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Chapter 1 Introduction

RFMEE T eRob KATEILIS ) CANopen DS 301 5 DSP 402 #il. EfE
7% eRob X AT R AL T CiA CANopen WMSSEBLEE R k. KEHL
eRob XTI REHD MR CiA DS 301 V4.2, DSP402 (&) MR, AF
WA S AR CAFE, EAARRER S LIRS0 T 73, B
ARACRAERX A S .

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.

IR ZE =R R A F %1
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1.1 AR

Relevant Documentation

Sperg

eRob
SE A 3 518

eRob Rotary Actuator User
Manual

L 3
~ WER Laroirr

eRob
MEBAXT

eRob Modbus-RTU Communication User
Manual

RERRBINEA
Build Rabot Fast

% 1-1 eRob e Arigl SRy 4

Figure 1-1 The eRob documentation set
AT eRob KATHRA S ) —35>, B 7 ASTRIS), eRob K7L
LD EEE SINDERT
1. (eRob Hlas A KATH W) 5
2. {eRob Modbus-RTU i@ {5 . HFH) .

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>.

%5 2 U Page2 IR ZE =R R A F
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1.2 SF N

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 RiEMES
Terms and Abbreviations
AFWHEH TA T RIERAE .

The following terms and abbreviations are used in this manual.

*1-1 P45

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.

TN E 2 =R R AT
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
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Chapter 2 System Overview

2.1 1% &5

Device Architecture

eRob TR (5% AT & A T ARIE:
The eRob communication interface conforms to the following standards:
CiA 301 V4.2: CANopen W ] JZF138 (5 B B s
CiA 301 V4.2: CANopen Application Layer and Communication Profile.
CiA 402 V4.0 {AIRIKE) 555 Bl T
CiA 402 V4.0: CANopen device profile for drives and motion control.
ETG.1000 V1.0.4: EtherCAT PHsIITE.

ETG.1000 V1.0.4: EtherCAT Specification.

ETG.1020 V1.2.0: EtherCAT Pl seiiiH .
ETG.1020 V1.2.0: EtherCAT Protocol Enhancements Specification.
ETG.2000 V1.0.9: PACKIM M uE{EE (ESI) L.
ETG.2000 V1.0.9: EtherCAT Slave Information(ESI) Specification.

Servo Drive Profile

Application on Layer and Communication Profile CiA 301

CANopen or EtherCAT

Standard Objects
(0x1000)

IEC61800-7

Drive Control State Machine

anufacturer Specific|

Profile
Homing  Position
Mode

Cycle
SynChronous
Position Mode

Modes of Operation

Profile

Velocity ~ Torque

Mode

Cycle

SynChronous
Velocity Mode

Objects(0x2000)

Profile  ryierpolated

Mode Position Standard Objects

rd
(0x6000)

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.

TN E 2 =R R AT
ZeroErr Control Co., Ltd
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Chapter 3 CANopen Communication Protocol

3IEAXERE
Basic Configuration
3.1.1. Z#E0Th6E
Support functions
eRob K TiEi2H S F¢HJ CANopen HjfE:
® CANopen HHilll: NMT,. SYNC. SDO. PDO. EMCY;
® SDO f&4i: ARIIEEdE A, iS5 2 OE THAH 5 e
® PDO Wikl i mfEfA . FHHA . [k (R
® Iy AP (Node Guarding);
® [BkRIF(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

HZ% (eRob Mg AKATEALN T ) 55 6.2 75 CAN M fFHE: DRSS 7.2
#Z47 CAN/CANopen JH{Zi:4L K.

Defined according to < eRob Rotary Actuator User Manual> section 6.2 CAN

communication interface. And section 7.2 CAN/CANopen communication wiring

diagram.

% 6 7 Page6 WY EZE A ERARAE
ZeroErr Control Co., Ltd
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32NMT RZSHL
NMT State Machine
NMT REEHLANE 3-1 Fron . ARIKEh & eS8 w464 (Initialization) 5, R
ATi#4E  (Pre-Operational) A7, NMT RZSHLYE BASTHHER 5 W] DA H
11 PDO i {5 {4 Operational JRZ (]

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.

NMT Network Management
Power on or Hardware Reset Sevice Diia Gbjeci
Synchronizing Object
EMCY. Emergency Object
Process Data Object
Reset Initialization . Reset
comm node
l Transition CMD
Switch to OP 0x01
Pre-OperationaI —> Switch to STOP 0x02
Switch to PRE-OP 0x80
NMT | sbo [ sync [Emev | \ 4
St 4 | |7 » Reset node 0x81
oppe
PP - -» Resetcomm 0x82
Operational NMT
NMT spo | sync [Emcy | pPpo

Bl 3-1 NMT RASHL
Figure 3-1 NMT state machine

“Network Management” iz 3Cf) CAN-ID & 0x000, ST IR 2 A4
T, HEA AT S
The “Network Management” message has CAN-ID to 0x000. A message is always

two bytes long and has the following structure:

# 3-1 NMT i 30kg 0
Table 3-1 The NMT message format

NMT message(NMT-Master — NMT-Slave)
COB-ID Data
ByteO Bytel
0x000 CMD Node ID
W ZE B AR R A A % 7 T Page?
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F 3-2 NMT AREHURES
Table 3-2 NMT state machine status

Status Description

lpalia WKBh s AE EHUS IIRIIGME, TeARArE R AL . BRI A s B,

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

(e 21 SDO et Al IRIK S s A AL, RF & AR — Wil Sl

Pre-Operational

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

emergency message is sent to the controller.

=1k fal i i . NMT %142 (1135 heartbeats) .

Stopped Servo drive can respond only to NMT objects (including heartbeats).
BATIRES PEARZS AT HE T BT A B 23, 6245 SDO Al PDO (TxPDO £ RxPDO).
Operational All data exchanges including SDOs and PDOs(TxPDOs and RxPDOs) are

allowed.

% 3-3 YA (SRS PIrfe i O 5 X &R -

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

communication state:

R 3-3 NMT RSV RS RGNS

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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NMT Boot-up
Boot-up Jil F-477 NMT Mili7E NMT ¥R ILIRAS FFHEA NMT B AR ES . it
HSL 5 LB S AL COB-ID,
The Boot-up is used to signify that a NMT slave has entered the NMT state

Pre-Operational after the NMT state initialization. This protocol uses the same COB-ID

as the heartbeat protocol.
2 3-4 Boot-up #%3X;

Table 3-4 The Boot-up messages format

COB-ID Data
ByteO
0x700 + Node ID 00

34RFXIH (SYNC)
Synchronization Object (SYNC)

SYNC PMSCAT CASE LM 2545 L [F] 26 . SYNC V1 235 J5 3 HoRs i iR 7 e g 34
IR SYNC 3L, AR5 SYNC A B RHEICREAM K. [7—14> CAN W&
HAVFE— MG R 2D A A . B 3-2 K78 SYNC sl SCi% .

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 244

Figure 3-2 SYNC architecture

IR ZE =R R A F % 9 T Page9
ZeroErr Control Co., Ltd
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SYNC #{ik T 7 JE# i 4e i i CAN-ID,  H 7E TR IEBENS K i1 1) 19 4%,
[6] 4154 7H) CANopen X85 7] DA ] SYNC X5 %8 H L IHA] 5 SYNC A2 7= 1)
B ][] 25

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 LA
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

PHANTESE SYNC B 2 [A] A I (8] BEFR N [ A A, n LAYE SYNC A3
AXFR 7L (0x1006) HUEATHCE.

Al 25 %% PDO FE4EMNE] SYNC Ef4 )5 iy $a & RGN TH I %k . L)
WHERCAFRA G DA, RIHE SYNC JH 2R FHRIR G 7L (0x1007) A HEFTHCE.

] 3-3 Ko a0 1 1 BE R TR ER S 38

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.

