set” in the Enabling menu.

2) Click on “All” to set the enables.

% 114 7 Pagell4 FINHEZCERHERAF
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General EtherCAT DC Process Data Plc Startup CoE - Online Online NC: Online |
1 537489 0000 Se’tpoint Position: I"I"II"I"I]
\ ; | 153?4BE.DODD|
Lag Distance (min/max): _mm]_Actual Velocity: [mmy/s] Setpoint Velocity:  [mm/s]
0.0000 (0.000, 0.000) | ‘ 72.3593 | | D.DDDD|
Override: [%6] Total / Control Qutput: [36] Errorn:
‘ 0.0000 %] | 000/ 0.00 %] | 0 ([h:ﬂj|
Set Enabling W
Status (log.) { ) Enabling
[JReady NOT E EU”L'T__"'E[ ok []contraller ]
: eed Fw :
[Jcalibrated I Mend [ Feed Bw Cancel [JFeed Fw
[JHas Job I men [JFeed Bw
Owemde [Z]:
Controller Kv-Factor: |EI | 2 [ all ] locity: [mmy's]
1 ¥ |262144 4
Target Position: [mm] Target Velocity: [mm/s]

C o |

- —| +| ++| ®| —
F1 F2 Fg | _F4 F8| LF9

WAER N BhR A B H AR, B “F5” teti¥ e sh 2 B AR B . Al “F1. F2.
F3. FA” i n] Fa2 | U POE sl 2180 1E e, midy “F8” JERRAT R .

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

i___ Setpoint Position: mm]

| 1537487.0000 =

Lag Distance (min/max): “mm] Actual Velocity: [mm/s] Setpoint Velocity:  [mmys]

| 1.0000 (-2.000, 3.000)‘ ‘ 11.3306| | 0.0000‘

Owerride: [36] Total / Control Output: [%] Errorn

| 100.0000 %‘ ‘ 0.00 / 0.00 %| | 0 (0x0) ‘
Status (log.) Status (phys.) Enabling

[-1 Ready B4 NOT Moving JCoupled Mode = Contraller
[Jcalibrated [ Moving Fu []In Target Pos. Feed Fw
[Has Jab [ Moving B [Jin Pos. Range [#]1Feed Bw

Controller Kv-Factor: [mmy's/mrm] Reference Velocity: [mmy's]

[ m |262144 IH

Target Position: [mm] Target Velocity: [mmys]

[0 Y |
=T = 1 +F 5] —-

Fi| F2| F3| F4 F9
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FLE EiRAIE
Chapter 7 Error Handling

7.1 CANopen 18{5%51= (Abort Codes)

CANopen Communication Error (Abort Codes)

Abort code Name Meaning
0x00000000 TR BAE ARIh
No abort Communication successful
0x05030000 DI R i R AL DI
Toggle error Toggle bit not alternated
0x05040000 SDO SDO G
SDO timeout SDO protocol timed out
0x05040001 R4 AREBCRFN R i /R Ss Ae T
Command unknown Command specifier unknown
0x05040004 CRC R4t iR CRC K5 R
CRC error CRC check failed
0x06010000 V7 IR B R X RASCRF VI ]
Access error Unsupported access to an object
0x06010001 R R WEEAGNR
Write only error Read command to a write only object
0x06010002 HE R S R xR
Read only error Write command to a read only object
0x06010003 | FEIIAAESA REGNTRS, TRIBH 0" WA
Subindex can not be written | 5 A
Subindex can not be written, subindex must
be“0”(zero) for write access
0x06010004 ANZZHF SDO Vil AR R 56 43 V7 ) R Vg R 1206 B
SDO complete access not | The object can not be accessed via complete
supported access
0x06020000 VI X GAAFAE X G B PO RANEAE
Object does not exist error Last read or write command had wrong object
index or subindex

FINHEZ BRI AR AT # 117 T Pagell?
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0x06040041 PDO WA iR X RAGEMT 2] PDO
PDO mapping error Object is not mappable to the PDO
0x06040042 PDO KJZ 4% WSS IR R H A B Y PDO K
PDO length error Number and length of objects to be mapped
would exceed PDO length
0x06040043 — S HE R — RS EAR
General parameter error General parameter incompatibility
0x06040047 — R A A BB A R R A AN A
General internal General internal in compatibility in device
incompatibility error
0x06060000 B A R B AR R 3 BN RV ) 2RI
Hardware error Access failed due to hardware error
0x06070010 | R4 B Bk it Y NI T T S NI
Service parameter error Datatype does not match, length or service
parameter do not match
0x06070013 IR %5 2B R S B R I CEitE NNV & 2 § N1V N )
Service parameter too short | Datatype does not match, length of service
error parameter too low
0x06090011 TRIIHR TRLIAAE
Subindex error Last read or write command had wrong object
subindex
0x06090030 ZRCE e B R R i S HEUE A
Value range error Value range of parameter exceeded
0x08000000 — R AR — R R
General error General error
0x08000020 FOBRAFFE IR H G AN Rl R AE BUORAF 21 S
Transferor store error Data can not be transferred or stored
0x08000022 AR R 2 HT IR RS BB A B8 A8 BUORAT 2 M
Wrong device state error H
Data can not be transferred or stored to
application because of present device state
0xOFOOFFBE | Z 4% TR IR
Password error Password is incorrect
0xOFOOFFBF | 4Ri:4R2 4% B (AR R 2 AKED
Illegal command error Command code is illegal(does not exist)
0XxOFOOFFCO | NMT R % BER AL T H R NMT R
Wrong NMT state error Device is in wrong NMT state

5 118 Tl Pagell8
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7.2 &R

Device Error

0x603F Error
Code Hex(Dec)

Message

0x0000(0)

fAl iR #E 4T (Ready to switch on)

0x2214(8724)

FLHL HL L i 9 (Motor current is over current)

0x2250(8786)

N = A HL IR AGEEPR  (Sum of motor three phase current exceed the limit)

0x2341(9025)

U AHid 7% (The U phase over current)

0x2342(9026)

V iy (The V phase over current)

0x2343(9027)

W HHid i (The W phase over current)

0x3210(12816)

BRegH R (The bus voltage is overvoltage)

0x3220(12832)

B K& (The bus voltage is undervoltage )

0x4110(16656)

D& iR Eid % (The temperature of the power component is too high)

0x7121(28961)

AL (Blocked motor rotation)

0x7305(29445 1 25 i B B 2 1 7 15 B 1 B s tH A (The data read from the single-turn
encoder at the load side is incorrect)

0x7306(29446) R L ity B ] 4t 0 2% 15 X (1) 4% i #85 (The data read from the single-turn
encoder at the motor side is incorrect)

0x730D(29453) FEh 45 557  (Battery warning error)

0x730F(29455) FE B R AR (Battery low voltage)

0x7311(29457)

KRR AL AL B R ZHE R (The position error of the sampled motor end
exceeds the limit)

0x7314(29460 KO0 2 %2 Bl vH BOR b EE R R N, EE B AR e A 2SS B % R
( Detection of multiple revolutions count battery reconnection. Reset the

load end encoder to clear this alarm)

0x7315(29461 KR A A B iR ZE R (The sampling load position error exceeds the
upper limit)

0x7350(29520) FE MLt 2 S 28 S A S FF - (Motor side encoder type is not supported )

0x7374(29556) Z PE A B 551% (Multi-turn position error)

0x7377(29559 H B Z A7 5 A 5 B (Brror message for reset pin detected)

0x737A(29562) B 48 ity PP 2 i 2% 3 B4 1% (Error in startup of single-turn encoder at the
load side)

0x737E(29566) FEL AL v 1 BBl S 10 2% ) B4 % (Error in startup of single-turn encoder at the

motor side)

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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0x8130(33072) | CAN ‘L»gkfiix (CAN Heartbeat error)

0x8400(33792) R ZE R #IME (The velocity error exceeds the limit value)
0x8401(33793) LML I %= (Motor velocity exceeds the limit value)

0x8500(34048) fr B R Z R H FRHME (The position error exceeds the limit value)
0xA000(40960) | FEufifizk (The master station goes offline)

0xF004(61444) EtherCAT #J41b %1% (EtherCAT initialization error)

0xF005(61445) STO IhEEW % (The STO function is activated)

0xF006(61446) Z BB AR (Multi-turn circle count error)

0xF008(61448) B R T RV B/ Mt K (19V)  (The bus voltage is lower than

the minimum allowable supply voltage 19V )

7.2.1. 0x0000(0): fAIBR/E&Z4F (Ready to switch on)

0x603F Error
Code
(Hex):0x0

0x603F Error
Code
(Dec):0

CAN, MODBUS
Error Code
(Dec):0

NS

el Al 25

Message Ready to switch on
=R LA ARG LAEIENR, TARRR

The immediate
causes

The system works properly without any error

] HE SR A

Possible
causes

HEE X

suggestions

7.2.2. 0x2214(8724): EBHLEEFRIL R (Motor current is over current)

0x603F
Code
(Hex):0x2214

Error

0x603F Error
Code
(Dec):8724

CAN, MODBUS
Error Code
(Dec):1016

NS R LI
Message Motor current is over current
ELHE R R 2 LR R LR ORI i

The immediate
causes

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

AR iR
Possible
causes

1. ARl o Kp A1 KGR B A A 2

2. BCKHALHEG WD EAAH

3. B E . phlid K (WUBRRLE S . AR N E . HL
WAL

4 UL FLR 2 2 [a) B R AL YR 28 5 58 A 2 ) Jed it
1.Unreasonable setting of Kp and Ki in current loop

2. Unreasonable maximum motor current (shut off) setting

#5120 T Pagel20

RPN 22 R A R A A
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

inside | g%ﬁ??ﬁ ZeroErr

WWW.ZCrocrr.cn

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

HEE I

suggestions

1 MESHRG N S8 (BB Kp M Ki, #&
REHLEIR COCHT D

2. HERRGEGEW, FHIK, EERGTHRILE R

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

7.2.3. 0x2250(8786): EBHL=1HEERFNFEFR (Sum of Motor three phase
current exceed the limit)

0x603F Error
Code
(Hex):0x2250
0x603F Error
Code
(Dec):8784
CAN,MODBUS
Error Code
(Dec):6000

N b FELTL = AH R I A R
Message Sum of Motor three phase current exceed the limit
HAJE K ATt = A LA R 5% 22 68 1ot 1 1

The immediate
causes

Three- phase current error exceeds the threshold is detected

] RE A LANG B FIR HT % Kp. Ki IE

Possible 2AVE B A AR 2 W E

e 3HHULE, Jph CWURRER . BUBRISA I L
Ciiiiip)
4 HNLRERER R, L
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

HEA E W 1A E L RIS Kps Ki % E (& eTuner EAZHLHE A

suggestions HEFHIHD

2T =AHEHRARZE R B (F eTuner FAIHL 24 HIE
R, WESTHRANHEIER (Gl Binl, @EIAE
B E

3IRBRAE, HEERHUGRE RV TR SR R5E. L
PR LS5 )
4 IEHRIER BN =L

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

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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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
lubricating oil, bearing jam, mechanical rust, etc.)

(dry

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

7.2.4. 0x2341(9025):

U #8i23% (The U phase over current)

0x603F Error
Code
(Hex):0x2341
0x603F Error
Code

(Dec):9025

CAN, MODBUS
Error Code
(Dec):1013

NS

U IR

Message The U phase over current
=R LA U HH R e K AR LA (SR

The immediate
causes

U-phase current exceeds maximum single-phase current (off)

A REJE A

Possible
causes

1. AGBER R Kp. Ki &
2. ANEHMRERKBEMBR O ®E

3. S E, by (HUMRLTE . AL AR N
D

4. HNLEN IR 2 8] B Ah e A i

1. Improper setting of Kp and Ki in current loop

B

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

HEEEW

suggestions

1. MBI Kp. Ki W& (AF eTuner EAIHLHL
[ 5 S 187D

2. A RAHER K E (&%F eTuner FA7HL % 4 HL YR A
M), MRTFETHRKEVHETR WD

3. R EL, HEBRNUBOME R TR AR
P ES 2L 55D

4. R AN LR

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

28 122 T Pagel22
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7.2.5. 0x2342(9026):

V #HiZ% (The V phase over current)

0x603F Error
Code
(Hex):0x2342
0x603F Error
Code

(Dec):9026

CAN, MODBUS
Error Code
(Dec):1014

e fE B

V i

Message The V phase over current
HARJE VA R A K AR LA (SR

The immediate
causes

V-phase current exceeds maximum single-phase current (off)

] HE SR A

Possible
causes

1. ANAHEAHER BB Kp. Ki &
2. NEHMBRREMER W) RE

3. S E, by (HUMRLTE . AL AR N
D

4. HNLEN IR 2 8 B Ah e A

1. Improper setting of Kp and Ki in current loop

B

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

HEEEW

suggestions

1. MBI EEE Kp. Ki W& (AF eTuner EAIHLHL
[ S 187D

2. A RAHERKE (&%F eTuner FA7HL %4 HL YR A
M), MRTFETERKEVHETR WD

3. R EL, HEBRNUBMOE R TR AR
P ES 2L 55D

4. FEE AN LR

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

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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7.2.6. 0x2343(9027):

W HHiZ3% (The W phase over current)

0x603F Error
Code
(Hex):0x2343
0x603F Error
Code

(Dec):9027

CAN, MODBUS
Error Code
(Dec):1015

e fE B

W AR

Message The W phase over current
HARJE WA HEL TR I e K AR IR (SR

The immediate
causes

W-phase current exceeds maximum single-phase current

(off)

] HE SR A

Possible
causes

1. ANAHEAHER BB Kp. Ki &
2. NEHMBRREMER W) RE

3. S E, by (HUMRLTE . AL AR N
D

4. HNLEN IR 2 8 B Ah e A

1. Improper setting of Kp and Ki in current loop

B

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

HEEEW

suggestion

1. MBI EEE Kp. Ki W& (AF eTuner EAIHLHL
[ S 187D

2. A RAHERKE (&%F eTuner FA7HL %4 HL YR A
M), MRTFETERKEVHETR WD

3. R EL, HEBRNUBMOE R TR AR
P ES 2L 55D

4. FEE AN LR

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): BB JEiFE (The bus voltage is overvoltage)
0x603F  Error | #2515 & BT
Cod
(I;) ef):0x3210 Message The bus voltage is overvoltage
IER BELR e v T e SO VR LR RO
0x603F Error | The immediate | The bus voltage is higher than the maximum allowable
Code causes voltage setting
(Dec):12816 i S
A R R A 1. YR &
Possibl A H I B T o1
CAN, MODBUS C;j:;lz e 2. ANE B B A AU VE LU B
Error Code 3. BN BN 305 1A S AT U7 AR [F
(Dec): 1008 TARFER G SRS

4. S FEEL BT
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

HEEEW 1. o e

suggestion 2. B R AUHEERE (EF eTuner 7ML 24 IR
FHHD

3. PR A PRI R A R M TR R
4. A YR I TR B
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

7.2.8. 0x3220(12832): B}ZkE[EKX[E (The bus voltage is undervoltage)

0x603F  Error | $&/515 8 BRI K T
8;) :f):0x3220 Message The bus voltage is undervoltage
HEZJRR BRI AR T AR VPR B
0x603F Error | The immediate | The bus voltage is lower than the minimum allowable
Code causes voltage setting
YT % 2 Z PR A BRA A 5 125 U1 Pagel25
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(Dec):12832 A R S5 R 1. LR AR
Possible 2. AEHBRKAVFHEERE
CAN, MODBUS | €auses 3. HETRA R
Error Code
(Dec):1009 4. HNLBN 12 A a5 A 7 i i
5. AT ESIEEE R, kR JE B K
6. BRI, S B R] S B HR IS K

—_—

. The power supply voltage is too low
2. The minimum allowable voltage is set improperly
3. The power supply is insufficient

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

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

6. Overload or structure stuck, resulting in excessive
instantaneous starting current

HEE X

suggestion

1. R AR T A A R 75 0 A SE RIS AT A 23R .

2. §77F eTuner EAZHLH) 22 A IR S, EH RN RVFEE
RSB E A,

3. R OCTT HYREEZR, IR AF/EZ S eRob 14 AR L
B4, WRAFEZ S eRob B4 SR cHELE, tHnIRES| kL LE
LR R R JEREE, 155 % eRob ML s A4 - Tt
(5. 1B W) .

4. ARG PRI .
5. ARG 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, section 5.1 '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):

NERTREIS

(The temperature of the

power component is too high)

0x603F Error
Code
(Hex):0x4110
0x603F Error
Code

(Dec):16656

CAN, MODBUS
Error Code
(Dec):1018

e fE B

AL

Message The temperature of the power component is too high
HAEE D ZR 85I P A SRR i o e v U VIR

The immediate
causes

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

A fe R A 1. HEAAR
Possible 2. AEHER RS LEREZRE
. 3. FRBR LB
4. BE AL CAIRE 01, A 1) I 8 5 2 e i R 4R
YEFFAEAR R IOME, & AR P PR 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
FEA W L hnss el e 3 e KA G m i by ket x s )
suggestion 2. WMt LFIRE R E (&% eTuner EAIAL 24 HLIF

FmD . NN T85°C

3. &% (eRob HLEs NIRRT 24 F I ]
2 2 P85

4. fE BB, EESEMBIL. WEhE. 73K

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

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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7.2.10. 0x7121(28961): E#13#E5% (Blocked motor rotation)
OCX6O3F Error | $27515 & HUHLIE 2
(1;) :f):(mm Message Blocked motor rotation

HIZR K HALIZAT RS A LB, 1

0x603F  Error | The immediate | FH AL LI K 3 e i HL A AL I 2 /N - B e o P H R 48
Code causes IS [E) K- B A I (]
(Dec):28961 Motor running state trigger motor blocking setting:

The motor current is greater than the stop-turn current and

CAN, MODBUS The motor velocity is less than the stoppage velocity and the

Error Code dJuration is | than the st i
(Dec):1007 uration is longer than the stoppage time
EIREE S 1. fdod &, Hibkat, @17k
Possible 2. NEHPFFE R IEE
causes .
! 3. AETM R R E
4. B A R M E

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

A il 1. KBNS, AL

suggestion 2. M EFEHREE (BH eTuner EAINLZ 4 HYE AT
3. T AR R B (B E eTuner EATALIEFE ORGP G
4. IEB IRV B R A B AMEA A

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

7.2.11. 0x7305(29445): Ta%im B B 4miS s L BN # R 38 (The data
read from the single-turn encoder at the load side is incorrect.)

Ox603F  Brror | JEavf k| G o Bl i A S B e e
Code

Message The data read from the single-turn encoder at the load

% 128 T1 Pagel28 EINTEZ =R R AT
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(Hex):0x7305

0x603F
Code
(Dec):29445

Error

CAN, MODBUS
Error Code
(Dec):3105

side is incorrect.

HAZR A

The immediate
causes

R A A v R Pl G B 45 7 A A 1) i B 3 [ 1 5
¥ 8
When sending the command to read the position information

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

] REJE A 1AL R AR, BRI BIE 2 19V PUR I S B i e
N e ; A2 L A
Possible %/zLFI%I'ﬂE7 }‘}\ffﬁ%ﬁl’z@ﬁ/ﬂnmﬂj%ao
causes 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.
FEA W LA R AR IR B8P 2 B AR E
suggestion Please check the power supply's operational status and

measure the voltage to determine if it is stable.
2.5 SR 2 AR [

Please update to the latest firmware

7.2.12. 0x7306(29446): FB#linm 5 B 4mpS R I BN RV B H$E (The data

read from the single-turn encoder at the motor side is incorrect)

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

(Dec):29446

CAN, MODBUS
Error Code
(Dec):3005

e fE B

FELA L i B ] 20 5 1 EDC A i A

Message The data read from the single-turn encoder at the motor side
is incorrect.
=R LA R 1K T B R L i P | G ) 8 7 1 R ) iy 4 P ke ] 4

The immediate
causes

I 8

When sending the command to read the position information
from the single-turn encoder at the motor side, the returned
data is incorrect.

] RE A 1AL R AR, BREGH R BkVE 22 19V PUR I S Bt i e
3 P > A2 L A

Possible %/ilEl%I,ﬁz9 )‘}\ﬁlﬁgﬁg&ﬁ@m{ﬂlu\ﬁgﬁo

causes 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.

FEA W LA R AR IR B8P 2 B AR E

suggestion Please check the power supply's operational status and

measure the voltage to determine if it is stable.
2.5 SR 2 AR [

Please update to the latest firmware

RPN 22 R A R A A
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7.2.13. 0x730D(29453): BB EHIEIR (Battery warning error)

0x603F Error
Code
(Hex):0x730D
0x603F Error
Code

(Dec):29453

CAN, MODBUS
Error Code
(Dec):3109

e fE B

o B

Message Battery warning error
HAZR B i i 5 45 22 Pl DA Y P P TR AIR T3 4 LS 3.15V

The immediate
causes

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

] REJE A 1. R I Y 2R R SR A
Possible 2. R R GR A LI
e 3. shilaLkEs S S B BRIk
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
R X . T uhi il F A (eRob HLEE AT HEALA S T 9.4
suggestion | MO BIBIAE NS G BRI B0 ST OB, S

VNS
2. S MR T AT IR AR, IR

T
3. RAELSE, EHOI RO IAT RS R AL ERAE, IR
Nz S

1. Replace the battery and reset the battery by referring to
<eRob Rotary Actuator User Manual chapter9.4 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

7.2.14. 0x730F(29455):

FthER [E{X (Battery low voltage)

0x603F Error
Code
(Hex):0x730F
0x603F Error
Code

NS

Rt HEL R A

Message Battery low voltage
HAJE B i 4 %) 4 22 P DR T P P IR AIR T AR LS 3.05V

The immediate
causes

Load side encoder multi-turn holding battery voltage is
3.05V lower than operating voltage

%5 130 T Pagel30
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(Dec):29455

CAN, MODBUS
Error Code
(Dec):3110

] RE A 1. R LV R 2R AT T A B I 4k M T A B A R AR
Possible s
causes 2. AT TR A Lt
3. ZRE MO,
4 RiEB
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
Hedr dil 1. B 3E B JF S B (eRob HL28 A KT H P 5
suggestion 9.4 FH 2 18| D g i) 50 1 o BN B 000 $AT AL ERAE,

AR E R

2. R IERG I IR IR AT IER G B AL, IR &
TR

3. ks,
NS = s
4. AR IFPAT IEFR I B ALEAE, JFRIA B T A
1. Replace the battery and reset the battery by referring to
<eRob Robot Joint Module User Manual chapter9.4 Joint

Positions and Precautions with Multi-Turn Function>, and
confirm the zero point of the device

SR O AT IR R R AL R A, IR

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

7.2.15. 0x7311(29457): EKHERIEBEHIRALEIRZRIR (The position error
of the sampled motor end exceeds the limit)

0x603F Error
Code
(Hex):0x7311
0x603F Error
Code

(Dec):29457

e 2

SR (0 AT Lt 7 B R 2 PR

Message The position error of the sampled motor end exceeds the
limit.
HAZR A AT PR SRARE Jo] 393155 ) ri AL o ) 5% s 1 or L 11 22 4

The immediate
causes

NN
The difference between the feedback position of the motor

encoder read by two adjacent sampling periods is too
large.

RPN 22 R A R A A
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CAN, MODBUS
Error Code
(Dec):3121

] RE A 1. YR PR ) VR BCE WA, 3 UG AR AR E
Possible T S B H5
causes 2. HERI BRI R E (. BHL YRR .
3. Gt i A A R R
4. (OERHFH .
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.
FEA W LA FELE AR IR B8P 2 B AR E
suggestion 2. e A5 R PRI I b N B A CRORT A 22

D

3. EEALEREEM T, i eTuner FAHL/NIR 28 KEE “H
W7 BER R SAAERORIEEAR .

B RE R AR, AR A A AE 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.

3. If this error is triggered during movement, check if there is
any abnormal noise

7.2.16. 0x7314(29460): &2 Z B+ HABRMEMNEAL, EENEH
in R s B R 1ZIREE (Detection of multiple revolutions count battery
reconnection. Reset the load end encoder to clear this alarm.)

0x603F
Code
(Hex):0x7314

Error

0x603F
Code
(Dec):29460

Error

1 B

A 2 2 Bl T RO i R R NG, D g R A
BRIz A

Message
Detection of multiple revolutions count battery reconnection.
Reset the load end encoder to clear this alarm.

HIER K B 1 2% 2 Pl DR RF A R L S v T AR UK 3.05V B

The immediate
causes

EAE LT S g g e g I e i B

The load encoder has undergone battery replacement when

28 132 71 Pagel32
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the battery voltage is 3.05V higher than the operating voltage
CAN, MODBUS | AT i [A] TR A 20 DI re s BE e, 22 2 WLt S R AT Bk
Ff;ocr)s 111 Code Possible lﬁﬁ'ﬁﬁg%&gu
causes 2. Z e mt gz L FA )

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

HEE X Z M (eRob HLas NIRRT 9.4 13 2 18l i g
oA EANE R HI PAT AR, I BEE A

Reset the device by referring to <the eRob Robot Joint
Module User Manual chapter9.4 Joint Positions and
Precautions with Multi-Turn Function>, and confirm the zero
point of the device

suggestion

7.2.17. 0x7315(29461): RiFM IR EIRZHPR (The sampling load
position error exceeds the upper limit)

0x603F  Error | $2715 2. SR AR A7 Ao o7 B VR 22 i PR
Cod
(I;)e)‘:)' 0x7315 Message The sampling load position error exceeds the upper limit

HEEH RET Y A AR A 3 3 BB 281 1 A7 2o o 5D 2% 22 (LI K
0x603F Error | The immediate | The difference of the load encoder between two adjacent

Code causes sampling periods is too large

(Dec):29461 — .
Al fig J5L [ 1. FLJE PR () R B e s, P EUm AR At AR,

CAN. MODBUS Possible HETT R B0 R

CAN, MODBUS | causes BRI SRR R, BHL )

(Dec):3120 3. Gt e A A PR

4. WEE LA

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.

Hed 1R A YR TARIRS FI & k2 B g

suggestion %7;5 FE P KT A B R RS (Bl EAE R
i) &
RPN 22 R A R A A % 133 Ui Pagel33
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3. IE% EHJE, # kR, 8 eTuner EAIML“Ymids”
TS 2 7 288 o 2 ) 2 S MO 5 AR AE BRI Bk 3

4 i R bR AT, U R A AE S

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.

7.2.18. 0x7374(29556): ZREIEEIR

(Multi-turn position error)

0x603F Error
Code
(Hex):0x7374
0x603F Error
Code

(Dec):29556

CAN, MODBUS
Error Code
(Dec):3138

AN DS
Message

Z el B R

Multi-turn position error

BRI
The immediate
causes

B Y & 2 J8 DR R B s s T AR e 3.05V B
AR BT S g T A 22 i R i B

The load encoder has undergone battery replacement when
the battery voltage is 3.05V higher than the operating
voltage

] HE SR A

Possible causes

1. S as 2o Py id Wit B e, 220 A R R AT 3K
S G % 4 AL
2. ZE MR O E)

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
HEA Z M (eRob W& AT 7 T 9.4 11 2 18 Dhie
suggestion RIS AL EAE R HT) AT EALLERE, IFmilis %

&

Reset the device by referring to <the eRob Robot Joint
Module User Manual chapter9.4 Joint Positions and
Precautions with Multi-Turn Function>, and confirm the
zero point of the device
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7.2.19. 0x7377(29559): #& MBS A5 HIAIHREEES (Error message for
reset pin detected)

0x603F  Error | #7515 2 For 2 = AL 5 AR AT R
Cod
(I;)e;):Ox73 77 Message Error message for reset pin detected.
% L 0 T e 2 B 2 1 B L 3 R T B — A
0x603F Error | The immediate T
Code causes During power-up initialization, the reset pin of the
(Dec):29559 multi-turn encoder detected a high level.
TTREIR I ORI B A R B, B R G R
; S et B Ak
CAN, MODBUS | Possible causes | 1t 113 ELHTHH -
frror | Code 2. ST S P BB

(Dec):3137
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.

R 2 LA S ARSI & fl S 2 AR E
suggestion 1. Check the working status of the power supply and

measure whether the voltage is stable.

7.2.20. 0x737A(29562): Tagiinf Bl 4miSes /B aNie1= (Error in startup of
single-turn encoder at the load side)

0x603F  Error | $2/-15 8 B i B L 4 ) 5 ) B R
Cod
(I;) ef):0x737 A Message Error in startup of single-turn encoder at the load side.
HARJE b AT AR P T B A i e R 4 AR A A
0x603F Error | The immediate | Error occurred while reading the feedback information from
Code causes the load encoder during power-up initialization.
(Dec):29562 Mg A I IRk E R F U, SRR AR,
. e o Al
Possible causes T 5 SOSH
CAN, MODBUS 2. Gl A A A R R
Error Code ) .
(Dec):3136 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.

R i LA S ARSI & rl S 2 AR E
suggestion Please check the power supply's operational status and
measure the voltage to determine if it is stable.
2.1 BB 2 AR [
Please update to the latest firmware
FINTEZ=ERHE AR AR # 135 11 Pagel35
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7.2.21. 0x7350(29520): EBHlimmiEes LB AT (Motor side encoder
type is not supported)

0x603F Error
Code
(Hex):0x7350
0x603F Error
Code

(Dec):29520

CAN, MODBUS
Error Code
(Dec):3122

fefE R FELATL o 20 A 2 S TR AN S HE
Message Motor side encoder type is not supported
HEZR A R S 4 5D e 2R TR AN S

The immediate
causes

Motor side encoder type is not supported

A RE SR A

Possible causes

1. R HC 2 HEA Lo 2 L 25
2. e B A L 2 A 2% R AN SR
1. Motor end encoder is not configured

2. The configured encoder type on the motor end is not
supported

HEE I

suggestion

oA i i) 2 1E B

Checking the encoder configuration

7.2.22. 0x737E(29566): B H/Luf; B Bl 4w b5 25 12 B $E 1=

(Error in startup of

single-turn encoder at the motor side)

0x603F Error
Code
(Hex):0x737E
0x603F Error
Code

(Dec):29566

CAN, MODBUS
Error Code
(Dec):3142

fefE R R AL o P Pt 0 4% 3 B R
Message Error in startup of single-turn encoder at the motor side.
HARJE b AR P T3 R R S 2 R 4 AR R4 R A

The immediate
causes

Error occurred while reading the feedback information from
the motor encoder during power-up initialization.