%5 10 U Pagel0 IR ZE =R R A F
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

Pl 3-3 [0 6 K BERIEEF ] 9

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

35&EAaxsg (EMCY)

Emergency Object (EMCY)

24 CANopen T i tHBUEERIN, 45 ARHEALALE], 35 M2 AR —Wi 2R L.
B SR SCERR 2 7 E I e L, R B SUR S, CAN M2 HiA
T A AL PR ES R . eRob RATHIA RN RS osC 3, AL B AR Y
E L 8

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.
7 3-6 B

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 2: AR R F] % 11 TT Pagell
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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

I 3-4 EMCY %
Figure3-4 EMCY model

5 B e e B3 K A& R[] 20 e 45 iR A IR AU AN ], SRt ()
2R, el ENtateS, RRsRFIE Al DATEAL AT %2 28 (i
an, A )

TERT TN B4 PG D05, 3KBh 28 1) COB-ID EMCY i i CANopen [ %%
KRB 2L, B RF AR —IRE2MWSC, B RS R AT A A Y
LERIRAS AL, KA AE T A ARSI XS 5 0x603F Ak Hiix
(N EEIEE e

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

Upon detection of device-internal errors, the drive will transmit emergency
message frames over the CANopen network using COB-ID EMCY. An emergency
message frame will be transmitted only once per error event and consists of the error
code and the actual state of the Error Register object. When an illegal state occurs in the

drive, the drive sends the code to the master device as object 0x603F (Error Code).

% 12 U Pagel2 T 22 7P P Ee A A ]
ZeroErr Control Co., Ltd
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3.6 RS HEXTER (SDO)
Service Data Objects (SDO)
T RSB X (SDO), W5 ABBERNTS (Object), SDO i 3CA( =
F#Z 2t COB-ID 5 SDO a4l a, SDO Hffif K n 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 i S
Table 3-7 Meaning of SDO message

Byte Function

Byte0 Command code

Bytel- Byte2 Object index

Byte3 Object sub-index

Byte4- Byte7 Data

3.6.1. B SDO ##E
Write SDO data

AW R EAE ) SDO B AL, FHIKME SDO HXFH A $54015. KT,
TEGl. #dE. eRob XATUKYE BN ARESE, A A5 .

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.

2 3-8 N _LAiAL SDO B AR g

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

writing data:

IR ZE =R R A F % 13 T{ Pagel3
ZeroErr Control Co., Ltd
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% 3-8 5 SDO it 30#%a(
Table 3-8 Write SDO message format

COB-ID Data
ByteO0 | Bytel Byte2 | Byte3 Byte4 | ByteS | 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

2B DA ID=1 {31

For example: Take servo ID=1

Operate COB-ID Message

B AT N e (i B X 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

i E R 7 601 2B 40 60 00 07 00 00 00
Control word set to 7 581 60 40 60 00 00 00 00 00
H AR B 5N 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#E
Read SDO data

AL AL SDO BEHE R, FFHKIR SDO AR G154, RIIM TR
1. eRob KATRI PRI EAMLFG LM R, BHZXT R 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.

2 3-9 J BAyHL SDO EHAg A

The following table 3-9 shows the packet format returned when the controllers

sends the SDO for reading data:

% 14 TU Pagel4 TN E 2 =R R AT
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2 3-9 i SDO . 3c#kt
Table 3-9 Read SDO message format

COB-ID Data
ByteO | Bytel | Byte2 | Byte3 Byte4 | Byte5 | Byte6 | Byte7
Client 0x600+ 40h Index Sub- index - - - -
— Node ID
Server | Normal 0x580+ 43h Index Sub- index Data
— NodeID | 47h Data -
4Bh Data - -
4Fh Data - - -
Exception 80h Abort codes

2B LA ID=1 S {3l

For example: Take servo ID=1

Operate COB-ID Message

R E TR py 601 40 61 60 00 00 00 00 00
Read out the current operating mode 581 4F 61 60 00 01 00 00 00
BEHCIRAS 7 S5 601 40 41 60 00 00 00 00 00
Read the status word feedback 581 4B 41 60 00 22 01 00 00
EHCY 601 40 64 60 00 00 00 00 00
Read the actual position value 581 43 64 60 00 00 00 00 00

7TiHREHEXTSR (PDO)
Process Data Object (PDO)
iE L PDO HJ LASE BLAE 1Y 55 il (real-time) f& 5 . PDO HJ 43 B Fl: AT HY)
TxPDO FIHECHY RxPDO, IHE SUZM eRob KLl (Mh) fERE, Bk
% TxPDO J&4i§ eRob KA AL 2 FAAMLHIEE. (1 PDO L E @ IR 24K
W24, 4k 3-10 s, CANopen JiRASH) eRob A4 SZHF 4 4> RxPDO Al
4 4~ TxPDO, %4> PDO W B K EEIR AN 8 NF

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

TN E 2 =R R AT %5 15 U1 Pagel5
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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.
% 3-10 PDO @il S BT x 4

Table 3-10 The PDO communication index and mapping index

PDOs Communication object Communication object index | Mapping object index
RxPDOL1 0x1400 0x1600
RxPDO2 0x1401 0x1601
RxPDOs
RxPDO3 0x1402 0x1602
RxPDO4 0x1403 0x1603
TxPDO1 0x1800 0x1A00
TxPDO2 0x1801 0x1A01
TxPDOs
TxPDO3 0x1802 0x1A02
TxPDO4 0x1803 0x1A03

PDO HJWL SH ks R -
The format of PDO mapping parameter is:

Bit Function
Bit0-Bit7 Object data length
Bit8-Bitl5 Object sub-index
Bit17-Bit31 Object index

% 16 BU Pagel6 TN 2: AR R F]
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3.7.1. {43y
Transmission types
TxPDO I RxPDO %442 i PDO 15 S80E X G ER): 18
0x1800-0x1803(TxPDO) 1% 5] 0x02 F1 0x1400-1403(RxPDO)I 15| 0x02 15
SV AL 27, PDO HAE AN T -
The transmission of a TXPDO and RxPDO is triggered by an event, which is

defined by the PDO communication parameters: sub-index 2 of objects 0x1800 to
0x1803 (TxPDO) and sub-index 2 of objects 0x1400 to 1403 (RxPDO). These object

dictionary entries are transmission types. PDO transmission types can be one of the

following:
transmission | transmission TxPDO RxPDO
types mode
0 Synchronous | W RWLHPRH R E B0E, HL | R Bk 1A
non-periodic | ] 1 ANFM, %R | SWIIKFZ RXPDO
% TxPDO., BRI N
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 | 3 Jic & Fi 7~ Bk N [l 4 | [rame is received.
cycle i, W%k i%% TxPDO,
Receiving the corresponding
number of  synchronous
frames N, the TxPDO is sent.
254-255 Asynchronous | 24 b 5 B4k A oA ml g | R A B 0 B
mode PRI BRI, WAR 2 | S ER 2

TxPDO.

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

Update the received
data directly to the
application.