] RE SR A

Possible causes

1. PR VR 8RB, SRR SOt AR E,
BEIM S BOLECRH -
2. GRS ERAE R

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 il

suggestion

LA B AL YR ARSI v 2 5 A

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

2.1 5T 2 B [ A

Please update to the latest firmware.

%8 136 T Pagel36

RPN 22 R A R A A
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

p ™
-’Ze%

inside | g%f??ﬁ ZeroErr

WWW.ZCrocrr.cn

7.2.23. 0x8130(33072): CAN 1L:Ek$51R (CAN Heartbeat error)

0x603F Error
Code
(Hex):0x8130
0x603F Error
Code

(Dec):33072

CAN, MODBUS
Error Code
(Dec):4003

R CAN /LB
Message CAN heartbeat error
IR fERETEOLT, “OoBkiE P ERCE I Al N IRA
The RS < LBVER LB 00, IR
inmediate | ZEE-UBERT I 25T 0, B B E K BA .
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.
IR N 1. Eu AR IERAECE I 9 0B I B A
Possible 2. CAN Bf5 Lk,
causes
1. The master does not correctly configure the
consumer's heartbeat timeout.
2. CAN communication is disconnected.
HEA L 1 K2 “OaBkyH o E 7 OB I TR B R S
cuggostions | 5T “ALBREFE " RIKHY “LBk” HOICH 2 £,

50 5y iRAR ALY L2
2. K f CAN E[E AL 25 Al SR

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: ULHED X3071220X hRAS f2 LA E [
Note:Match firmware the X3071220X version and above.

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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7.2.24. 0x8400(33792): 1IREIRZEH L FRHI{E (The velocity error exceeds
the limit value)

0x603F  Error | #&/RfE R A R 22 6 H PR A
Cod
(I;)e;): 0x8400 Message The velocity error exceeds the limit value

HAZR HEERZERT RFRKIRE

0x603F Error | The immediate | The velocity error is greater than the maximum allowed error
Code causes

(Dec):33792 —___ _
Al fEJE A 1. AEEREERE . RS

Possible
causes

CAN, MODBUS
Error Code
(Dec):1021

2

3. R RVFE S

4. FFEEHL . WEE ALK
5. HHLHA/DIRAE
6. AR REAGH
7. ANEIER H AR E B H bR

8. B E /MK

9. A SHA G

10 Fay N\ R U R ARG, LR H Th AN 2

1. BEUR A A EAMEE AR

1. Improper velocity loop gain and integral parameters
. Improper position loop gain

. 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

O© o0 3 O D B~ W N

. Current ring parameters are unreasonable

10. The input voltage is too low and the output power is
insufficient

11. Incorrect electrical angle compensation value

HeA i@ 1. T, 2 EHREE (A& eTuner LAZAL PID
BB D

2. WHALER, 2 IEMERFE (&%F eTuner L4741 PID
BEE S
3. KEGERRAKARTFEE Cl2 EHEEE) (BF

suggestion

% 138 Ui Pagel38 EINNEZ = BERH AR AT
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eTuner A7 122 438 5 ST

4. WEERPEEFIFFEEHERN . EEBER (5F eTuner
AL A YRS D

5. R B AL L B . AR B B T A

6. WEAEHNHRANFIRE (BF eTuner LAIHLZ 44T
B, e

7. EARELS GG

8. Ku g M AAE ML, il Ny k2 A s AL P e
KA E

9. X HIA, 2 IERARBE

10. K& HEEHEE, BHABRIEDIR

11, A5 B AR M

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 (&gt; 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

RPN 22 R A R A A % 139 Ui Pagel39
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7.2.25. 0x8401(33793): HHLIEE LS (Motor velocity exceeds the limit
value)

0x603F  Error | $27rfE & UL R T =

Code
(Hex):0x8401 Message Motor velocity exceeds the limit value

HAZR ML I B K TR VIR 25%

0x603F Error | The immediate | Motor velocity exceeds maximum allowable velocity by
Code causes 25%

(Dec):33793 - _ - — —
] fe SR K 1 RIS ERECE G, 8. %S
: 2L b R AL e 2% 1
CAN. MODBUS i’;)j:;l;le 2. BRI A AT . AR
Error Code 3. BRI KUV R W E

(Dec):1019 . .
1. Wrong encoder configuration (type, parameter, resolution,

etc.)

2. Wrong velocity loop gain and integration

3. The maximum allowable velocity is incorrectly set

HEEEW 1. KA g i 2 15 B

suggestions 2. BHATYEES S (BF eTuner FA7HL PID B
T

3. MERAKAVFEEZRE (BF eTuner EAINIZ 2
F1HD

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)

%5 140 T1 Pagel40 EINTEZ =R R AT
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7.2.26. 0x8500(34048): {

the limit value)

S oO S

VEIX

EZBHIRFIME (The position error exceeds

0x603F Error
Code
(Hex):0x8500
0x603F Error
Code

(Dec):34048

CAN, MODBUS
Error Code
(Dec):1020

e fE B

for B VR 22 Y BR A

Message Position error exceeds the limit
=R QL LEN R RZE KT SOV KR 2

The immediate
causes

Position error is larger than the permissible maximum error

A REJE A 1 AGEREEA I . S8
Possible 2. ANEEMA B IE A
canses 3. WK SR A
4. FFEEHL . WEE ALK
5. RHLHHAR/DIRA L
6. AR REAGH
7. ANEIER H AR E B H bR
8. B E /MK
9. A SHA G
10. BN R R R ARG, RS H Th 3 AN 2
1. BEUR A A EAMEE AR
1. Unsuitable speed loop gain, integral parameters
2. Unsuitable position loop gain
3. Maximum permissible speed is too low
4. Continuous current/ peak current is too low.
5. Insufficient torque/ power
6. Improper maximum permissible error
7. Unsuitable target position or target speed
8. Load inertia/resistance is too large
9. Improper current loop parameter
10. Supply power voltage is too low, and the output power of
11. power supply is insufficient.
Improper zero offset value.
Hedr @il 1 AT, 2 IEREREE (A7 eTuner LA7AL PID
suggestion B D

2. WHALER, 2 IEMERFE (&%F eTuner LA7#HL PID
BEE S

3. WEOEMRAAVFEE GL2 FHEEE) (8F

FINHEZ BRI AR AT # 141 U Pagel4l
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

Ve ™
ZeroErn

H H =A== — h
inside | 2%3*& ZeroErr WWW.ZEeroerr.cn

eTuner A7 122 438 5 ST

4. WEERPEEFIFFEEHERN . EEBER (5F eTuner
AL A YRS D

5. B AL L R RO B T W B A

6. WEAEHNHRANFIRE (BF eTuner LAIHLZ 44T
B, e

7. EARELS GG

8. Ku g M AAE ML, il Ny k2 A s AL P e
KA E

9. X HIA, 2 IERARBE

10. K& HEEHEE, BHABRIEDIR

11, A5 B AR M

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 (&gt; 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 RZkiB{EH%E (EtherCAT
communication abnormal)

0x603F Error
Code
(Hex):0xA000
0x603F Error
Code

(Dec):40960

CAN, MODBUS
Error Code
(Dec):4004

e fE B

TP EGRE ) OP £4E OP &

Message The master station goes offline or exits the OP to a non-OP
state
HAZR A RETS LT, KZE EtherCAT A5 Hh T B8 F IR 15 5L T

The immediate
causes

K= EtherCAT Yl 2 4F Op R .

In case of enable, EtherCAT communication interruption
occurs or EtherCAT switchover to non-Op state occurs in
case of normal communication.

A RE R A

Possible
causes

LIEHAERETSOL S, KA 7 IEH Sl i s ok ], ®
2 EtherCAT RN OP P)#e 2 E Op IRZ .

20 IEHAERETE LS, KA THEGISEFCH, S
EtherCAT RSN OP Pl 2 HE Op IR%.

3. IEFAERENE LN, KA TIEHISEFEITRY, S
EtherCAT RSN OP Pl 2 4E Op IR%.

4. IEFAEREEOLT, KA T EtherCAT i TR W T B 3% Ak
AR,

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

suggestions

1. ¥ 3 AL B EtherCAT W £ ERERf (R ERE T 58 .

2. ¥a# EAIHL EtherCAT FuiiE T/ 5 1E% .

3. KIEE EtherCAT =3 /& 755 2 SEI 1t B 25k, B 46 SEivf
P B B ) A 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.

T UURE X3071220X fiAs f LA F 44
Note: Match firmware version X3071220X and above.

RPN 22 R A R A A
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7.2.28. 0xF004(61444): EtherCAT ##a1t i8R (EtherCAT initialization
error)

0x603F  Error | 32/ A4 EtherCAT ¥J4H1k 4l 15

Cod

(I;) e;) -0xF004 Message EtherCAT initialization error
H%R EtherCAT F2 7 ¥ U646 B A A JH it

0x603F Error | The immediate | The EtherCAT program initialization self-test failed
Code causes

(Dec):61444 — Marfe b 1. BEsk T AR IR S 28
Possible causes | 2. %e% T 4517 A0 EtherCAT XML [t &
gfr‘g MODgii 3. EtherCAT FH I AE i i
(Dec):4001 1. The wrong drive firmware was burned
2. An incorrect EtherCAT XML configuration file was
burned
3. EtherCAT hardware is faulty
FEA 1. o A YR B a5 e s [l AR A
suggestions 2. & FEsk ) EtherCAT XML it & SC14

3. HHIRENAR

1. Check the driver burning firmware version
2. Check the burned EtherCAT XML configuration file
3. Replace the drive

7.2.29. 0xF005(61445): STO In&E#HAIE (The STO function is activated)

0x603F Error | $2/~{5 & STO Thfewis

Cod

(}(I)e)?):OxFOOS Message The STO function is activated
IERE STO # [ A\ {55 switch on

0x603F Error | The immediate | The STO interface input signal is switch on
Code causes

(Dec):61445 TTAE R STO B i\ {5 ¥ switch on

Possible causes | The STO interface input signal is switch on
CAN, MODBUS

Error Code | HEA &N STO # % A5 switch off J&5 1] LLIE BR1Z 4 1%
Dec):1022
(Dec) suggestions The error can be cleared after the STO interface input signal

is switch off
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7.2.30. 0xF006(61446): ZEIITEIEIR

(Multi-turn circle count error)

0x603F
Code
(Hex):0xF006

Error

0x603F
Code
(Dec):61446

Error

CAN, MODBUS
Error Code
(Dec):3154

e fE B

Z [ T B R

Message Multi-turn circle count error
iERJEN 1. TEW i S 2 1 eRob JG T2 2R 58 2 i B (Power

The immediate
causes

FRORIT AR KD SLHEH b
2. 2 Pl 2 T B g A A

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 fe R A 1. fEWT B H 5 1 FE HeRob JS AR ALK 76 4 W FE. (Power

Possible HRAT A SE AR SR L

causes 2. ZIEIRA B B D A
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

el il T ST 2 AR [

suggestions Please update to the latest firmware

7.2.31. 0xF008(61448): Bk EKT R iFHI&/NMEEBBE (19V)

(The bus voltage is lower than the minimum allowable supply voltage 19V)

0x603F
Code
(Hex):0xF008

Error

0x603F Error
Code

(Dec):61448

CAN, MODBUS
Error Code
(Dec):1005

e B

AR T R VF R R (19V)

Message The bus voltage is lower than the minimum allowable
supply voltage (19V)
=R RGN0 381 24 iR 2 A it R R T R BT 19V

The immediate
causes

The current power supply voltage for the joint module has
been detected to drop below 19V.

] RE A 1. s R B T4k Tl S 8t i R R R
Possible During the motion process, the power supply voltage drops
causes due to special operating conditions

Hedr @il 1o A I ARSI & R 2 AR E

suggestions Check the power supply's operational status and measure

the voltage to determine if it is stable.

2. HHIES HETEAT LA FIR

Replace the power supply with one suitable for the current
operating conditions.

3. T T AR [

Please update to the latest firmware

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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Chapter 8 Object Dictionary

8.1 #fik
Overview
8.1.1. X&FH

Object dictionary

S G AR AT LS BN % SDO Vi 946 5. % R B — B
2307 LA LABST 77 2R 2 AR PDO.

RV R 7 I 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 ARAEH
Not used

0x0001 -0x001F GRS EFEE
Static data type

0x0020 -0x003F AR
Complex data type

0x0040 -0x005F

i) 3 7 A ) A SR Y

Manufacturer-specific data type

0x0060 - 0xOFFF ir3ed]
Reserved
0x1000 - 0x1FFF 1A C B X
Communication profile area
0x2000 - 0xSFFF 3 T 4 R )T L X0
Manufacturer-specific profile area
0x6000 - 0X6FFF PRIFEAL 1 TG 2 X 3
Standardized device profile area
0xA000 - OxFFFF 3E]
Reserved
%5 146 T Pagel46 EINTEZ =R R AT
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8.1.2. HiiEaca!

Object data types
Index Name Base type Description Size[bits] | Range
0x0001 | BOOLAN BOOL False/True 1 0,1
0x0002 | INTEGERS8 SINT Short integer 8 —27 271
0x0003 | INTEGERI16 INT Integer 16 _215 915
0x0004 | INTEGER32 DINT Double integer 32 —23 923 _q
0x0015 | INTEGER64 LINT Long integer 64 —20 26 _q
0x0005 | UNSIGNEDS USINT Unsigned Short | 8 0..2% 1
integer
0x0006 | UNSIGNEDI16 UINT Unsigned Integer | 16 0..2'9_1
0x0007 | UNSIGNED32 UDINT Unsigned 32 0.2%2_1
Double integer
0x001B | UNSIGNED64 ULINT Unsigned Long | 64 0..2% -1
integer
0x0009 | VISIBLE_STRING | STRING (n) | Visible  String | 8*n _
(loctet per
chaRacter)
0x000A | OUTET _STRUNG | ARRAY Squence of | 8*(nt1) | _
[0...n] of | octets (data type
USINT USINT)
0x0021 | PDO_MAPPING _ PDO Mapping _ _
Parameter
Record
0x0023 | IDENTITY _ Identity _ _
Parameter
Record

RPN 22 R A R A A
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8.1.3. MKRimalA
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. XWHRMKHG

Object codes
Object code Object name
0x0007 VAR
0x0008 ARRAY
0x0009 RECORD
8.1.5. BRETIIRIRE
Object flags
Flags Code Description
PDO mapping TXPDO,RXPDO | % H nl LAB 4y TxPDO 5 RxPDO.
Entry can be mapped as TxPDO or as RxPDO.
Backup YES/NO 2% H A W] LA AEAE IR FRPE N AE
Entry can be stored/not stored in non-volatile memory.
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8.1.6. WRFHEFR
Object dictionary directory

Index Name Object code | CANopen EtherCAT
0x1000 Device type VAR N N
0x1001 Error register VAR N N
0x1003 Pre-Defined error field ARRAY N N
0x1005 COB-ID SYNC message VAR N X
0x1006 Communication cycle period VAR N X
0x1007 Synchronous window Length VAR N x
0x1008 Manufacturer device name VAR N N
0x1009 Manufacturer hardware version | VAR N N
0x100A Manufacturer software version | VAR N N
0x100B | Node-ID VAR v v
0x100C | Guard Time VAR v x
0x100D Life Time Factor VAR N X
0x1010 Save parameters ARRAY N N
0x1014 COB-ID EMCY VAR v x
0x1016 Consumer heartbeat time ARRAY N X
0x1017 Producer heartbeat time VAR N X
0x1018 Identity object RECORD N N
0x1200 SDO server parameter RECORD N X
0x1400 Receive PDO 1 parameter RECORD N X
0x1401 Receive PDO 2 parameter RECORD N x
0x1402 Receive PDO 3 parameter RECORD N X
0x1403 Receive PDO 4 parameter RECORD N X
0x1600 Receive PDO 1 mapping RECORD N N
0x1601 Receive PDO 2 mapping RECORD N N
0x1602 Receive PDO 3 mapping RECORD N N
0x1603 Receive PDO 4 mapping RECORD N N
0x1800 Transmit PDO 1 parameter RECORD N X
0x1801 Transmit PDO 2 parameter RECORD N X
0x1802 Transmit PDO 3 parameter RECORD N x
0x1803 Transmit PDO 4 parameter RECORD N X

BN 2 BRI R A
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0x1A00 Transmit PDO 1 mapping RECORD N N
0x1A01 Transmit PDO 2 mapping RECORD N N
0x1A02 Transmit PDO 3 mapping RECORD N N
0x1A03 Transmit PDO 4 mapping RECORD N N
SYNC manager communication
0x1C00 ARRAY X ol
type
SYNC manager 2 PDO
0x1C12 . ARRAY X V
assignment
SYNC manager 3 PDO
0x1C13 . ARRAY X V
assignment
0x1C32 SYNC manager 2 parameter RECORD X N
0x1C33 SYNC manager 3 parameter RECORD X N
0x200A Locked-rotor parameter set ARRAY N N
0x20A0 Load-side encoder position VAR N N
0x2205 Analog input VAR N N
0x2240 Motor encoder position VAR N N
0x2241 Dual encoder difference value VAR N N
0x2242 Reset load side encoder VAR N N
0x22A2 Drive temperature VAR N N
0x2380 Current loop parameter ARRAY N N
0x2381 Velocity loop parameter ARRAY N N
0x2382 Position loop gain ARRAY N N
0x2420 Prepare download VAR x N
0x2421 Hardware version number VAR X N
0x2422 Firmware version number VAR X N
0x2423 Firmware length VAR X N
0x3000 Max integral VAR x N
0x3B59 Velocity offset switch VAR X N
Veloci followin error
0x3B60 . g s VAR x V
window
Soft velocity following error
0x3B61 . VAR x V
window
Soft position following error
0x3B62 . VAR x V
window
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0x3B64 Filter 1: Filter window value VAR X N
0x3B67 Soft locked-rotor parameter set | VAR X N
0x3B68 Warning code VAR X N
0x3B69 Torque sensor VAR N N
0x3B6A Torque sensor ratio VAR N N
Ox3B6B Torque mode maximum VAR J J
velocity limit
O3B6C Feedforward filter coefficient VAR J J
of velocity
0x4602 Release brake VAR N N
0x603F Error code VAR N N
0x6040 Control word VAR N N
0x6041 Status word VAR N N
0x605A Quick stop option code VAR N N
0x605B Shutdown option code VAR N N
0x605C Disable operation option code VAR N N
0x605D Halt option code VAR N N
0x605E Fault reaction option code VAR N N
0x6060 Modes of operation VAR N N
0x6061 Modes of operation display VAR N N
0x6062 Position demand value VAR N N
0x6064 Position actual value VAR N N
0x6065 Following error window VAR N N
0x6066 Following error time out VAR N N
0x6067 Position window VAR N N
0x6068 Position window time VAR N N
0x6069 Velocity sensor actual value VAR N N
0x606B Velocity demand value VAR N N
0x606C Velocity actual value VAR N N
0x606D Velocity window VAR N N
0x606E Velocity window time VAR N N
0x606F Velocity threshold VAR N N
0x6070 Velocity threshold time VAR N N
0x6071 Target torque VAR N N

RPN 22 R A R A A
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0x6072 Max torque VAR N N
0x6073 Max current VAR v v
0x6074 Torque demand value VAR N N
0x6075 Motor rated current VAR N N
0x6076 Motor rated torque VAR N N
0x6077 Torque actual value VAR N N
0x6078 Motor actual current VAR N N
0x6079 DC link circuit voltage VAR N N
0x607A Target position VAR N N
0x607B Position range limit ARRAY N N
0x607C Home offset ARRAY N N
0x607D Software position limit ARRAY N N
0x607E Polarity (velocity & position) ARRAY X X
0x607F Max profile velocity VAR N N
0x6080 Max motor speed VAR N N
0x6081 Profile velocity VAR N N
0x6082 End velocity VAR N N
0x6083 Profile acceleration VAR N N
0x6084 Profile deceleration VAR N N
0x6085 Quick stop deceleration VAR N N
0x6086 Motion profile type VAR N N
0x6087 Torque slope VAR N N
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 N N
0x60B1 Velocity offset VAR N N
0x60B2 Torque offset VAR N N
0x60C0 interpolated position mode VAR N N
0x60C1 interpolated data record VAR X X
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0x60C2 interpolated time period VAR x X
0x60C5 Max acceleration VAR N N
0x60C6 Max deceleration VAR N N
0x60E0 Positive torque limit value VAR N N
0x60E1 Negative torque limit value VAR N N
0x60F2 Position option code VAR X X
0x60F4 Following error actual value VAR N N
0x60FC Position demand value VAR N N
0x60FD Digital inputs VAR N N
0x60FE Digital outputs VAR N N
0x60FF Target velocity VAR N N
0x6502 Supported drive modes VAR N N

RPN 22 R A R A A
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8.2 X R F
Object Dictionary
8.2.1. 0x1000:00h KA (Device type)
Data | Default data Max data Min data Unit | Access | Backup | Update | PDO
type mapping
UDINT | 0x00020192 | OxFFFFFFFF 0x00000000 \ RO NO \ NO

Yl AEA KRR BUMINEEE . El— 16 FRUC& IR MHC E SO 5 F1 57—
16 AL BB MBI R, 20 RARHEA S B & AT ik DhRe I HAR(E B
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 f5ixEfF8s (Error register)

Data type | Defaultdata | Max data | Min data Unit Access Backup Update PDO
mapping
USINT 0x00 OxFF 0x00 \ RO NO \ NO

Y BT A 8 M MERR A, AR AR AL E MR E OB IR, R
R—hiE 1, WFRRELE T HNER.

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 — MR (Generic error)

Bit 1 s (Current)

Bit 2 L ER (Voltage)

Bit 3 RERER (Temperature)

Bit 4 AR CBRGH BRD
Communication error (overrun, error state)
Bit 5 BB SR (Device profile specific )
Bit 6 {58 (Reserved)

Bit 7 J 7 H € X (Manufacturer specific)

#5154 T Pagel54 EINNEZ = BERH AR AT
ZeroErr Control Co., Ltd


http://www.zeroerr.cn

. . =A== — h
inside | X ZEZFE ZeroErr WWW.Zeroerr.cn

8.2.3. 0x1003:00h FEX$EIRFEL (Pre-Defined error field)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | OxFFFFFFFF 0x00000000 \ RO NO \ NO

Y RAEBR T RAERRR, JPEd R RN R HES.

Description: Holds errors that occurred in the device and have been signaled via the Emergency

object.

MSB LSB
Bits24..31 Bitl6... 23 15..0
Manufacturer-specific error code Error register Error code

8.2.4. 0x1005:00h [E]##R3C COB-ID (COB-ID SYNC message)

Data type | Default data Max data Min data Unit | Access Backup | Update PDO
mapping
UDINT | 0x00000080 | OxFFFFFFFF | 0x00000001 \ RW NO \ NO

PO B X[FEENER (SYNC) [ COB-ID. BibiE X T WEEEAER SYNC . %%
FIZERIUTT

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 ##i& (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 12-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
FINTEZ=ERHE AR AR # 155 11 Pagel55

ZeroErr Control Co., Ltd


http://www.zeroerr.cn

. . =A== — h
inside | X ZEZFE ZeroErr WWW.Zeroerr.cn

8.2.5. 0x1006:00h [E]ZMEIAEHA (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

Y XAXGANE SYNC A7 M5, 5E ST BARAD Dy B (1 R 25 Ji ST T Ta) e, 2R
BEN 0, MZEH SYNC Thig.
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 [E]2&E OKE (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

EHT: 5 SC T IR A TR 8] T 1 A

Description: Defines the length of the time window for synchronous messages.

8.2.7. 0x1008:00h #IiEEIZFZZFR (Manufacturer device name)

Data type Default data | Max data | Min data Unit Access | Backup Update PDO
mapping
STRING eDriver-E \ \ \ RO NO \ NO

VT X RS mIE R  RCR R A FR, B “eRob” o

Description: This object contains the manufacturer device name,such as “eRob”.

8.2.8. 0x1009:00h HEffEHRRA (Manufacturer hardware version)

Data type Default data Max data | Mindata | Unit | Access | Backup | Update PDO
mapping
STRING HW2070.02.05.01 \ \ \ RO NO \ NO

VLI O G e 136 4 2 B AR RO 5

Description: This object contains the version number of the manufacturer’s hardware.
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8.2.9. 0x100A:00h HEEEMA (Manufacturer software version)

Datatype | Default data | Max data | Mindata | Unit Access Backup Update PDO
mapping
STRING 3.2.0 \ \ \ RO NO \ NO

VLT OO R A5 i3 T A U RRAS

Description: This object contains the version identification of the manufacturer’s software.

8.2.10. 0x100B:00h F55 ID % E (Node ID)

Data type | Defaultdata | Max data | Min data | Unit Access Backup Update PDO
mapping
USINT 0x01 0x7F 0x00 \ RW NO Power NO
restart

Y EXTREE T Node ID, 4H12R Node ID #4208, RATAERIE 1 B E WS AT A6E(E 1
NMT 5 3CJa, X RA 2R B H IE

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 5 54R$PEFE] (Guard time)

Data type Default Max data Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 ms RW NO \ NO

VEHT: BT R B AL 28 LA B AR A 55 RO DR T SR AR 8] o ] Bl R 8 3k 8 2 ] iR P9 74
AR RME NI R LRA IR RE N R . ARARAE, W EBEN 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.

RPN 22 R A R A A % 157 Ui Pagel57
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8.2.12. 0x100D:00h F#pFEF (Life time factor)

Data type Default Max data | Min data Unit Access Backup Update PDO
data mapping
USINT 0x00 OxFF 0x00 ms RW NO \ NO

VO O AR BET R ORI 8] 0 A5 B o A IR PR AP ST 1) A 5 i B R SR AR LRI 1] B A
WS RUORSIRE R o G SRR JIRAE S IR ) BE N AR WSS ORISR, U e L5 A iR
AR, WZE R EN 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: Olh {R#FE# (Save parameters)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 \ RW YES Immediately NO

P XS HTPESHEAAREHEZ RERFA . SAE: 0x65766173("save" 5 &) CRAFAE
RORIRBMEN 1, 254F 3s JERAF SRR EME A 2, S AHME TR GRIEMEN 0) .

ER: RELEDEZWE, SIS SBREREEESHEK.

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).

Note: Do not power off during the parameter saving. Otherwise, the storage may fail or parameters
may be lost.
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8.2.14. 0x1014:00h ZE2IREFXIHR COB-ID (COB-ID EMCY)

Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT | 0x00000000 | 0x65766173 | 0x00000000 \ RW YES | Immediately NO

W 2 WEERE S (EMCY) ) COB-ID, %t G4kt
Description: Defines the COB-ID of the Emergency object (EMCY),The structure of the object is as

follows:
MSB LSB
Bits Bit31 | Bit30 | Bit29 | Bit28-11 Bit 10-0
11-Bit ID 0 0 000000000000000000 11-Bit identifier
29-Bit ID 0 1 29-Bit identifier
EMCY COB-ID #iH8:
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

RPN 22 R A R A A
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8.2.15.0x1016 j8ZEE L>PEETE] (Consumer heartbeat time)

Name Index Object Codes Highest subindex supported

Consumer heartbeat time 0x1016 ARRAY 1

0x1016:00h T2 5/1M4% (Number of subindexes)

Data type Default Max Min Unit Access Backup Update PDO
data data data mapping
USINT 0x01 0x7F 0x01 \ RO YES \ NO

W TRIMAEL

Description: Number of subindexes

0x1016:01h YH#% & CoBEFITE] 1 (Consumer heartbeat time 1)

Data Default data | Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | OXFFFFFF | 0x00000000 ms RW YES \ NO
FF
LR

1 WS HAE 2 P 5 ID A3 E BRI (R PN BB 23, T 23 LB I TA) 0 250K T A1
R R AR DRI TR (2R, — A RN REBCE P AN TR BV 9 Dokt 1), Y
T8 B 2 O IR () 33 2 bU AR 7= 3 o BB ) K 2 £%

2) FEUEIEE — DB SR TR WAL . W SR 2 Bk )9 0, TNIAEHI LTI RE

This parameter content is as follows.

Bit31...24 | Bit23...16 | Bitl5...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.
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8.2.16. 0x1017:00h £ =& 1L>#kBt[E) (Producer heartbeat time)

Data type Default Max data Min data Unit | Access Backup Update PDO
data mapping
UINT 0x03ES8 OxFFFF 0x0000 ms RW YES \ NO

Ve € SCL BRI I ], a2 Ims (AL WERAEM, oA 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: W EXKFEIA (Identity object)
0x1018:01h | 74 ID (Vendor ID)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT 0x5A65726F OxFFFFFFFF 0x00000000 \ RO NO \ NO
Y B BO 4 B )3 7 AP — .
Description: Contains a unique value allocated each manufacturer.
0x1018:02h 7= 4 XAY (Product code)
Data type | Default data Max data Min data Unit | Access | Backup | Update PDO
mapping
UDINT 0x26483052 | OxFFFFFFFF | 0x00000000 \ RO NO \ NO
i AR IR R E B A B RS .
Description: Identifies the manufacturer specific product code (device version).
0x1018:03h 1£1T*%5 (Revision)
Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT 0x00020111 OxFFFFFFFF 0x00000000 \ RO NO \ NO

W BEiEirs.

Description: Contains the revision number.

Bits Meaning
Bit 31-16 FEZIT 45 (major revision number)
Bit 15-0 WEAZIT %95 (minor revision number)

RPN 22 R A R A A
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0x1018:04h J¢%15 (Serial number)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO
Y HE R R E I8 .
Description: Identifies a manufacturer specific serial number.
8.2.18.0x1200: PR552E SDO &% (Server SDO parameter)
Data type Default data Max data Min | Unit | Access Backup Update PDO
data mapping
UDINT \ \ \ \ RO NO \ NO

Y BRI NIRS # 00 SDO K.