I EZ R R R A H

ZeroErr Control Co., Ltd
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3.7.2. RxPDO BR5t7R45

RxPDO mapping example

¥ RxPDO1 PIHLET 3 %42, 4345124 0x6040, 0x6071., 0x607A, WiAnE 3-5
IR

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 ||| [oxt600:04 |00000000 [Mapppings #4
1 ¥
[
|0x6040:00 | 0000 |<‘om.-olwm-d |
|0x6071:00 | 0000 |Target torque |

|

|0x607A:00 |00000000 |Targel Position |

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

I 3-5 RxPDO ML i
Figure3-5 The RxPDO mapping configuration

% 18 Tl Pagel8 TN E 2 =R R AT
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3.7.3. TxPDO B&}:R4l

TxPDO mapping example

¥£ TxPDO1 YL 2 4~ PDO, 4334 0x6041 5 0x6064, WLEHAIE 3-6 /R
Set the first group of TxPDOs to mapping 2 objects: 0x6041 and 0x6064, as shown

in figure 3-6:

Object Dictionary

Index Data(hex) |Description
0x1000:00 40192 |Device Type
TX-PDO Message(1.Mapping) ! 0x1A00:00 02 |Amount of Mappings
0x1A00:01 60410010 Mapppings #1
CANID Data 0x1A00:02 60640020 Mapppings #2
Bytel | Byte2 | Byte3 | Byte4 | Byte5 |Byte(’ 0x1A00:03 | 60000000 [Mapppings #3
180+Node ID | [ Data for 0x6041:0x00__ | Data for 0x6064:0x00 | 0x1A00:04 | 00000000 [Mapppings #4
T T
[
|0X6041:00 | 0000 |Smmswurd |

|UX6064.00 | 00000000 |Position actual value |

|0x6502.00 |oo ISupporled drive modes |

[ 3-6 TXPDO Wi it &
Figure 3-6 The TxPDO mapping configuration

3.8 iR TP
Heartbeat

OBkIRI (Heartbeat) YB3 2E /245 Heartbeat A= 7 Al K ik B . 45
Heartbeat {§ 2% . Heartbeat 42735 F]f A #LEL eRob JATHILH AHNTHY, Al
5 eRob KL IN ] 112 Heartbeat JH 3%

F1 s 2o eRob KATHIAIAEA Heartbeat {355 (1 M, i Bl &5 Heartbeat,
FH FEERT eRob % Jii2H 1% i Consumer heartbeat time(0x1016), >4 eRob 7 #iH
TEFEWC ] R U B OB G S I, il EAIAILE SO Bk S R X I 4 4
Consumer heartbeat time(0x1016) i€ Xk eRob KA FiiT e & Heartbeat [ i}
6. 7R E b, Consumer heartbeat time(0x1016) &4 %l K T Producer heartbeat
time(0x1017). Producer heartbeat time(0x1017)f1_F {7 AL E . fHT#E &% Heartbeat

IR ZE =R R A F % 19 T Pagel9
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WL b TR K HABAR T TR AMER R, BRI AR — 2 220 fd T
k., Jeiks€ Consumer heartbeat time(0x1016), ZJ5 K771l LA 1% Heartbeat 4k
3, BIE3h Heartbeat #LiH .

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 > w| Heartbeat
producer [ A 7 o = d A Consumer
1 1
Producer Consumer
heartbeat time heartbeat time
0x1017 (Ox1|016)
1 1
Heartbeat | W = - - ¥Y___ | Heartbeat
producer g e g - A Consumer
1
1
Consumer
heartbeat time
(0x1016)
1
1
No signal Y >

[ 3-7 Heartbeat 5%y

Figure 3-7 Heartbeat model
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S AR AN AT -

The S code is described as follows:

S State

0 Boot-up

4 Stopped

5 Operational

127 Pre-Operational

FEEFLNE eRob 6T L4H1E N Heartbeat 4 77 i fl, Heartbeat NIy eRob &7
igH & 7% . F P 923X & Producer heartbeat time (0x1017). Consumer heartbeat
time(0x1016) 3% & T-_EA7AL,  HiZH}E 7 KT Producer heartbeat time (0x1017).,
2 E AR R AR DB E S, il AL SO B4

eRob J¢H A4 A [ 7338 W51 (1, Heartbeat /77 Hl Heartbeat 11 23,
[F] 52 0x1016 55 0x1017, H. AR R B3 0x1016 55 0x1017 {24 Heartbeat

H: 773 F1 Heartbeat 14 %% % .

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 T RARHF

Node guarding

Node/Life Guarding HJ#Lfl5 Heartbeat F5[A], Wi 255 F3AF Heartbeat Y
FRAT5 T S B WA T B, Kk s AT, Node/Life Guarding AL 322
AR MG, BB RFR. Fuhie R AR B I, H AT BOE R

IR ZE =R R A F %5 21 T{ Page2l
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Guard Time (0x100C) NI B0 3 uh, SR 2Mes. Mub i e Life
Time, H FuiF7F Guard Time B8] N & % $Ef4). Life Time A% & /21 1L Guard
Time(0x100C)3&_—~%53%{H Life Time Factor (0x100D)3k45:,

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 401 3-8 Fii7n:

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

COB-ID=0x700+Node-ID

[coriD |
»—>| COB-ID > >
A > > " o X
i Master :_I | Slave :
Node Guard < < COB-ID | |Bit 7 | 60 || <
time 0X100C I |
1 1
X >—>{ COB-ID > > Node
H Master : | Slave T'_'fe
: € < ; < < ime
; «— COB-D | |B|t [« < ;
Node Guard time i
0X100C :
1 1
1
" Node !
—Y ___  Guarding <«—] No signal ——> Life Guarding —Y
event event
s [T [ ] -] ]|
Bits Function Description
Bit0-Bit6 State of the NMT slave | 4=Stopped
5=Operational
127=Pro-Operational
Bit 7 Reserved -

Bl 3-8 T RiGRIEE T
Figure 3-8 Node guarding architecture
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SEIME EtherCAT BN

Chapter 4 EtherCAT Communication Protocol

4.1 EtherCAT & Sr4A X

EtherCAT Communication System

EtherCAT g —FpSEIf AR AR, d1— A T ol s M2 A i s 4. &
SR AR ERT AR Rl 6, oA RIFAUARA M, AT BA M 2455 DT
BUREA AR PR A KRR AT DATE N EtherCAT #3230k, X PC iitda
BLIMF, s Hl 82 R Beckhoff J1- %) TwinCAT3 #fF. EtherCAT Mufifii i
LIRS (ESC) , I 4R WMGE A ET1100 A1 ET1200, 23 /2 # FPGA
8 A EtherCAT M5 L BEAY IP-Core. EtherCAT HyFH2 i FH AR E R A 282 5%
&, MBI @) 100BASE-TX HIJERY 5 38 UTP 445,

EtherCAT & —Fh M1z 845 il 4. 2%, EtherCAT T3 35 %4 /il ESI (EtherCAT
Slave Information) SCPFR A BB A BB DI REMIA R AUXT R @1k, %, ESI
SR XML SCPE. REABRCE Y EST U AR ot il gk by, ol 2 ofids
o) 5 B R ST SCHE TR B B F AR A M. A EST SCF T LA 4y
ZA .

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

T2 2 P R A ] % 23 51 Page2
ZeroErr Control Co., Ltd


http://www.zeroerr.cn

™
-~

ZeroEr

insice | FEZZIE ZeroErr

WWW.ZCTOoCIT.C1

slave device.Generally, the ESI file is an XML file. Import the ESI file of the slave

device to the controller software, so the controller can recognize and control each slave

device according to the configuration in the ESI file. An ESI file may contain data of

multiple devices.

ESI document

1

EtherCAT
Header

Output Data

Slave1
In|

Slave1
put Data

Slave i
+ | Output Data

Slave i
Input Data

Slave n Slave n
Output Data | Input Data

LT

4L T

L T

-] im(.\‘\\\\\\ )
§' g l rlr?gzvsr;“gnez Servo Drivel Serve Drive i Serve Drive n
T =P E e E b e bE e E ]
(i}
=8 Uplink ol
3 [! messages ¢ S, Ret
= -, eturn
! ‘ < T | RX \“ X | RX [ X |
Slave1 Slave i Slave n
Master
Controller

Motor

[ 4-1 EtherCAT T AEJEIE
Figure 4-1 EtherCAT operational principle

EtherCAT iz 17 5B WA 4-1 s FE— @ IEIIN, s Ak AR %R
Pamign 2 i, Bl A el 5, B st AR S 3 1k MBSO it P9 72 BORA . 4
Bfs, HHEERBIEE S ALdEW. 2 BEWUR B e n— A ek ik e, 9
A S A il ] 2 2ty A g XA (S RERS AE— 1 00 P S IR R
PR AR, B ROM AR B GE 90% A E.