Description: Contains the parameters for the SDOs for which the device is the server.

8.2.19. 0x1400-0x1403: RxPDO 1#B{5Z&# (Receive PDO communication
parameter)

0x1400-0x1403:00h

PDO Wi %= (the number of PDO parameters)

Data type Default Max Min Unit Access Backup Update PDO
data data data mapping
USINT 0x03 0x05 0x02 \ RO YES ESM NO
changed
PiHH: & X PDO BRSTHHE
Description: Defines the number of PDO parameters implemented.
0x1400-0x1403:01h PDO f# A ff] COB-ID (COB-ID used by PDO)
Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000200 OxFFFFFFFF 0x00000001 \ RO YES ESM NO
changed
Y. € X COB-ID. WIREE 15 31 4, WEH PDO.
Description: Defines the COB-ID. If bit 31 is set, the PDO is disabled.
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0x1400-0x1403:02h &4 4Y (Transmission type)

Data type | Default Max Min Unit Access Backup Update PDO
data data data mapping
USINT OxFF OxFF 0x00 \ RO YES ESM NO
changed

Y BEXT RIEHIFE YL EHT PDO AT 8, AN PDO 2 LT LA N 24

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 FANCEIH) PDO Bl s — ELRAFELE T —> SYNC A, 24 SYNC i 3C#
W, Z TR PDO S A 4k 8 -
The received data is held until the next SYNC message. When the SYNC
message is received the data is applied.

241-253 R B4
Reserved.

254-255 FWCEI ) PDO Kt K 57 RIS FH T JL WS R 0 G2
The received data is applied to its mapped objects immediately upon reception.

0x1400-0x1403:03h 15 1EH}[A] (Inhibit time)

Data type | Default data | Max data | Mindata | Unit | Access | Backup Update PDO
mapping
UINT 0x0000 OxFFFF 0x0000 | 100us RO YES ESM changed NO

YL TR 253, PDO (AR ALK (RTR) W HEAT (&4, X T &4 255,
AR, MAR% PDO. TR, A5 Ik 18] %€ SC T — AN a1 T g
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 Max Min Unit Access Backup Update PDO
data data data mapping
UDINT \ \ \ \ RW YES \ NO

Y AE B RE R PDO WL

Description: Contains the mapping for the PDOs the device is able to Receive.

RPN 22 R A R A A
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8.2.21. 0x1600-0x1603: RxPDO BREFE# (Receive PDO mapping
parameter)

0x1600-0x1603:00h RxPDO B4 (Number of RxPDO maps)

Data type | Default Max Min Unit Access Backup Update PDO
data data data mapping
USINT 0x02 0x06 0x00 \ RO YES \ NO

VEHT: 8 SCS gt rh A RO OO o XS IS A 0t R d e A S2 G PDO HHCE HY
JSE A A8 R B

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 % R #iff 26 H 1 (Mapping entryl)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
ESM
UDINT 0x60400010 OxFFFFFFFF | 0x00000000 \ RO YES | changed NO

P AEHROHMBHEENER. XBELHELTERII64) « TR (847) %L
BKE (841 k#fid PDO N .

Description: Contain information about the mapped application variables. These entries describe
the PDO contents by their index (16 bit), sub-index (8 bit) and length (8 bit).

0x1600-0x1603:02h X} 57 #iL ik 5} 45 H 2 (Mapping entry1)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
ESM
UDINT 0x60600010 OxFFFFFFFF 0x00000000 \ RO YES changed NO

Y AEARCHNEENEE. XEEZHBETHREI (66 « TEI (841) A
KR (847) Kk PDO A%

Description: Contain information about the mapped application variables. These entries describe the
PDO contents by their index (16 bit), sub-index (8 bit) and length (8 bit).

0x1600-0x1603:03h-06h X} G 7 L iff 25 H 3-6 (Mapping entry3-6)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RO YES ESM NO
changed

Y BEAROUSRERRGEE. REFHBEHRSI(16 ) « T&RT (84 M
P (8 fi1) Kk PDO N
Description: Contain information about the mapped application variables. These entries describe
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the PDO contents by their index (16 bit), sub-index (8 bit) and length (8 bit).

8.2.22. 0x1800-0x1803:TxPDO 1B{55# (Transmit PDO communication
parameter)

0x1800-0x1803:01h PDO f A [#) COB-ID (COB-ID used by PDO)

Data Default data Max data Min data Unit | Access | Backup Update PDQ
type mapping
UDINT | 0x80000180 OxFFFFFFFF | 0x00000001 \ RW NO ESM NO
changed

YiH: COB-ID fEfiffESLAL. XFT PDO B 1-4, CAN-ID Z[FEN, BEMAEHT node-ID,
JF H A BEAE COB-ID Wi BA AL (bit31) o fE4% ] &3 Bl E E AT AE 321, COB-ID ik
AEAR

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 %45 (Transmission type)

Data type Default Max data | Mindata | Unit | Access | Backup Update PDO
data mapping
USINT 0x01 OXFF 0x00 \ RW NO ESM NO
changed

Y X RGE LT HMEIHT PDO 4T, NI PDO 5E LT EA RS

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 FWCEI K PDO Hdliks — BIRAF EEI R —A SYNC A, 25 SYNC R 3CH
B ZHTEUSE PDO BUE R B R H -

The received data is held until the next SYNC message. When the SYNC
message is received the data is applied.

241-253 115

Reserved.
254-255 FEUCRP) PDO i 4 37 B RE FH T LRSS [R5 5o

The received data is applied to its mapped objects immediately upon reception.
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0x1800-0x1803:03h {5 1L/} 8] (Inhibit time)

Data Default data | Max data | Mindata | Unit | Access | Backup Update PDO mapping
type
UINT 0x03E8 OXxFFFF 0x0000 | 100us RW NO ESM changed NO

P X AEE2EAY 253, PDO {XAEEREAEHiiE R (RTR) Wi 7464, *F TA&4Hm2A 255,

ARBE A, AR PDO. [R5 LIS TRLE SC T — g5/ AR 18D 18] B8

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 {#BH (reserved)

Data type Default Max Min Unit Access Backup Update PDO
data data data mapping
\ RO NO ESM NO
USINT changed
0x01 OxFF 0x00
YUl T RGIEATIRE, AL T A R A .
Description: This subindex has no function and exists only for compatibility reasons.
0x1800-0x1803:05h {4 ERf#5 (Event timer)
Data type | Defaultdata | Max data | Mindata | Unit | Access | Backup Update PDO
mapping
UINT 0x0001 OxFFFF 0x0000 ms RW NO ESM changed NO

VEEA: BERFE] CBAZRD AL ATHI Tl A A B E AT PDO S R FA

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 | Max Min Unit Access Backup Update PDO
data data data mapping
UDINT \ \ \ \ RW YES \ NO

Y. S BERRENS AR PDO AT .

Description: Contains the mapping for the PDOs the device is able to transmit.
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8.2.24. 0x1A00-0x1A03:TxPDO BREFE#(Transmit PDO mapping

parameter)
0x1A00-0x1A03:00h TxPDO BREF 41 (Number of TxPDO maps)

Data type | Default Max Min Unit Access Backup Update PDO
data data data mapping
USINT 0x03 0x06 0x00 \ RO YES ESM NO
changed

Y 2 MR R A 200k H R . X426 H AR R M PDO A8 2N R 7
A MR .
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 R 7 #p it 45 H 1 (Mapping entryl)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
ESM
UDINT | 0x60410010 | OxFFFFFFFF | 0x00000000 \ RO YES changed NO

Yl EEARCHSE KM HEFERNGEE. REKHBEHLERT . 7FRIAKERRE

PDO I %
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 %f G 7 HLBR I 2% H 2-4 (Mapping entry2-4)

Data Default data Max data Min data Unit | Access Backup Update PDO
type mapping
UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 \ RO YES ESM NO
changed

YUl EEA KOS RN AR A RERER. XK@ RG] TR R AR

PDO %
Description: Contain information about the mapped application variables. These entries describe the
PDO contents by their index, sub-index and length.

RPN 22 R A R A A
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8.2.25. 0x1C00:00h SYNC 1@{5Z&! (SYNC manager communication

type)
Data type Default Max Min data Unit Access Backup Update PDO
data data mapping
USINT 0x04 0x12 0x00 \ RO NO \ NO

Y BRASHIE LT

Description: The default configuration is the following:

Value

default configuration

1

HRFE UL (Mailbox receive)

M346 K% (Mailbox send)

TREE PR Y (Process data output)

AW

I FEEHESI N (Process data input)

8.2.26. 0x1C12:00h SM2 PDO 43¢ (SYNC manager 2 PDO assignment)

Data | Default | Max data | Min data Unit Access Backup Update PDO

type data mapping

REC 0x04 0x04 0x00 \ RW YES ESM NO
changed

BB k3 PDO i SCH, it PDO #oCfEs g (2 8 A1) H T 5 Bt 2|
PDO HIXT %

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 43 (SYNC manager 3 PDO assignment)

Data Default Max Min data Unit Access Backup Update PDO

type data data mapping

REC 0x04 0x04 0x00 \ RW YES ESM NO
changed

Vi MU E) PDO ik SCh), @it PDO i SCAEE I EHE (% 8 N1 H T Hme s 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.
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8.2.28. 0x1C32:SM2 £ (Sync manager 2 parameter)

Data type Default Max Min data Unit Access Backup Update PDO
data data mapping
UDINT \ \ \ \ RO NO \ NO

YW DC P BR B E X R 0x1C32: 01h=0x2;
J IR I R R B N R 0x1C32: 0Ah (A7 ns, #HEFHFEE 1ms B 2ms) .
Description: DC Synchronization Mode setting object 0x1C32:01h=0x2;

Setting object 0x1C32:0Ah (The units are ns, with a recommended setting of 1ms or 2ms).
0x1C32:01h [F2FZAY (Synchronization type)

Data type Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0002 0x0003 0x0000 \ RW NO ESM NO
changed

14 Description:

Value Operate mode

0x00 Free run

0x01 SM2 Sync

0x02 DC Mode, Synchron with SYNCO event
0x03 DC Mode, Synchron with SYNC1 event

0x1C32:02h fEH I (Cycle time)

Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT 0x00000000 | OxFFFFFFFF | 0x00000000 | ns RO NO \ NO

P TR NS EUIIEIARS (8] . 7E Sync Manager [FIHRUT, & ZE, ME DC [FDH
AN, ZAEM SyncO AR 8] 25 77 8% FH 3R HL . PA[ns] A HRAL45 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].
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0x1C32:03h ¥4l [a] (Shift time)
Data type | Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0000 O0xFFFF 0x0000 ns RO NO \ NO
e At PR AR S A S S 2 A A I 1]
Description: Time between hardware output effective operation and related event.
0x1C32:04h CHFH[F2EEAY (Synchronization types supported)
Data type | Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0005 OxFFFF 0x0000 \ RO NO \ NO

B o SR SR RS

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 SYNC1 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 A bz LA _E[E
Note:Match firmware the X3071220X version and above.
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0x1C32:05h /AR E] (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

YT SRR BN IS ) o A A B ORI ) )

Description: The minimum cycle time is supported by slave. (Maximum time of local cycle)

0x1C32:06h THHEAME I [H (Cale 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

Ve N F ) R e A [ A B8 A2 1) 1 A 3t A A DA KA 0 BN HRAT T ST 5 I )
ZAE LA ns NEAIL
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 JHEHIN[AK4E (Get cycle time)

Data type Default Max data Min data | Unit Access Backup Update PDO
data mapping
UINT 0x0000 0x0001 0x0000 \ RW NO \ NO

Ui IR AR AR

0: 5% LA HB AR A I ] 00 52

1: FFURHEAT A HOUOE A B ()0 62
Description: Get Cycle Time

0:Stops local cycle time measurement;

1:Starts local cycle time measurement.

0x1C32:09n ZERFFS[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 AR AR H] . BRI &5 (SyncO EX Syncl =) FIIRE % H B & AI7E
BERE A A RIS ), 1% AE LA ns N ALLE H .

Description:The hardware delay time of the slave. The time from receiving the trigger (Sync0O or
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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 75 &3] (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 MR E SYNC [E5E A I EE, e WA Syne {55 2 18] I A].

Description: When SYNC fixed cycle time is required of application, it is the time between two
SyncO signals.

0x1C32:0Bh SM FHff X%k (SM-event missed)

Data type Default Max data Min data | Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 RO NO \ NO

YT NIRRT SM S B CVRB e, AR S . R, WTRETEIA R
il 2 A EdE -

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 #7EHE A (Cycle time short)

Data type | Defaultdata | Max data | Mindata | Unit | Access | Backup Update PDO
mapping
UINT 0x0000 OxFFFF 0x0000 RO NO \ NO

Ve HOEIAR [EK AT, U EINTCIE e e R —A> SM S ik A SR, it
FR i B .

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 [F]2P441% (Sync error)

Data Default data Max data Mindata | Unit | Access | Backup Update PDO
type mapping
Bool 0x00 0x01 0x00 RO NO \ NO

Y BoRFRPHHRE R .

Description: Displays the sync error information.
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8.2.29. 0x1C33: SM3 £#{ (Sync manager 3 parameter)

Data type | Defaultdata | Max data | Min data Unit Access Backup Update PDO
mapping
UDINT \ \ \ RO NO \ NO
P : DC [RGB B E X R 0x1C33: 01h=0x2.
Description: DC synchronization mode setting object 0x1C33:01h=0x2.
0x1C33:01h [F2FZAY (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

P4 Description:

Value Operate mode

0x00 Free run

0x01 Reserved

0x02 DC Mode SYNCO

0x03 DC Mode SYNC1

0x04-0x21 Reserved

0x22 SM2 Event Synchronization (When output is transmitted by
Safe-OP and OP

0x1C33:02h FEH M (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 BRI ASEIEIAR A . 7E Sync Manager synchronous [FAP R T, IEIZME, AL
DC [FIZHEAT, 1ZEM SyncO JiHI [ 25 f7 a5 3REL. LA [ns] AL .

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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0x1C33:03h #cHif [H] (Shift time)
Data type | Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0000 OxFFFF 0x0000 RO NO \ NO
il AR A RERAE S A S (8] R T
Description: Time between hardware output effective operation and related event.
0x1C33:04h > FFHI[E252EAY (Synchronization types supported)
Data type | Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0005 OxFFFF 0x0000 \ RO NO \ NO

Y. SRkt SR SR N R SR

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 SYNC1 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

VE: UCHE X3071220X hiAs Az DA B[ 44
Note:Match firmware the X3071220X version and above.
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0x1C33:05h fH/MEHME [ (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 A SRR B NGRS ) CA AR A B DRI T8
Description: The minimum cycle time is supported by slave. (Maximum time of local cycle)
0x1C33:06h & FE H|Hf[A] (Calc and copy time)
Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT | 0x000003E8 | OXxFFFFFFFF | 0x00000000 | ns RO NO \ NO

VEHT . L 2 1 25 Bt M IR 20 2 8 SR AR 1t pAY A DA R A B BRAT T S I 75 (e 1)

ZAB DA ns AL 45

Description: The time needed by the application controller to copy the process data from the Sync
Manager to the local

the process. The value is given

memory and to perform calculations, if necessary, before the data is sent to
in [ns].