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

improves bandwidth utilization, with a maximum effective data utilization rate of more

than 90%.

IR ZE =R R A F
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428 KB E

Basic Configuration
42.1. BI5iERE
Communication connection

LA RBCE TS 2% (eRob Mg N XTI A P FHF V3.17) 56 6.3 Z7
EtherCAT @ 53 ORI 7.3 =75 EtherCAT W54 A .

For hardware-related configurations, defined according to <eRob Rotary Actuator
User Manual V3.17> section 6.3 EtherCAT communication interface. And section 7.3

EtherCAT communication wiring diagram.

422. ESIXHEN
The ESI file 1s imported
eRob ) XML(ESIF & S 24 7R A
The XML(ESI) configuration file of eRob is named:

ZeroErr Driver3.2.0.xml;

Beckhoff TwinCAT3 [ XML(ESI) SC{AFEA ST -
The XML(ES]) file storage path for the Beckhoff TwinCATS3 is as follows:
C:\TwinCAT\3.1\Config\Io\EtherCAT.
4.3 EtherCAT IK7S#H1 (ESM)
EtherCAT State Machine (ESM)
1t EtherCAT JEINH, fAlllR BA AT JLFRRES:

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

T2 2 P R A ] % 25 1 Page2s
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% 4-1 ESM RS
Table 4-1 ESM status

Status Meaning
Init PIALIRAS, W5 N 1.
Initialized state, abbreviation as I.
Pre-Operational TEAEIRES, fiE N P,
Pre-Operational status, abbreviation as P.
Safe-Operational LEPERE, Ri5HN S,
Safe-Operational status, abbreviation as S.
Operational BATIRE, WEHR O,
Operational status, abbreviation as O.
Bootstrap SIRA, fi5H B,
Bootstrap status, abbreviation as B.

F2 U A 2 ARYE LB AR AS SRR Mot A MR T o . 2 il 75 4 UL 4-2 193
E AT R BB IR AR T BC . FEE R s BOEE MWI R ik S, Al ik x4k
T Operational RZS, IHSFFFH PRI 2RI TIE 85 .

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 I

Pl P B BI

A\ 4 L 4

‘ Pre-Operational | Bootstrap

A

PS | SP Sl
o] v

oP

Safe-Operational |

SO 0s
4

Operational

% 4-2 EtherCAT ARZSHL
Figure 4-2 EtherCAT state machine
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7 4-2 ESM RS
Table 4-2 The ESM state

State

Operate

AR

Init state

“Init” ARZSE SCT )2 b sl A Z [ ) E AT AF K &R . TRV A
R, I Z (B Tk EAE A .

TG “Init” RERHIAG A NS HCE.

2 M SRR AR 55 16, FHRV A SMORCEARASAE “Init” ARZSTH AT
“Init” state defines basic communication relations between the master and
slaves in the application layer.Direct communication between the master
and slaves is not possible in the application layer.
The master uses the “Init” state to initialize the setting for the
configuration of the slaves.
When the slaves support the mailbox service, the corresponding SM

settings will also be executed in“Init” state.

TR

Pre-Operational

24 M SCRFHRAEE S IS, WIHE “Pre-Operational” RASIATHFASIEA S .
EJHDMJ&%KTM@FH MRA R IR LR P BG4, RIS

Safe-Operational

state NIRRT
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.

LGREPEIRES 1E “Safe-Operational” AR, Mub&HSEbar i ABHE, HAE

ARETCYRAC A R . R 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.

BTG 1t “Operational” IRZET, Ml SEbri AR,  F20h (%50 52 brka

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

the master application transfers the actual output data.

GRS

Bootstrap state

TE “Bootstrap” JRAT, MG AL N2 E] FoE (31T EtherCAT
VHRISCOR) sl B

In the “Bootstrap” state, slave applications can receive new firmware
downloaded to the FoE (File access Over EtherCAT) protocol.

IR ZE =R R A F %5 27 Tl Page27
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% 43 AR E R

Table4-3 Local management service

Transition symbol | Direction=> Local management service
P INIT TO PREOP T hamRE M=
Start mailbox communication
PI PREOP TO INIT {5 11 HR AR A
Stop mailbox communication
PS PREOP TO SAFEOP | J14&%y A B #
Start input update
SP SAFEOP TO PREOP | 1% [| %y A 55T
Stop input update
SO SAFEOP TO OP Ttk o o
Start output update
(0N OP TO SAFEOP 5 11 6y B
Stop output update
op OP TO PREOP {5 I AT, 5% A i R
Stop input update, stop output update
SI SAFEOP TOINIT | {5t 1R AT, 45 LR HEAR AR
Stop input update, stop mailbox communication
ol OP TO INIT L AR, s, LA £
Stop inpgt update,stop output update,stop mailbox
communication
IB INIT TO BOOT JRBNEEE ST (FoE) |, JRah5 S8k
Start firmware update(FoE) , start bootstrap mode
BI BOOT TO INIT JEE R (FoE) |, HEEX&
Start firmware update(FoE) , restart device

%% 28 T Page28
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44 BEXIHR
Communication Objects

44.1. HIEREBEE
Service data communication

W5 Bhxt R (SDO) #RELXF EtherCAT WX R I EAL . o ix s
XGPSR RO/ VB S AL B, A SDO I TR 2 M EIREE (B Eik
LA EAER R RIEE) AE% 7 o 2 55 g M BAE . 7% 7 i i 1 22 4 ol

R FIPRT I T RG]) SRR GR &, BARLam NATE g 7 it
HE .

W, SDO g — RSk Bt . TEfefBrznl, A— 0, %
PR S5 as e B L i B, X7 SDO, i AT DATERT IR AL I B A% i e 22 DU A5 1)
Homdk. BHLEIFRA SDO Pusk & .

e 20y SDO fe MEATRIL A M4 . PiRR I T A 2 SDO K
Heg5 % . % i i 55 a8 &0 P LA 3 Ik SDO Ry &4

1L SDO, TEPI EtherCAT & Z [AI/# S % pii# 5 8E ., —1> CANopen
WSR2 SDO. B —> 5 3L SDO fle45#% (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 HREHEEE
Process data communication
eRob %] EtherCAT BT TXxPDO. RxPDO fix K FA5E4% N 76 715,
0x1600 | 0x1606 Z [AIF R MHEF, —IR A BBk,
0x1A00 F| 0x1A04 Z [AIAYRTRABHER:, — IR HABEEE—1.
Hrp L 0x1600 Wi RxPDO S HFATRE mapping B, WH{HAFRT TxPDO:
0x6041. 0x6064. 0x606C. 0x6061 4,

HA L 0x1A00 Wi TxPDO 77T & mapping B, HIEHART RxPDO:
0x6040, 0x607A. 0x6065. 0x6060 <5,

ESC s FrRett:, 2R 0x1600 (RxPDO0) Bt 1 0x6060 & 0x1A00 (TxPDOO)
BRGT T 0x6061, WIATFAS MBLGT—4 8bit KEEIA S (WXTGLBN T H)a
TR5l) , (i PDO MKEAMECFTY (16bit) X5, W PDO BLERFICIEERL,
ESC ZAfifi SM FLE Tk,

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.
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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 M5t (Outputs)

Receive PDO mapping (Outputs)
BEHLE T — A3, Kb sE E b B sk . A RxPDO # AT
5] 0x1600 2| 0x17FF (x5 7,

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.

2% 4-4 RxPDO Wi &
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 2: AR R F] % 31 B Page3l
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F 4-5 52T eRob KATHIZH RxPDO HIXF 4R
The following table 4-5 describes the objects for the eRob RxPDO:

2 4-5 RxPDO W x4
Table 4-5 The RxPDO mapping objects

PDO Sub- | Default Bit Description Function Exclude
index index | wvalue 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
01h | 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 | 0x60FF 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 | Ox60FF 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

% 32 H Page32
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04h | 0x6080 32 Max motor speed

05h | Ox60FF 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 0l1h | 0x6082 32 End velocity
0x1613 01h | 0x6083 32 Profile acceleration
0x1614 0lh | 0x6084 32 Profile deceleration
0x1615 01h | 0x6087 16 Torque slope
0x1616 01h | 0x60BO 32 Position offset
0x1617 01h | 0x60B1 32 Velocity offset
0x1618 01h | 0x60B2 16 Torque offset
0x161C 01h | Ox60FF 32 Target velocity
0x161D 01h | Ox60FE 32 Digital outputs

Quick stop
0x161F 0lh | 0x6085 32 i
deceleration

I EZ R R R A H

ZeroErr Control Co., Ltd
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4.4.4. TxPDO B&t (Inputs)

Transmit PDO mapping(Inputs)
XL ST — AN A B BRI RS . B TxPDO #{ AL TR 5|
0x1A00 %] 0x1BFF (x4 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 WLSITiCE
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 TN 2: AR R F]
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% 4-7 {3iR T eRob X754 TxPDO %42

The following table 4-7 describes the objects for the eRob TxPDO:
% 4-7 TxPDO * 4
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 0lh 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 0lh 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
BT B2 mERHCA IR A ] %5 35 B{ 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 0lh 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
0lh 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
0lh 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 X -EHF Synco
Distributed Clocks (DC Mode) -Synchronous with SYNCO

M 1 R P 5 BT A Ul BT SYNCO FE 25, AR PRI 8145
TR A R TR )25, = Sl A A St A 0 s T i 5 4 [ 25 I 4 A 5 — A AL
i, M SYNCO (F5AE RS Hmeh. KI5, T IRmBh ok 78 H A 5 5
P RS A Ml et

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
.
Pl 4-3 I a2 e
Figure 4-3 Clock synchronization architecture
Cycle time
SM2 SYNCO 0){1032102 SM2 SYNCO
I < ; ; I >
Min distance
SM/SYNCO G
Output ’:‘ : Output delay
Calc and Copy time | ! 0x1C32:9

0x1C32:6

'
Input 1 ' Output

'

Input dela; 3

051(:33:9}/ Lalc and Copy time] ! execution
)

0x1C33:6

] L)

' '

' '

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

Internal
ticker

] 4-4 DC B 7 4]
Figure 4-4 DC mode timing diagram

K 4-4 FEAIN 4T DC [FAA NI, Hid Min distance SM/SYNCO J& SM2
FITKFN DC e [R] 1) S of 18], oK BEAA B 1 HR] 2% 3 800 H ZE 5 Output Calc and
Copy time 245 ] AL FHEFAI- M ESC o3l B Br a5 ZAY IS A]; Output delay
SE SR YRR P A0 1 B 5 Y IRFTAL . Input delay J& M #2H SYNCO {55 H15K%
bR A SYNCO {55 Z[A]HYIE[E]; Inputs Cale and Copy time Je-F 4y A K 2 il £
ESC g Wmstia] . B At nT DATC B 5 KR 500 us (i 2 KHz) [ A JERT,
Master cycle time W %A % EATRTEC (B0 1x500us, 2x500us, 3x500us...nx500us) .

IR ZE =R R A F %5 37 Tl Page37
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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. RFEXERE
Synchronization mode selection
FELAT % 1 v] PAi%$E DC-Synchron:
1. TwinCAT3 Z-filli%4% Drivel (ZeroErr Driver)
2. W PAAEA MR DC-Synchron ([ ) 1E izt i,
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.
Solution Explorer SR <rob Motioncontral project = x [ N

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

: P~
%] Solution 'eRob_Motioncantrol Project’ (1 project) Operation Made: IDC'SY"E""D" "]
4 eRob_MotionControl_Project
b @ sysTEM Advanced Settings...
b MOTION
PLC
7| SAFETY
@ C++
& anaLyTics
4« Bio
4 % Devices
4 = Device 3 (EtherCAT)
4 Image

4% Image-Info

2 syncUnits
Inputs

& Outputs

& InfoData

b
b
b
b

&l 4-5 DC mode &£ A

Figure 4-5 The DC mode selection interface
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4.5.2. w/VBISEHARTE
Minimum communication cycle time
T TwinCAT3 i, eRob SZHFAYIR/INEAE A W 18] 4 500us, EtherCAT ¥
PR AR R D 6 DT AL

Based on the TwinCAT3 test, the minimum communication cycle time supported

by eRob is 500us, and the EtherCAT network supports the connection of at least six

slave nodes.
A A 0 B ] P I 2D SR
. TwinCAT3 ZfIA5 H % 1 %#% “Real-Time”
. TEA N E BT 645 Base Time oA 500us, ANE 4-6 k.
. TwinCAT3 ZEfIRIH % 1%+ “NC-Task 1 SAF”
. TEA M Task FLEESE Cycle ticks 24 1, HIi&E Cycle time 4 0.5ms, {11
4-7 iR,

Follow these steps to configure the communication cycle time:

AW~

1. Select "Real-Time" in the project window on the left of TwinCAT3.

2. Set the Base Time to 500us in the right "Setting" interface, as shown in Figure
4-6.

3. Select "NC-Task 1 SAF" in the project window on the left of TwinCAT3.

4 . In the right "Task" interface, set "Cycle ticks" to 1, that is, set Cycle time to

0.5ms, as shown in Figure 4-7.

T2 2 P R A ] % 39 51 Page39
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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

4| & Real-Time

|1 1/0 Idle Task

Configured Size [MB]:

Allocated / Available: 32/31

Available Cores

gfs Routes Shared / Isolated:

| Type System

<

r 8- 8

Global Task Config

Maximal Stack Size [KB] 64KB

Read from Target Set on Target

TcCOM Objects

MOTION RIRCo

Core Base Time

Core Limit

[V Default |[500%F =

NC-Task 1 SAF
[21 NC-Task 1 SVB

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

;E Image & 1/0 Idle Task
= 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)
Mappings

Default (0)

VIO IUTYTYYY Y

e

4 b

~|500ps

1ms

[ 4-6 Real-Time ¢ & A i
Figure 4-6 Real-Time setting interface

co@t-|o-a| s
BREATRSRERECU)

Settings Online Add Symbols

Name: NC-Task 1 SAF
= SRS TWINCAT Project2-j6°(1 NRE) ame e s |
4 1] TwinCAT Project2-j6 ¥ Auto start
d
“ -ESJCE::se ("] Auto Priority Management
4 @ Real-Time Priority: 4
[ 1/0 Idle Task
& Tasks Cycle ticks:
£f= Routes =
%2 Type System Start tick (modulo): =
. TCCOMObjeEts [ 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

[l 4-7 Cycle time 15 & ST
Figure 4-7 Cycle time setting interface
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Chapter 5 Motion Control

5.1 1ERTFP
Operation Sequence

5.1.1. MNERIEFTHBFAR{EREIRIER FF

Operation sequence from power on to servo on

P?gg:,%uggiy E Power OFF Power ON
\
Servo Ready
I
Enal()é;&;eorftion Servo OFF E.(ﬂ) Servo ON

Holding brake

Brake control
engaged

Motor Velocity

%

<>
>500ms

w1 EOREREE, SFfFE/D 500ms DA FFRIRIZEITEL .
Notel:Make sure to wait at least 500ms after servo on before sending the motion

command.

20 M X401201IX JRATT IR, 5 b H 2RI AR 5 A E A T R IRl 8 R %E Sy 5
.

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. MBEAR{ERER AR T ERELRIER 7

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)

- e

IR BTN RERI R TR KT 300ms,

Note: Normally, enabling and disabling intervals should be greater than 300ms.
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5.2 42 IR
Control Loops

52.1. 2HEMIEES
Full-closed Loop Position Control

WNIEN 5-1 FIrzR,  eRob 5 REZH R Y P 268 R EDDU A ) g ) 4 DA B 4 i SR s
TOEERRT R,  SEINAME RGN ZRZEFIA B

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.