0x1C33:08h JEHIF[AKAE (Get cycle time)

Data type | Default data | Max data Min data | Unit | Access | Backup Update PDO
mapping
UINT 0x0000 0x0001 0x0000 RW NO \ NO
i JEIRI (AR AR
0: {5 LA AR I [ U055
s TRAEHEAT A A B B ()0 5
Description: Get Cycle Time
0:Stops local cycle time measurement;
1:Starts local cycle time measurement.
0x1C33:09h #ERJHS[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

P MG AR 2B IR B 1] o AAEZEUSC A &2 % (SyncO BX Syncl 4D FIKN % H(E B EAIE
HEFE A A RIS TE], ZAE DA ns N EALZE H

Description:The hardware delay time of the slave. The time from receiving the trigger (SyncO or
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Syncl Event) to drive output values to the time until they become valid in the process. The value is
given in [ns].

0x1C33:0Ah  SyncO fE¥F & (SyncO cycle time)

Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT32 | 0x000003E8 | OXFFFFFFFF | 0x00000000 | ns RO NO \ NO

Y. BN E SYNCO [H5E IR (A, ERMAS Sync0 {55 Z 1Al ]

Description: When SYNCO fixed cycle time is required of application, it is the time between two
Sync0 signals.

0x1C33:0Bh SM FHMAFE5 (SM-event missed)

Data type | Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0000 OxFFFF 0x0000 \ RO NO \ NO

Y N E SM S HGERICE R, ERHEES S . I, WTRE Tk
P 2 BT HE -

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 %75 E A (Cycle time short)

Data type | Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0000 OxFFFF 0x0000 \ RO NO \ NO

Ve OB R KR, DR O A8 02 58 A T — > SM A e ik v e S A\ B it
SEAR R TH AR = 10 -

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 [F]2P441% (Sync error)

Data Default Max data Min Unit Access Backup Update PDO
type data data mapping
Bool 0x00 0x01 0x00 \ RO NO \ NO

Y BoRFEPENRER .

Description: Displays the sync error information.
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8.2.30. 0x200A: HEEESHIZE (Locked-rotor parameter set)
0x200A:01h FEHLIEHE IR (Motor locked-rotor current)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x00000000 | OXFFFFFFFF | 0x00000000 | mA RW YES Immediately NO

YL XL _E AL e Ordr T 3G FIA

ECAT #HUE=_EAIHLBE (E < LR L, 4N FALEFSE R 5000mA, _EAIHLIE HiHe
HLLA 120%, N ECAT B HUSHS FLIf N 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 5S000mA, upper set blocking current is 120%, ECAT read blocking current is
5000%120%=6000mA.

0x200A:02h HLHLEEF:HS[E] (Motor locked-rotor time)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

UDINT | 0x00004E20 OxFFFFFFFF | 0x00000000 | 0.05 RW YES Immediately NO

Y XN EAIHLEE e Ord B B TR

ECAT £ HBUE= b7 ML e E <20, Flan: B € 3E R A8 1000ms, W] ECAT 52 HU % 7%
I ] A4 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 1000%20=20000.

0x200A:03h HEHLIEFSHEEE (Motor locked-rotor speed )

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

UDINT | 0x0000020C | OxFFFEEFFF | 0x00000000 | plus/s | RW | YES | Immediatly | NO
YL XL B AL R ORI T SRR

Description: Corresponding to Struck Protection interface of controller: Struck speed.

RPN 22 R A R A A % 177 i Pagel77
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

™
WWW.ZCroerr.cn

inside | & ZE7F ZeroErr
8.2.31. 0x20A0:00h L1zkimZmASESE (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

VLA O RN D B S A A S A A B S B

Description: This object represents the position actual value of the load-side encoder position

feedback.
8.2.32. 0x2205:00h =N (Analog input)

Data Default Max data Min data Unit Access Backup Update PDO

type data mapping

INT 0x0004 0x2710 0xFC18 mV RO NO \ TxPDO

Y. FAYEE: -10000~10000mV .

Description: Input range: -10000~10000mV.

8.2.33. 0x2240:00h EB#4mEEESLE (Motor encoder position)

Unit | Access Backup Update PDO
mapping

Data Default Max data Min data

type data
0x80000000 plus RO NO \ TxPDO

DINT \ 0x7FFFFFFF
YT AR Dy Rt 2 AL S, R E S S R A S A5
Description: When the power is uninterrupted, it is accumulated multi-turn position feedback, and

the single-turn position feedback is restored after the power is restarted.

8.2.34. 0x2241:00h W#mhSz3ZE1E (Dual encoder difference value)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
DINT \ \ \ plus RO NO \ TxPDO

YO GO T S A L ) G D 2 S AL B ) R, A R DA SO H R AL AR SR TR

Description: The difference between the load side and the encoder feedback position at the motor

end reflects the elastic deformation of the gear unit.
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8.2.35. 0x2242:00h EE & im4mfSes (Reset load side encoder)

Data type | Defaultdata | Max data Min data Unit | Access | Backup Update PDO
mapping
UINT 0x0000 0x0001 0x0000 \ RW YES Immediately NO

Y 2 2 el L A SR I (ilﬁ” AT E) , kRS, 5 1 EEM
B S G RRIE . B AR AR AT S, B TE R 28 2 el
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 IREMEE (Drive temperature)

Data type | Default data | Max data Min data Unit Access Backup | Update PDO
mapping
UINT \ 0x0096 0xFFD8 °C RO NO \ NO

VEH: JENLIEFEVEH-40~150°C, TARMRETEH-30~60°C, fE LA 22 4 s St i B0 B i s
AR B ORI R, R H DR (U i A AL
Description: Induction temperature range -40~150°C, working temperature range -30~60°C, set

the maximum working temperature protection value in the safety power interface of the controller,
and alarm shutdown if the protection value is exceeded.

8.2.37. 0x2380:FE RIS (Current loop parameter)
0x2380:01h Ry 25 (Current loop gain)

Data type | Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT \ OxFFFF 0x0000 \ RW NO \ NO

VEHT: IR 2o DL BT A FIR IR ZE . BRI S B B R

Description: This gain value is multiplied by the current error value. The current error is the
difference between the desired current and the actual current.
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0x2380:02h HLjfiAFR4> (Current loop integral)

Data type | Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT \ OxFFFF 0x0000 \ RW NO \ NO
Y AR SR LR ZE AR 7)o
Description: This gain value is multiplied by the integral of current error.
8.2.38. 0x2381: REIFESH (Velocity loop parameter)
0x2381:01h JHEIIEEE (Velocity loop gain)
Data type Default Max Min Unit Access Backup Update PDO
data data data mapping
UINT \ OxFFFF | 0x0000 \ RW YES Immediately NO

Ui e R 25 3 DL 2 [ B R 22, 3 JEE [ B 3 22 o 3O 2 L3l P52 AP Si2 o P L0k 52 2 (1) 1)
% o

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 JHEI A5 (Velocity loop integral )

Data type Default | Max data Min Unit Access Backup Update PDO
data data mapping
UINT \ OxFFFF | 0x0000 \ RW YES Immediately NO
VeH: XA o (R ofe LR R m] B4R 22 HOAR 73
Description: This gain value is multiplied by the integral of the velocity loop error.
= <L .o, . .
8.2.39. 0x2382:01h A E¥f1&%5 (Position loop gain)
Data type Default | Max data Min Unit Access Backup Update PDO
data data mapping
UINT \ OxFFFF | 0x0000 \ RW YES Immediately NO

PO IS E TS B BRI . 7 BRI R 2 207 B F R 0x6062 F1i7 B SLpriE 5
B 0x6064 2 [8] [ 718

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 .
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8.2.40. 0x2382-03 IRERIIRIEZ (Velocity Feed Forward Gain)

Data type Default | Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x4000 | OxFFFF | 0x0000 \ RW YES Immediately NO

Vi 25 3% 1/16384 #HATHRE . BRI, Kk 25 ¥ E N 0x4000 (16384) Fox Hinfi B 1
A TFRERGEEILL 1.0 (100%) , 5 R BA B & H b CniE 5-1 £HFAE
FEHREE T « BAME A8 eTuner V13.72 _EATHLECER PID ¥ B F 0 52 5 185 7 i 25 o

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) o

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 {2 &kiAY5 PID (Bus regulation of PID)

Datatype | Default | Max data Min Unit Access Backup Update PDO
data data mapping
UDINT 0x0000 0x0001 | 0x0000 \ RW YES Immediately NO

Y BIAMEE PID 24 (2381h: 01h GEEIAIE 2T | 2381h: 02h CEEIFAT) | 2382h:01h
(PP EHIEEE) O WA E,WE N 1 BT E A&k PID 24, WE N 0 B CHLR & Bk

PID Z4{.

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 %L (Prepare download)

Data Default data Max data Min data Unit | Access | Backup Update PDO

FINHEZ BRI AR AT %5 181 T Pagel8l
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type mapping
UDINT | 0x00000000 | 0x00000001 | 0x00000000 \ RW YES Immediately NO
148 Description:
Value meaning
0 BINE (Default data)
1 2% T (Prepare download)
8.2.43. 0x2421:00h WA= (Hardware version number)
Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 \ RW YES Immediately NO

YR XN BT HLER A BERARAS .

Description: Corresponding to the controller connection interface: hardware version number.

Hardware version

Value
1001 2837x
1002 2838x

8.2.44. 0x2422:00h {RIAREI4RRAS (Firmware version number)

Data Default Max data Min data Unit | Access Backup Update PDO
type data mapping
DINT \ O0x7FFFFFFF 0x80000000 \ RO NO \ NO
VLI AR R R A S
Description: Firmware version number (extended).
/ .
8.2.45. 0x2423:00h Elf1<E (Firmware length)
Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
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UDINT 0x00000000 | OxFFFFFFFF | 0x00000000 | Bits RW YES Immediately NO
YR S R AR
Description: Defines the length of the servo firmware.
8.2.46. 0x3000:00h F147 EFR (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

Y BCEEEMAr EIRME, BN 0, W IR EHIHE R .

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 RERKEIRZER O (Velocity following error

window)
Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x0000A410 | OXFFFFFFFF | 0x00000000 | plus/s RW YES Immediately NO

Y. R BN el S K SRV AR 2

Description: Corresponding to the safe speed interface of the controller: max motor speed error.

8.2.48. 0x3B61:00h FIREIRFEIREZE 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

Y XN EAIHL 2 A R S PO R 2

Description:

Corresponding to the safe speed interface of the controller: soft speed error.

BN 2 BRI R A
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8.2.49. 0x3B62:00h AL EERFEIRZEE O (Soft position following error

window)
Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 | plus RW YES Immediately NO
B R _EAAUA BRI AL B IR
Description: Corresponding to pos limit interface of the controller: soft pos error.
8.2.50. 0x3B63:00h Z&EBR (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
i 51 ERE SRS SRS TRES AL (bit7)
Description: Clear the warning bit (bit 7) in the warning code and status word when writing 1.

8.2.51. 0x3B64:00h E =S 1: 38K & O 1E (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

YU BN 0~8, 2518 0 IS G P LB 5 T e -

Description:The value is 0~8, when the value is 0, turn off this filter function.

o184 T
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8.2.52. 0x3B67: BIBEFESHILE (Soft motor locked-rotor parameter set)
0x3B67:01h 3KIEH IR (Soft motor locked-rotor current)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT \ OxFFFFFFFF | 0x00000000 | mA RW YES Immediately NO

YR XN RIS frd i HOE e B

ECAT #HUE=_EAIHLBE (E < LR L, 4N FBLEFSE R 5000mA, _EAIHLIE HiHe
HLLN 90%, I ECAT BHU# e L 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 #5456} H] (Soft motor locked-rotor time)

Data Default data Max data Min data Unit Access | Backup Update PDO
type mapping

UDINT | 0x00004E20 | OxFFFFFFFF | 0x00000000 | 0.05ms RW YES Immediately NO

YR XN LA RE R T BIE R 1],

ECAT SeHUE=_EA WL EE %20, Flln: EAZHLE e #0109 500ms, W ECAT i B4 )
5] 500x20=10000.

Description: Corresponding to Struck Protection interface of controller: soft struck time,

ECAT reading value = upper computer set value x20, for example, if the upper computer sets the
stall time to 500ms, the ECAT read stall time is 500x20=10000.

0x3B67:03h #3EHIHEE (Soft motor locked-rotor velocity )

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x0000020C | OxFFFFFFFF | 0x00000000 | plus/s RW YES Immediately NO

Y XN BRI NS ORI T OB

Description: Corresponding to Struck Protection interface of controller: soft struck speed.
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8.2.53. 0x3B68:00h Z&H{XFE (Warning code)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ TxPDO
Y BEEES N 0x3B68 i, & AR R
Description: The warning message is written to 0x3B68, and the definition code is as follows:
b 5 (The warning message ) 7€ X AR (definition code)
PO R 2245 (Soft velocity error warning) 0xFF00
A E R ZEE S (Soft position error warning) 0xFFO1
IG5 (Soft locked-rotor protection warning) | 0XFF02
8.2.54. 0x3B69:00h HXEf5R%&71E (Torque sensor)
Data Default data Max data Min data Unit Access | Backup | Update PDQ
type mapping
DINT | 0x00000000 OxFFFFFFFF 0x00000000 mN-m RO NO \ TxPDO
Y BEXT RO AR A G B R 5 38
Description: This object is only supported for joint models with torque transducers.
8.2.55. 0x3B6A:00h FHEEfRELERELZE (Torque sensor ratio)
Data | Default data Max data Min data Unit Access | Backup | Update PDQ
type mapping
INT | 0x00000000 0x7FFFFFFF 0x80000000 0.1% RO NO \ TxPDO

Vil DIBUEHAE T LS H: 0x3B69 SEfFRflsE (mN-m) =0x3B6A {H*0x6076 {E/1000.

Description: The value of this object is given in per thousand of rated torque: 0x3B69 actual sensor
(mN-m) = 0x3B6A value * 0x6076 value / 1000.

8.2.56. 0x3B6B:00h HHFERN & KIREPRHI (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

Y Xt AL e Ord 5 I

Description: Corresponding to Struck Protection interface of controller: “max speed limit”.

RO FERR

#5186
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8.2.57. 0x3B6C:00h RERITHER F# (Feedforward filter coefficient of
velocity)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT 0x00000005 0x00000040 0x00000000 / RO YES \ NO

Ui WY« S6F s BT AT — B ICIE g, tHE A N PR, B X (n) AR R E L /T, Y (n)
RFEKRET —PMERBIEN 2 G ME, Velffwfilt Q5 AT IE M REL.
Y(n) = (Velffwfilt xX(n) + (64 —Velffwfilt)Y (n—1)) >> 6

Velffwfilt is 03B6C,Value is 0~64

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 Velffwfilt

represents the feedforward filter coefficient.

8.2.58. 0x4602:00h FFEHFIZE (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

JFHAE: s (WERARE KHa HEPRE) .

Enable Brake: The brake (if equipped) will engage(braking state) .