&l 5-1 A= P ER A B s AL &

Figure 5-1 Full-closed Loop Position Control

Hrp:
Coefficient = L " G B A R
PREA L TAEFC L ™ FA Lo R s (1)
Coefficient = 1 the Resolution ratio of Load encoder

reduction gear the Resolution ratio of Motor encoder
T3 i AL P B A Y 20 R 524288

the Resolution ratio of Load encoder: 524288

HL A Lo R A B e ) 0 R 131072

the Resolution ratio of Motor encoder: 131072
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5.3 BITHRT
Operation Mode

53.1. BTN
Operation Mode
HLZ BT S (0x6060) SR B s Bz Ak,
The modes of operation (0x6060) is used to set the desired operating mode.
# 5-1 il (0x6060)
Table 5-1 Modes of operation (0x6060)
Modes of operation (0x6060)

Value | Modes of operation Data type R/'W
0x01 | FER Ay B Integer 8
Profile Position mode Read/write
0x03 | 4 s Ak
Profile Velocity mode

0x04 | AEER AR

Profile Torque mode

0x06 | [MZAEA (A SH)

Homing mode (Not support)

0x07 | FrEHAMES (BASHF)
Interpolated Position mode (Not support)
0x08 | il ][] 25 (o ALK

Cyclic Synchronous Position mode
0x09 | J& 1 ] 2 S BE AR

Cyclic Synchronous Velocity mode
0xOA | Jl ][] 25 L A X

Cyclic Synchronous Torque mode
S ST I

Changed settings become active immediately
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i B TR RN (0x6061) BCYEI R EF T,

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

mode.

# 52 TR (0x6061)
Table 5-2 Modes of operation display (0x6061)
Modes of operation display (0x6061)

Value | Modes of operation display Data type R/'W
0x01 BER A B AR Integer 8
Profile Position mode Only read
0x03 | 4R H AR
Profile Velocity mode

0x04 | FRREEHIARALA

Profile Torque mode

0x06 | [l A (A SHF)

Homing mode(Not support)

0x07 | (EEHAME (AR
Interpolated Position mode(Not support)
0x08 | J& I [F] 25 fr B AR

Cyclic Synchronous Position mode
0x09 | Jl ][] 25 ALK

Cyclic Synchronous Velocity mode
0xOA | Jl ][] 25 LA

Cyclic Synchronous Torque mode
S S I

Changed settings become active immediately
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5.3.2. BITERIA VIR

Operation Mode Switch
B A TR R 0
Operation mode switch note
) RFs TR, HAISRE R R RS R O us R,

2) MHAB TR Y 2 67 B (PP, CSP) ZHi, F3KFsEbnfiE 0x6064 HI{H
KT H bR & 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

fa IR 5K 5h #548 H] CANopen JRZSHL (Finite State Automation,FSA) 3 iE X HRR
ATV ) Aal i i DO BE . 235 0] FH 452 ) 77 (0x 604 0) A A2 il A3 FSA HPARZS D)3k,
M AR (0x6041) St it 24 BRIR AR M Y 0l 18] 5-2 APIRZSHLAG I
AR, RSHLRIHIA T Z% 5K 5-3,

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

machine can be referred to table 5-3.
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Start
0
Power Disabled ¢
Low_level power disanled Not ready to
switch on

|
1

v

< 15 Fault
»ISwitch on disabled
A
I A
¢
+| 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
P 5-2 Btk
Figure 5-2 Device state machine
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WRET (0x6041) 7ML A Kzt PIRESHIF .

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

%53 RETFHELE

Table 5-3 Status word information

Operation | Bit7~ | Bit 6: Bit5: | Bit4: Bit3: | Bit2: Bitl: Bit0: Description
state Bit 15 ) . . .
Switch | Quick | Voltage | Fault | Operation | Switched | Ready
on stop enabled enabled on to
disabled switch
on
LG xxxx | 0 0 X 0 0 0 0 9K 3 21 fig
S0
Not ready | XXXX S
to switch Drive
on function  is
disabled.
AR TEH | xxxx | 1 0 X 0 0 0 0 HIAEALSE L
i o 93 % 2 B
Switch on ATDME L.
disabled - 2
9K 5 B fig
S
Drive
initialization
is complete.
Drive
parameters
maybe
changed.
Drive
function  is
disabled.
fAlRiES | xxxx | 0 1 X 0 0 0 1 9K 3 4 = 5L
i . A DA,
Ready to 9K 5 % 21 fiE
switch on e N
Drive
parameters
maybe
changed,
Drive
function  is
disabled.
LTI | xxxx | 0 1 X 0 0 1 1 K 2 7 U e
FAROERE | o B,
Switched K 3 % 25 13
on 57 FF {1 % f
P2
HE.
Drive

function is

%% 48 T Page48
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disabled.
Current offset
calibration
done.
fAlkiEfT | xxxx X 0 1 Rl e
Operation | XXXX i,
enabled 1 K 3 T
He, HALAE
fig.
No faults
have been
detected .
Drive
function s
enabled and
power is
applied to the
motor.
BNl | xxxx X 0 1 TR
Quick XXXX HEYLYEE.
op 1 3K 3
active G b
fig.
Quick  stop
function is
being
executed.
Drive
function s
enabled and
power is
applied to the
motor.
WAL | xxxx X 1 1 TG E T
Fault XXXX flems, fARIE
reaction TE AT B b
active EEHL .
A fault has
occurred in
the drive.
Selected fault
reaction is
being
executed.
it XXXX X 1 0 R 27 2% 1
Fault XXXX [
K3 2% 25
Al ARk, 3K
oY g E 2k
H.

TN E 2 =R R AT
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A fault has
occurred in
the drive.

Drive
parameters
may have
changed
drive
function s
disabled.

e
Bit4: Bit4=1 F/REREEHEIER ., Q05 R R L E A 5, ASEEA Switched on #5453 Operation enabled.

Bit 7: WIRARET W Bit7 (EE) N 1, WFIRAAEESFE, B AR REGPDS FSA HPREAR
K. EEIRN SRS IUNT SR (0x3B68) i,

Bit9: WIREE T Bit9, WAIITIY AL A, WK Bit O WEE, WBARRE A [ i 0 BE T
TERXFEOLT, 3R R LAE 1 B S I A S 4L

Bit 10: %3k H #7:

1) 2R T Bit 10 BN 1, FoRBHLEIAHI .

2) fEE RS, Bit 10 Eoh 1,

Bit 12: Bit 12 I T ME Y HIHEFTEI, Bit 13: Bit 13 (Y FHEH AL P2 pii s ey, A75H 1,
Description:

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

Bit 7 :If bit 7 (warning) of the status word is 1, it indicates a warning event exists. Warning is not an error or fault.
The status of the PDS FSA does not change. The cause of the warning may be given in the Warning code object
(0x3B68).

Bit 9: If bit 9 is set, the device carries out commands via the fieldbus. If Bit 9 is reset, the device is controlled via a
different interface. In such a case, it is still possible to read or write parameters via the fieldbus.

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:Bit 12 is used for monitoring the current operating mode.Bit 13: Bit 13 only becomes “1” if an error needs
to be resolved prior to further processing.

% 50 Ti Page50 TN E 2 =R R AT
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5.4.1. IRESZF 0x6041

Status word 0x6041
% 53 KA
Table5-3 Status word
REF (0x6041)
Status word(0x6041)
Bits Name Description
0 AT IR G fE AR, 0-TE%k
Ready to switch on 1-valid, O-invalid
1 fRIR A B 18, 0-TE%k
Switched on 1-valid, O-invalid
2 fAlliizts 1A%, 0-Fosk
Operation enabled 1-valid, O-invalid
3 [ AR, 0-TE%k
Fault 1-valid, O-invalid
4 FEIE - ] e AR, 0-TE%k
Voltage enabled 1-valid, O-invalid
5 PR 1G5, 0-Tosk
Quick stop 1-valid, O-invalid
6 fr R Tt e AR, 0-TE%k
Switch on disabled 1-valid, O-invalid
7 i 1A%, 0-Tosk
Warning 1-valid, O-invalid
8 I RKHAEX ARE L
Manufacturer-specific No define
9 TR ] A3 (BRIN) , 0-TE3k
Remote 1-valid(Defaulted), 0-invalid
10 H ARSIk 1A%, 0-TaRk
Target reach 1-valid, O-invalid
11 B R L R AR, 0-TE%k
Internal limit active 1-valid, O-invalid
12~13 FiE mis TR &AM TR K
Operation mode specific Related to each servo operation mode
14~15 I RKHAEX ARE L
Manufacturer-specific No define

I EZ R R R A H

ZeroErr Control Co., Ltd
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% 54 KRS

Table 5-4 Status words for each operation mode

Status word for the operating mode-specific settings.

Ope
ration Bit8 Bitl0 Bitl2 Bitl3 Bit14 Bitl5
mode
Re | Target Set-point | following error
PP Reserved | Reserved
served reached acknowledge (not support)
Target
PV Reserved Reserved Reserved Reserved | Reserved
reached
Target
PT Reserved Reserved Reserved Reserved | Reserved
reached
HM Not support
IP 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 Tl Page52 RN ELE SRR AR AT
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54.2. £H=F 0x6040
Control word 0x6040
0] P Uaat RS,

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

# 5-5 #l T
Table 5-5 Control word
Control word(0x6040)
Bit Name Description
0 fril Bl fe 1A%, 0-FE%
Switch on 1-valid, O-invalid
1 FEH ] e 1A%, 0-FEL
Enable voltage 1-valid, O0-invalid
2 PRg AL 0-A%k, 1-J3
Quick stop 0-valid, 1-invalid
3 fifkizty 1A%, 0-TeL
Enable operation 1-valid, O0-invalid
4~6 R s T 5 & ARk %
Operation mode specific | Related to each servo operation mode
7 [ E-20A Bit7: IR
Fault reset Bit7: Valid rising edge
8 {1k HsE X
Halt No define
9 R s T 5 & AR R AT %
Operation mode specific | Related to each servo operation mode
10 154 ARE
Reserve No define
1-15 | R AEEY RBE
Manufacturer-specific Manufacturer specific

% 5-6 Fmf TR 7

Table5-6 Control word for each operation mode

TN E 2 =R R AT
ZeroErr Control Co., Ltd
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Control word for the operating mode-specific settings.
Operation . . . . . ) )
Bit4 Bit5 Bit6 Bit8 Bit9 Bitl 1~Bitl5
mode
new change set .
PP . . . absolute/relative | reserved | reserved reserved
set-point | immediately
PV reserved reserved reserved reserved | reserved reserved
PT reserved reserved reserved reserved | reserved reserved
HM not support
Ip not support
CSP reserved reserved reserved reserved | reserved reserved
CSv reserved reserved reserved reserved | reserved reserved
CST reserved reserved reserved reserved | reserved reserved

5.5 FIARI & i B4R
Cyclic Synchronous Position Mode

257 4L 0x6060 FE 1A 8 I, eRob e 4 TAEFE &0 ) 4 i B

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

e JA 0 [R) 25 o B A AR A, A A S BB R R O BAE B A
EtherCAT/CAN 115 & 19] %15 H bR AL E 45 247 eRob KTHEI4], 7 eRob K4l
PFRAT O B R 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.

Pl 5-3 i B T IR B A I D RE R A S A i, VB R B AR 1 Y
HFRAIE (0x607A) 484, LARATIER) T aiistde il i) @ mfs H (0x60B1) 5
AWML (0x60B2) . FRAITHREW] I TOr B G BR G, DAl B &R .

H AR B PR AR R X A, SEBR A B A A R i e, R AT DA
RS R S S PR, 7B W2 (The following error actual value) %% i {E
—AHH S5

%5 54 U1 Page54 IR ZE =R R A F
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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.

Target position
(0x607A)
Software position
limit (0x607D:

Position offect

(0x60B0)
— )|

Max profile
velocity(0x607F) | Speed
—_—

Quick stop
deceleration

(0x6085) | cceleration|

imit function|

Control
Word(0x6040)

imit Position

function trajectory
generator

Position demand
value(0x6062)

Positive
torque limit
(OXBOEQ!

Negative
torque limit
(0x60E1

Velocity offset
(0x60B1)
Position + +

Max torqye
(0x6072)

Speed

Torque

Torque actual
value(0x6077)

control
loop N4

control
loop

control
loop

Torque
offset
(0x60B2)

eRob

Velocity actual
value(0x606C)

Position window(0x6087;

( )
Statusword target
reached(0x6041 [Bit 10])

Window
comparator

Position actual
value(0x6064)

+

Following error actual
value(0x60F4)

Following error window(0x6065)

Window
comparator

L

Figure 5-3 The function of CSP mode

EaVEA IR Operate steps:

1) BERE, 0x6060=08h, &I B

& 5-3 CSP ARy ThBE

Set 0x6060 to 08h to set the mode as the cyclic synchronous position mode;
2) SRR LE 0x6064, B H BRALE 0x607A 524 i 5K Fr (o B (H:
Read the actual position 0x6064, set the target position 0x607A equal to the

current actual position value;

I EZ R R R A H
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3) BEE P a4 0x6040, I AT B B,
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 (ME#&{# HE
3 0 1 1 1 1 Enable operation (f#ifi§)

24 T A F G 1 bR 7 B R E T 0x607A 33X A% G 7 L J] S i b e ik
%t eRob KTIHIA.
The master controller periodically sends the planned target location points to the

eRob joint module via the object dictionary 0x607A.

# 5-7 CSP BLA PR FAH K AL
Table5-7 CSP mode dependent bits of the status word

Parameter value Meaning

Bitl0= Hfrslik SR 52 o A (LT 7 1T RS ] 7 B B 7E F A
Bit10 = Target reached B EL R W Y, RS 1.

0= RIKF|Hbnfr
1= A5 HARALE:

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

0 = Target position not reached

1 = Target position reached

Bitll = R NTBEEE . (B | S RHEALEE 0x6080 PR i 2 7R R 0x606B Fl4E B i
R 0x6081.

Bit11 = Internal limit active A7 B R E 0x607D P il B 55 5R{H 0x6062,

Max motor speed 0x6080 limits velocity demand value
0x606B and profile velocity 0x6081.

Software position limit 0x607D limits position demand value

0x6062.
Bit12 =2 H b iz
Bit12 = Target position ignored
Bit13-15 N/A
% 56 U1 Page56 W ZE B AR R A A
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FH RN G Associated Objects

% 5-8 5 CSP Bz KERIM T4
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

TN 2: AR R F] % 57 T Page57
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5.5.1. CANopen PDO J@{5#= #I$R 3L

CANopen PDO communication message control

AT ID=1 A {31

Take the servo ID=1, for example

0x1A00:00h: the number

CSP pattern Steps COB | Data
-ID
IR, B | KPR 00 02 01
BB Stop remote node
Stop the node 9 00 8201
and configure o
the relevant | Reset communication 701 00
parameters PN B R 2 BAR 601 2F 60 60 00 08 00 00 00
Set the cyclic synchronous position mode | 581 | 60 60 60 00 00 00 00 00
a5l CSP AR 601 | 40 61 60 00 00 00 00 00
Check operating mode to CSP pattern 581 4F 60 60 00 08 00 00 00
F A E 2 K A28 601 2305 10 00 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
A5 R BN 1000us 601 | 2306 10 00 E8 03 00 00
Set communication cycle period (1000us) | 581 60 06 10 00 00 00 00 00
PDO W 5} Fe | TxPDO1 it | &[] TxPDO1 601 23001801 81 01 00 80
Rk Rk Disable TXPDO1 581 | 6000 18 01 00 00 00 00
The ~ PDO | The TXPDOL ['yfy fr: 45 4 90 601 | 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
VE W A Lt 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 Hist 601 | 23001A01 100041 60
0x60410010 CIRZF) 581 | 6000 1A 01 00 00 00 00
0x1A00:01h maps
0x60410010 (status word)
0x1A00: 02h Mg} 601 2300 1A 022000 64 60
0x60640020 (SEPRfIE) [ 581 | 60 00 1A 02 00 00 00 00
0x1A00:02h maps
0x60640020 (actual
position)
0x1A00: 00h B AMLGXT | 601 2F 00 1A 00 02 00 00 00
ZGAEL: 2 581 | 60 00 1A 00 00 00 00 00