BN 2. Hlshas CIRAIED RoB ARFIZIRE) -

Release brake: The brake(if equipped) will disengage(non-braking state) .
i R T RN AR . TR Al i 1 ) 7 (0x6040) X eRob R4 (A
uh) FAERESC T RERS, M eRob S RLAL A AR SR H A 4RES, AT EE I R .
ER: AAEMERCRE T RE G4, BRI HAREREIRE R AT R ZE 1.
VEREIBON 22 Ja B s ba 0T, Bemy Jemih Joe, SR o015 i m A S 30 ) HH AR R e i R RR L
BYUEIRE, 1855 D S PRAT DB ECE T 570 008UR R RN 42, LART 1k 457k
Description: This object is used to individually control the brake status. When the master controller

enables or disables the eRob module (slave) through the control word (0x6040), the braking status is
automatically controlled within the eRob module, and this object is not required to use.

1

Note: This command cannot be operated in the enabled state.Ensure that the machine is stopped and
the motor is not enabled before performing the brake release operation. After releasing the brake, the
braking force is disengaged, and there is no braking torque. If there is a load gravity torque at the
output end of the joint, it will not be able to maintain the position lock state. Please make sure to
support the load or unload part of the load before releasing the brake to prevent it from falling.
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8.2.59. 0x603F:00h $51%{XA3 (Error code)

Data type | Default data | Max data Min data unit Access Backup | Update PDO
mapping
UINT 0x0000 OxFFFF 0x0000 RO NO \ TxPDO
Yo SROEFEIXE] &8 A BB e — AN R AR
Description: Provides the error code of the last error that occurred in the drive.
Fiq P
8.2.60. 0x6040:00h #%EHl= (Control word)
Data type Default Max data | Min data Unit | Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 \ RW YES Immediately RxPDO

PO EI B B AR SHLRRR S A R ke 56 CiA-402 FSA. CiA-402 #0F1 eRob JETiHE4 .

BT RALAT I o XL A7 40 R E X

Description:Used to control the CiA-402 FSA, CiA-402 modes and eRob.Sets the operating states
and modes of the state machine. This object is organized bit-wise. The bits have the following

meaning.
Bit Meaning
Bit0 frIRfERE (Switch on)
Bitl $2i8 E A% H (Enable voltage)
Bit2 P ML (Quick stop)
Bit3 faliRiZ4T (Operation enable)
Bit4-6 g MizfT 0 (Mode specific)
Bit7 WS A7 (Fault reset)
Bit8 {521k (Halt)
Bit9 g Miz4T 0 (Mode specific)
Bit10 1#% (Reserved)
Bitl1-15 | | % H & X (Manufacturer specific)
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8.2.61. 0x605A:00h RIE(FIEIRITILES (Quick stop option code)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0002 0x7FFF 0x0000 \ RW NO Immediately NO

VLW IR B E FE ST BRIEAS 1L D) REMS BRI . 72 PR L 1 52 RO 5L -
1) w55 4518 R R IS AT RS D) e B POEAEH LR -
2) WP D E CREE TR, FECRESHUARZ AT RS VIR BIRE A UIRES .

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 .

8.2.62. 0x6041:00h IR7ZSZF (Status word)

Data type | Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 \ RO NO \ TxPDO

Y 578 FSA AR 1817 hats
WO RAAL S B o IR AL HAT AR & 3
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 HEZFT AR RE (Ready to switch on)
Bitl fE iR{#BE (Switched on)

Bit2 falikiZ4T (Operation enabled)

Bit3 5 (Fault)

Bit4 Fm 3 A B H (Voltage enabled)
Bit5 PLg ML (Quick stop)

Bit6 fil [RTC % (Switch on disabled)
Bit7 % (Warning)

Bit8 ] X H ¥ X (Manufacturer specific)
Bit9 TAEFEH] (Remote)

RPN 22 R A R A A % 189 Ui Pagel89
ZeroErr Control Co., Ltd


http://www.zeroerr.cn

s e =I= —_ =]
inside & ZE 7S5 ZeroErr WWW.Zeroerr.cn
Bit10 H #5215 (Target reached)

Bitl1 AN PR ##E R (Internal limit active)
Bit12-13 | & MizfT4ix (Operation mode specific)

Bitl4-15 | | X H & X (Manufacturer specific)

8.2.63. 0x605B:00h K#1{XFE (Shutdown option code)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 OXxFFFF 0x0000 \ RW NO \ NO

Ui S E I P MR B 1R fAlRIEAT = MERAERE, XEEA T E L.
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:

Value | Description

0 25 ] e

Disabled the servo control outputs.

1 5 P IR0 ok (R AT, SRS AT

Slow down using the normal move deceleration value , then disable outputs.

8.2.64. 0x605C:00h ZR#EEINXHE (Disable operation option code)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 0x0001 O0xFFFF \ RW NO Immediately NO

VLT O G SCIRBI IR “BiaaAT” A0y “faliRflne” W AKEhas 4T 9.

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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8.2.65. 0x605D:00h {=1EiEIR{KAS (Halt option code)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0001 OxFFFF 0x0000 \ RW NO Immediately NO

word is active.

YT BN R E AR A 8 fL (1R AL TSRS I BRI R A -

Description: This parameter determines which action should be taken if bit 8 (halt) in the control

Value Meaning
0 ZH KB DjHE (Disable drive function)
1 2 # Jki# (Slow down on slow-down ramp)
2 P #  (Slow down on quick-stop ramp)
3 B AIG VR o (AN AE AR 2 D

Slow down on current limit (only for PT mode)
4-32768 Reserved

8.2.66. 0x605E:00h #{P& R FZiZI{XAS (Fault reaction option code)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0001 0x0001 OxFFFF \ RW NO \ NO

T, ERETF 0x6041 F T AR A .

0x6041.

YRR GOE T RAEMBER 4T, WEEHEBATIRE T (RRCAERE) KA E i
RIS, WEhas AP . AR DL A NSRRI, RIS & A0E — Wl EMCY i

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

RPN 22 R A R A A
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8.2.67. 0x6060:00h

N— ) —

BT, (Modes of operation)

Data Default Max | Min data Unit Access Backup Update PDO
type data data mapping
SINT 0x08 0x0A 0x00 \ RW YES Immediately RxPDO

Y X R IER N MR IIE TR, AR

Description:This Object indicates the next requested operation mode.The following values are

valid.
Value Operating mode
0x01 ¥R B (Profile position mode)
0x03 BRFHEER (Profile velocity mode)
0x04 B (Profile position mode)
0x06 [\ EEEA, (FAZH) Homing mode (Not support)
0x07 A EHEAME R (B ASCHFF) Interpolated position mode(Not support)
0x08 JEIAE A7 B30 (Cyclic synchronous position mode)
0x09 JE#F P E R (Cyclic synchronous velocity mode )
0x0A JEFESHIAHRE A (Cyclic synchronous torque mode)
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8.2.68. 0x6061:00h BEITHEINE/R (Modes of operation display)
Data Default | Max data | Min data Unit Access Backup Update PDO
type data mapping
SINT 0x08 0x0A 0x00 \ RO NO \ TxPDO

Y R BN HATHIE AT .

Description: This object displays the current mode of operation.

Value Operating mode

0x01 ¥R B (Profile position mode)

0x03 BREFHEER (Profile velocity mode)

0x04 BRI (Profile position mode)

0x06 A AL (B ASZEE) Homing mode (Not support)

0x07 A EHEAME (A SCHFF) Interpolated position mode(Not support)
0x08 FEHAEG AL B A58 (Cyclic synchronous position mode)

0x09 JE#F P E R (Cyclic synchronous velocity mode )

0x0A JEAHFESHIAHRE A (Cyclic synchronous torque mode)

8.2.69. 0x6062:00h AP{LES (Position demand value)

Data | Default data Max data Min data Unit Access Backup Update PDO
type mapping
DINT | 0x00000000 | Ox7FFFFFFF 0x80000000 plus RO NO \ TxPDO

YT SRALEN B IR T (0x607D) J& &IA B Ar B4 a5 A7 B, A8 B VA B 12 ) 4 1K 4

N, X TREIZENMN S, 28 B R & A 2 4 B

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.
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8.2.70. 0x6063:00h SEFR{LE (REREML) (Actual position internal units)

Data Default data Max data Min data Unit | Access | Backup | Update PDO

type mapping

DINT | 0x00000000 Ox7FFFFFFF 0x80000000 plus RO NO \ TxPDO
.

Yo AL E DN E A SEBRE, 2 AL BRI R PN A B — o BdlE AL E N
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.

8.2.71. 0x6064:00h SEFR{LE (Actual position value)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT | 0x00000000 Ox7FFFFFFF 0x80000000 plus RO NO \ TxPDO

VO MO GRS R S U A B SEBRE,  SR EALAL L A S B

Description: This object represents the position actual value of the output encoder feedback. It

returns the motor position feedback value.

8.2.72. 0x6065:00h i & ERF#IRZ & M (Position following error window)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x000000001 | OxFFFFFFFF | 0x00000000 | plus RW YES \ NO

Ui X BRI A E S K RV B R ZE . SOVE AT B Y R A R E AR T AL E
R ME. R BLPMEB B ERER D, —NRMEAIRMAKET .

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 error occurs.

BN 2 BRI R A
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8.2.73. 0x6066:00h i EIRFEIRZEBAT (Position following error time
out)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
UINT 0x0000 OxFFFF 0x0000 ms RW YES \ NO

YT R AR IR s SCR I ) B I, RS - AR Bit 13 BREEIRZRE A 1,
o LA R A iR o

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.

8.2.74. 0x6067:00h {LEH MO (Position window)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 | plus | RW | YES | Immediately | NO
V. BB H AR BIA R, AL B G 8 R A SE PR EAE N B N, R
CRIE Hbrhr

Description: Sets up the range permissible as target position attainment. When position actual value
of position encoder is in position window means arriving attarget position.

8.2.75. 0x6068:00h AL E & OAFE (Position window time)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
UINT 0x000A OxFFFF 0x0000 ms RW YES \ NO

Y. RN BN HARALE WCE KA B DR, A RSB I R b, SEBR A B A A B
W, RS Bitl0 CHFRZEIE) HHEN 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 set to “1”.

RPN 22 R A R A A 195 Ui Pagel95
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

™

Zerokr
inside | & ZE7F ZeroErr

WWW.ZCrocrr.cn

8.2.76. 0x6069:00h 1

REEREELFR{E (Velocity sensor actual value)

Data | Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT | 0x00000000 0x7FFFFFFF 0x80000000 plus/s | RO NO \ TxPDO
Y BT RE ST TR AR IR AR S BB [ S8 B
Description: This object defines the value read from a velocity encoder.

8.2.77. 0x606B:00h EE 54 {E (Velocity demand value)

Data | Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT | 0x00000000 O0x7FFFFFFF 0x80000000 plus/s RO NO \ TxPDO

VEH: T RE ST R e 2 A T B R R i 4 AL

Description: This object defines the value of the velocity command as reflected by the trajectory
generator.

8.2.78. 0x606C:00h 1

IRESCFRME (Actual velocity)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT | 0x00000000 O0x7FFFFFFF 0x80000000 plus/s RO NO \ TxPDO

VER . O G DL 5 B 5 3l P4 ) 2 N T AR

Description: This object is represented in velocity units and is coupled with the velocity used as
input to the velocity controller.

8.2.79. 0x606D:00h iEEEH A (Velocity window)

Data type | Default | Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 plus/s RW NO Immediately NO
Ve 12000 G DR B 25 IS o (Rl D B BOUR fe 7RI 2 1 75 IR

Description: This object monitors whether the required process velocity has been achieved after an
eventual acceleration or deceleration (braking) phase.
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8.2.80. 0x606E:00h RE & OBFE] (Velocity window time)

Datatype | Default | Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 ms RW NO \ NO

VEH . THC BT PR A SR T 1 Y AR ) SR W52 75 B o 2 8 T 1 14 W 2 ook 2 158
FI s J52 L 157 B N ) e o 32 g 1 IR A, W BEDRES T 10 H AR B AL bitl0 B E N 1, HJE
BT DA ms A5 504 H .

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.

8.2.81. 0x606F:00h RSB (Velocity threshold)

Datatype | Default | Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 plus/s RW NO \ NO

VO 2 B R {8 S PR A T BA5 T 1 BRI 1) )5 RO 2 BRI, RS Bit 12 <9l By
TrWEN 1, FoRiest b, S0, WAREN 0.

Description:When the velocity actual wvalue 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.

8.2.82. 0x6070:00h iR F{EATE (Velocity threshold time)

Data type | Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 ms RW NO \ NO

VL. BCEAE NI BN A, S8 P J5E 1o 3 2 B AEL P 75 PO IS )

Description: Configures the time required for the actual velocity to rise above the velocity
threshold before the motor is considered to be moving.

RPN 22 R A R A A
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8.2.83. 0x6071:00h: B#7#H%E (Target torque)

Data Default Max Min Unit Access Backup Update PDO
type data data data mapping
INT 0x0000 | Ox7FFF | 0x8000 per RW YES Immediately RxPDO
thousand of
rated
current

Ve O BB A R D AR e B A A S H AR A4, DUBUE iR (il
X R 0x6075 FREBO TorbeghiE, B HARABEI (mA) =0x6071 £35EfH x (0x 6075 fED
/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

8.2.84. 0x6072:00h T AHZE (Max torque)

Data type | Default Max Min Unit Access Backup Update PDO
data data data mapping
UINT 0x0000 | OxFFFF | 0x0000 0.1% RW YES Immediately RxPDO

Y BT VR R, v EANLVEUE IR N AL A YRS B K
B RECE BRI, THEAR: BERR= (BOKHAE/1000) < FFEE .

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 eTuner: max output torque; Set the “peak current”
with this value, and the calculation formula is: peak current =(max torque/1000)* continuous
current.

8.2.85. 0x6073:00h & KEEHR (Max current)

Data Default Max data | Mindata | Unit Access Backup Update PDO
type data mapping
UINT 0x0000 0x7FFF 0x8000 0.1% RO YES Immediately RxPDO

Ve ZE RN LR A R KA VAR R, DABIUE FIRLI T 20 B PR

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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8.2.86. 0x6074:00h HIXEFEK{E (Torque demand value)

Data Default Max data | Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 0x7FFF 0x8000 per RO NO \ TxPDO
thousand of
rated
current

YR SRPUEAE PR A AR I, DUBUE R T B A

Description: Provides the output value of the torque trajectory generator. The units are per
thousand of rated current.

8.2.87. 0x6075:00h FEAEIEEAR (Motor rated current)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 | mA RW YES \ NO

YO xR BRI A R R S RREE IR . FENLAUE IR, EIE LA SR

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.

8.2.88. 0x6076:00h EBHEAEIAZE (Motor rated torque)

Data Default data Max data Min data Unit Access | Backup Update PDO
type mapping
UDINT | 0x00000000 | OXFFFFFFFF | 0x00000000 | 0.001Nm RW YES \ NO

Y IZAEIE BEAEASH, DL mNm FIEEGA. BrA AR B 2 2 25 A

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.

RPN 22 R A R A A 199 Ui Pagel99
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

inside | g%i*ﬁ? ZeroErr WWW.Zeroerr.cn
8.2.89. 0x6077:00h SEFRIHZE (Torque actual value)

Data Default | Max data | Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 0x7FFF 0x8000 0.1% RO NO \ TxPDO

VEHT . HHAESERRE S B IR F AL b BRI A, DABUE B T2 be Oy Ay . Bl A LA
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.

8.2.90. 0x6078:00h EBHEFREE ;i (Motor actual current)

Data Default | Max data | Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 0x7FFF 0x8000 0.1% RO NO \ TxPDO

T . B SEPRE N BRSSP AR AL, DAASE BRI T 20 L A A . AL S FR ERL IR A
SER RAFE AL = A R B E & BT A R W RE, DUde R GEIEX G 7l
0x6075 FRE Trtbgh, BIHRMLISERR#ER (mA)  =0x6078 {H X (0x 6075 1E) /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. The value of this object is given in per thousand of rated current (obtained by object
dictionary 0x6075). That is, the motor actual current (mA ) =0x6078 value % (0x6075 value)/1000.

8.2.91. 0x6079:00h Ei#EEEERE (DC link circuit voltage)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | 0xO0000DACO | 0x00000000 | mV RO NO \ TxPDO

Y ARl b AR S T R A B T . R RS Ve RN ELIAURER FE

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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8.2.92. 0x607A:00h B#R{iLE (Target position)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
DINT | 0x00000000 | Ox7FFFFFFF 0x80000000 plus RW YES | Immediately | RxPDO

YEHA: bR B SRSl A A R8BS s 1 R A0 A BT A% A B B E A B

Description: The commanded position the drive will move to in position profile mode or cyclic

synchronous position mode.

8.2.93. 0x607B: AL ESCEPRFI (Position range limit)
0x607B:01h f Mz B V6 FR ] (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 R SR IV B Y ] PR A A R ) B i M
Description: Defines the minimum position range limit by limiting the position demand value.
0x607B:02h i KA & i [ R ] (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

YeH . AL SRR BV R BIR ) ok PR A o2 7 45 1E

Description: Defines the maximum position range limit by limiting the position demand value.

8.2.94. 0x607C:00h & =4ME{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

YWY S SR AR 2 RIS 2 A2 B ) 221 .
Description: Defines the difference between the zero position for the application and the machine

home position.

BN 2 BRI R A
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8.2.95. 0x607D: I EPRH!I (Software position limit)
0x607D:01h /NI EBRT| (Min software position limit)

Min data Unit | Access | Backup Update PDO

Data Default data Max data
mapping

type

DINT 0x80000000 0x7FFFFFFF 0x80000000 | plus RW YES Immediately NO

Yo BN RS AL B B AN L B SE B A N A0 o B R

Description: This object holds minimum absolute position limits for the position demand value and

position actual value.

0x607D:02h f KE AL B R (Max software position limit)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
DINT | Ox7FFFFFFF Ox7FFFFFFF 0x80000000 plus RW YES Immediately NO

LR s b IR DA R R R A= M R =R 0D = SN P A (338

Description: This object holds the maximum absolute position limits for the position demand value

and position actual value.

8.2.96. 0x607E:00h #R'M (GREFIHLE) Polarity (velocity & position)

Data type | Default Max Min data Unit Access Backup Update PDO
data data mapping
USINT 0x00 OxFF 0x00 \ RW NO ESM NO
changed

Y REE, AR

Description: Reserved, not supported at this time.

8.2.97. 0x607F:00h & KFEREE (Max profile velocity)

Update PDO

Default data Max data Min data Unit | Access | Backup
mapping

Data
type

NO

UDINT | 0x00000000 | OXFFFFFFFF | 0x00000000 | plus/s [ RW | YES | Immediately
Y XS AL 2 A S B R SO VFRE o R R G i B A 8 R A IS B I A
T3 1) b Fe v R O

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.

BN 2 BRI R A
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8.2.98. 0x6080:00h & AKFEHIRE (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 BAHLEAR ST — A5 1A B P e VR A oK S

Description: The maximum velocity allowed for the motor in either direction.

8.2.99. 0x6081:00h #ERRE (Profile velocity)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

UDINT | 0x00000000 OxFFFFFFFF 0x00000000 | plus/s RW YES Immediately | RxPDO

Y XN EAALEB A . 12X R AR EAR AR S R T, N R OR v 2
IEH R AR . ZRANSHOS IE 7] R A8 B # A AL
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.

8.2.100. 0x6082:00h Z53RiEE (End velocity)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UPINT | 0100000000 |  OxFEFEFFFF | 0x00000000 | PM/S | RW | NO b | RxPDO

Y 2R R BRI B A AE BIE H AR, BN AT A AR .

Description: This object indicates the targeted velocity that the drive shall have upon reaching the
target position.

8.2.101. 0x6083:00h %#ERfNIRE (Profile acceleration)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

UDINT | 0x00000000 OxFFFFFFFF 0x00000000 | plus/s? RW YES Immediately | RxPDO

Y ZBHOE LT AER RN, e R T R FE LIRS

Description: Parameters to decide the gradient at the time of motor acceleration during profile
position, profile velocity mode.
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8.2.102. 0x6084:00h ¥ ERREGRE (Profile deceleration)
Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x00000000 | OXFFFFFFFF | 0x00000000 | plus/s> | RW YES Immediately RxPDO

Y IS HOE ST AR L B A 0k A 3T 1) F ALk L

Description: The profile deceleration defines the deceleration limits for the profile position and
profile velocity modes.

8.2.103. 0x6085:00h 2= AIRE (Quick stop deceleration)
Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 | plus/s® | RW YES | Immediately | RxPDO

YLEH:  XPR EAHLZ ARSI . SR PR RO R, Mge T U b 4, I
FR PR 5 1B TACHY (0x605A) BEE Y 2 I, 45 1k AL IR .
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.

8.2.104. 0x6086:00h ZRIFLERAE! (Motion profile type)

Data | Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
INT | 0x00000000 OxFFFFFFFF 0x00000000 \ RW NO \ NO

Y B R TR B AL B A S AT I IR AR I8 sh e B AL .

Description: This object selects the type of trajectory profile to use when running in profile position

mode.
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8.2.105. 0x6087:00h FHZEFIYE (Torque slope)

Data Default data Max data Min data Unit Access | Backup Update PDO
type mapping
UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 / RW NO Immediately | RxPDO

Yl BB N TR SR, HE SO MHEERASE. WENO,
TR FH R AR R ], DASRAS BV w7

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.

7 ULEC X3071220X A b LA _F[E
Note:Match firmware the X3071220X version and above.

8.2.106. 0x6093:00h iLEREF (Position factor)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO

W ORE, EASCER.

Description: Reserved, not supported at this time.

8.2.107. 0x6094:00h iEE ST HE (Velocity encoder factor)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO

YW PRE, AR

Description: Reserved, not supported at this time.

8.2.108. 0x6095:00h IREZH 1 (Velocity factor 1)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000002 | 0x00000002 0x00000000 \ RO NO \ NO

Y fRE, AR

Description: Reserved, not supported at this time.

RPN 22 R A R A A % 205 Ui Page205
ZeroErr Control Co., Ltd


http://www.zeroerr.cn

inside | & ZE7F ZeroErr

WWW.ZCrocrr.cn

8.2.109.  0x6097:00h AMEEREF (Acceleration factor)
Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RW NO \ NO
Y ORE, BASR.
Description: Reserved, not supported at this time.
8.2.110. 0x6098:00h EIZFE 53 (Homing method)
Data Default | Max data | Min data Unit Access Backup Update PDO
type data mapping
SINT 0x00 OxFF 0x00 \ RW NO \ NO
Yl ORE, AR
Description: Reserved, not supported at this time.
8.2.111.  0x6099:00h EIFEE (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
Yl ORE, BASCR.
Description: Reserved, not supported at this time.
8.2.112.  0x609A:00h [EZFEfMEE (Homing acceleration)
Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 | plus/s? RW NO \ NO

W R, EASCER.

Description: Reserved, not supported at this time.
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8.2.113. 0x60B0:00h IE{RFZ{E (Position offset)

Data | Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

DINT | 0x00000000 | Ox7FFFFFFF | 0x80000000 | plus RW YES Immediately RxPDO

Y X RE ST H AR BRI mAL (. 2o LT WL B AR AL B S SRy B 2 8] 0 A
B1E-

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.

8.2.114. 0x60B1:00h iRERFZ{E (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

Y RPEFEAE . A TENLE & SRBOE A, HoRE IS0 B T B3R 3 JEE i 2 o o
£ CSP A, {248 60 & T AT SR A B . 7E CSV B, B IR B e & i

R Mi2 R .

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.

8.2.115. 0x60B2:00h #HFERFZ{E (Torque offset)

Data Default | Max data | Min data Unit Access | Backup Update PDO
type data mapping
INT 0x0000 0x7FFF 0x8000 per thousand RW YES Immediately RxPDO
of rated
current

Ve HAE AR . A EIEH) 8RR Mar & FHHAR R, R AN B IR R AR 2. 1R
CSP i, &0 REEHA AT A ME . £ CST B, 200 KA E IKEh &5 2 1 I
A, RJEAINENH AR R

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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8.2.116. 0x60C0:00h FHi#MF#53 (interpolated position mode)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 Ox7FFF 0x8000 \ RW NO \ NO

Y RE, AR

Description: Reserved, not supported at this time.

8.2.117. 0x60C1:00h FH#M#EICR (interpolated data record)

Data | Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
REC | 0x00000000 Ox7FFFFFFF 0x80000000 \ RW NO \ NO

YL MO GEROR 7 BT S SRR T B

Description: This object indicates the number of data words, which are needed for execution of the
interpolation algorithm.

8.2.118. 0x60C2:00h #H#MEHA (interpolated time period)

Data Default | Max data | Min data Unit Access Backup Update PDO
type data mapping
USINT 0x01 OxFF 0x00 \ RW NO \ NO

Y. PRE, EASR.

Description: Reserved, not supported at this time.

8.2.119. 0x60C5:00h & KMNIRE (Max acceleration)

Data Default data Max data Min data Unit Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 | plus/s? RW NO \ NO

EEA: e A TR B SR A — NPT SZ RO Y, DA 1 FATLAN RS B AL AR 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.
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8.2.120. 0x60C6:00h #AMIEE (Max deceleration)

Data Default data Max data Min data Unit Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | OXFFFFFFFF | 0x00000000 | plus/s? RW NO \ NO

VO B TR R R A — AN TR BB A, DA LR FEALANAS Bl AU 1R

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.

8.2.121.  0x60E0:00h IEHZEPRHI (Positive torque limit value)

Data Default Max data | Mindata | Unit Access Backup Update PDO
type data mapping
UINT 0x03E8 0x1F40 0x0000 mA RW YES Immediately RxPDO

VLA BB IR A S OV ONAE, XL B LSRR S R A TR, s SR,
R AR B B N S

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.

8.2.122. 0x60E1:00h Fa#%EPRHI (Negative torque limit value)

Data Default Max data | Mindata | Unit Access Backup Update PDO
type data mapping
UINT 0x03ES8 0x1F40 0x0000 mA RW YES Immediately RxPDO

VLB B R A AR SRV R ORAE, RS AU B R S R e T RR, i SR
REAE Gl SN a WARSE o3l A

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.

8.2.123.  0x60F2:00h I EIRIN{HES (Position option code)

Datatype | Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 \ RW NO \ NO
Y fREH, BIASCH
Description: Reserved, not supported at this time.
FINTEZ=ERHE AR AR #5209 1 Page209
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8.2.124. 0x60F4:00h FRFEIRZSLFR{E (Following error actual value)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT | 0x00000000 | Ox7FFFFFFF 0x80000000 | plus RO NO \ TxPDO

Y BeXT G LT A B ERBE R SRR, A B (0x6062) ML B BB (0x6064)
Z A 2218

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) .

8.2.125.  0x60FC:00h EEHLEF5S (Position demand value)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT 0x00000000 | Ox7FFFFFFF | 0x80000000 | plus RO NO \ TxPDO

Y FEREERAL B AT B R A SRR, o M I R A AR AR

Description: This output of the trajectory generator in profile position mode is an internal value
using increments.

8.2.126. 0x60FD:00h # Fi#i A (Digital inputs)

Data type | Default data Max data Min data Unit | Access | Backup | Update | PDO mapping

UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 \ RO NO \ TxPDO

VO FRBCTFRNIPRAE . ZB TR RA 32 4L,
Description: Indicates the state of the digital inputs. The digital inputs object has 32 bits.

Bits Meaning
BitOto 15 | Reserved
Bit 16 0: Switched off

1: Switched on

Bit 17 0: Switched off

1: Switched on

Bit 18-31 Reserved

% 210 71 Page210 EINTEZ =R R AT
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8.2.127. Ox60FE:00h ¥FH#ith (Digital outputs)
Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RW YES Immediately | RxPDO
Ui FRAR TR RIRAS o BT R 32 4.
Description: Indicates the state of the digital outputs. The digital outputs object has 32 bits.
Bits meaning
Bit 0 Set Brake (0=Engage, 1=Disengage)
Bit1to 15 Reserved
Bit 16 0: Digital output off
1: Digital output on
Bit 17 0: Digital output off
1: Digital output on
Bit 18 to 31 Reserved
8.2.128. 0x60FF:00h H¥riEE (Target velocity)
Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
DINT 0x00000000 Ox7FFFFFFF | 0x80000000 | plus/s RW YES Immediately | RxPDO

Y 2 RN CRCE N H AR, FIES R A28 A -

Description: The object indicates the configured target velocity and is used as input for the trajectory
generator.

RPN 22 R A R A A
ZeroErr Control Co., Ltd
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8.2.129. 0x6502:00h ZHFAIARIZITIRIN (Supported drive modes)
Data type Default data Max data Min data Unit | Access | Backup | Update PDO
Mapping
UDINT 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO

Y o0 SR TG R IS AT EGUIE R, B R AR, XA R E X

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 ¥ ERAI B (Profile position mode )

Bitl R ( Reserved)

Bit2 R E AL C Profile velocity mode)

Bit3 REFHIAE A (Profile torque mode)

Bit4 {#8 ( Reserved)

Bit5 24 (A SZEE) , Homing mode (not supported)
Bit6 P E M (A HFE) Interpolated position mode (not supported)
Bit7 IR B ( Cyclic synchronous position mode )
Bit8 JEHATE 2D 3 AR 20 (Cyclic synchronous velocity mode)
Bit9 JEHAEP HUA AR (Cyclic synchronous torque mode)
Bit10 fRHE (Reserved)

Bitl4-15 | | X H & X (Manufacturer specific)
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EER Head Office

AT EEREREBRAF
Zeroerr Control Co,Ltd.
My ik Address: HUETTARERINTT 2 X yb 4T IE A b AL X b H 2R 10 %5 3 B
3/F, No.10, Zhongrilong Road, Bogang Community, Shajing Street, Bao'an District,
ShenZhen City, Guangdong Province, P.R.China
BRI Sales support: 134 8079 6208
136 0260 7132
H 48 Email: sales@zeroerr.cn
Sales Email: marketingdirector@zeroerr.cn
4 J5 37 FF Technical support: 178 2067 6603
400 893 0660
FEUFEE Y Advice: network@zeroerr.cn

EIkFIARZ#F Global Support

T YT FRATTRI P, R R A AR
Visit our website to contract your nearest sales representative.

WWW.ZEroerr.cn
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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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