%% 58 T Page58
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Target position set to 0
plus.

of wvalid entries in the
mapping
FIFF TxPDO1 601 2300 1801 81 01 00 00
Enable TxPDO1 581 60 00 18 01 00 00 00 00
RxPDO1 {2 | %M RxPDO1 601 2300 14 01 01 02 00 80
ik Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RxPDOL |57 4y 770 601 | 2F 00 14 02 01 00 00 00
configuration o
process Defines the transmission 581 60 00 14 02 00 00 00 00
type
R7  JRA ) 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 M5} 601 2300 16 01 10 00 40 60
0x60400010 (457 5) 581 | 600016 01 00 00 00 00
0x1600:01h maps
0x60400010(control word)
0x1600: 02h L5 601 | 2300 16 0220 00 7A 60
0x607A0020 (HARHZE) [ 581 | 60 00 16 02 00 00 00 00
0x1600:02h maps
0x607A0020 (target
position)
0x1600: 00h EMLg;%f% | 601 2F 00 16 00 02 00 00 00
M 2 581 | 6000 16 00 00 00 00 00
0x1600:00h:the number of
valid entries in the
mapping record: 2
FTH RxPDO1 601 2300 14 01 01 02 00 00
Enable RxPDO1 581 60 00 14 01 01 00 00 00
JEA B A NMT J&i 80715 5 0 0101
Start the node | NMT start remote node
3 0x6064 2RI 24 Fi 55 fr (v 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 25T 4 Hi SRl 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
Ji W k& 3k | AL B AR | R E N 128; 201 | 80 00 00 00 00 00
RxPDOL | & 3 B 0 plos.
Cycle to send | Motor clear .
RXPDOI error Control word set to 128;

I EZ R R R A H
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oo qEia

Send sync frame

080

181

40 12 00 00 00 00

AL AR
Enable

P T CEN 65
H PR B35 R 0 plus.,
Control word set to 6;

Target position set to 0
plus.

201

06 00 00 00 00 00

Ak [ 2 it

Send sync frame

080

181

2112 04 F8 4F 00

P T CE N T
H ¥R B35 R 0 plus.,
Control word set to 7;

Target position set to 0
plus.

201

07 00 00 00 00 00

5 [ 2 it

Send sync frame

080

181

33 12 00 00 00 00

P T RE 15
H ¥R (7 B35 R 0 plus,
Control word set to 15;

arget position set to 0 plus.

201

0F 00 00 00 00 00

% [ 2 it

Send sync frame

080

181

3716 00 00 00 00

BE H AR AL
H

Set the target
position

P FREN 315
H AR E B E M 10 plus.
Control word set to 31;

Target position set to 10
plus.

201

1F 00 0A 00 00 00

5 [ 2 it

Send sync frame

080

181

3716 0A 00 00 00

% 60 H Page60
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5.6 B EIET
Profile Position Mode

BXFR T 0x6060 AUHBLEA 1 I, eRob KA TARTER BR AL BRI,
When the value of the object dictionary 0x6060 is set to 1, eRob is operated by

profile position mode.

TEfE B AL ER, Ok B bl AARAz B Fe RS . 2 R ik
HEE . FeEE T AT s g fe RSB E  T AE SUE AT, JatT
ith 2k Rl iR gk Bl B S ALk

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.

Positive torque
limit (OX60EQ;
Target position(0x607A) Posit N(Igiégngy)e
PSR osition = Negative torque
Software position limit (0x607D) limit limit (OxGOE1
function
Max profile velocity(0x607F)
Speed
Profile velocity(0x6081) oimit ™| Positon Veloly offset
trajectory
generator|
Position demand . +
Profile acceleration(0x6083) value(0x6062) Position + + Speed + Torque
—_— control (U control control
Profile deceleration(0x6084) | Acceleration loop toop + foop
—_— .
limit function
Quick stop deceleration(0x6085)| Torque
R
offset
(0x60B2)
eRob
Torque actual value(0x6077)
Velocity actual value(0x606C)
Position window(0x6067)
Position window time(0x6068)
Target
eached(0x6041[Bit10 firrier Window
[comparator]
Position actual value (0x6064)
Following error actual value(0x60F4) /l\_ +
-/
Following error window(0x6065)
Window
comparator
e, 2k
Bl 5-4 PP Ry D)k
Figure 5-4 The function of PP mode
i B .
PefEA TR Operate steps:
L/ YA -H—‘t o ?\F}_’fi‘ﬁ*%_t
1) KEIBFTREEL, 0x6060=01h, #BEf7 EAR
A 52 N \= fets
IR ZE =R R A F %5 61 Tl Page6l
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Set 0x6060 to 01h to set the mode as the PP mode.
2) WEHBMLE 0x607A;

Set target position 0x607A;

3) BEEFCREHE 0x6081;

Set profile velocity 0x6081;

4) TR BTG 0x6083;
Set profile acceleration 0x6083;
5) BEHCERBIEE 0x6084;
Set profile deceleration 0x6084;
6) B FE I 0x6040, W HEHADAF A B4R,

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 (ME £ 5B
3 0 1 1 1 1 Enable operation ({#HE)
4 1 1 1 1 1 Command triggered (fiy 2l /)

7) FESE I Braa st )5, AT T T —Bruash i & F B E H AR,
LA

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) WEAHHES 0x6040, T4 il aw il Ay BT A, DR Z50Rs 4 il
7 bitd (HYIHL N off Y on, fAllkA 2HRIZE,

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 (fffE)
2 1 1 1 1 1 Command triggered (A2l %)

TN E 2 =R R AT
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FEHIF (0x6040) A 4-6 [iAIER 8 (il T aa 5 5h
Bits 4-6 and bit 8 in the Control word (0x6040) start a movement

% 5-9 PP B4R S AH K for
Table 5-9 PP mode dependent bits of the control word

Parameter value

Bit5: Change set point | Bit4: New target value
immediately

Meaning

0:Non-immediate 0=>1
update

AR I ER AN DAL RE2SIR

WA SRR R4, ATz sy
QIEAERATIN (MRS |, R
By (Bitd:0=>1) , fillltth gk
ZAT US>, RATEM LS
Qe UG (e 24 il B A LB b)), A4
AT Iz s a2

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) .

1:Immediate update 0=>1

AR IR A= REZTIR
RS SL BV ERHE 2, ATz sty 2
IEAEPATIN (FARSER) | fillik— BRIk

PFrROfh A a4 (Bitd:0=>1) , i 7Bl
T 24 B2 S48 I TRz dh a2
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 =4 X}z 8l)/AH Xz 5
Bit6 = Absolute/Relative

0: #iX}izzl

1. MHXNZE) (R SCHF)
0:Absolute movement

1:Relative movement (Not Support)

Bit8 ={% I
Bit8 = Halt

0: BRIAHE

1 (5 R ACAD (0x605D) {5 117%
gl

0:default

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

IR ZE =R R A F % 63 T{ Page63
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

™

Zerofr

inside g%f\-t‘;‘ ZeroErr

WWW.ZCTOoCIT.C1

KT YHIzaE R

IR F

(0x6041) 3RS

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

% 5-10 PP #:UAIRES

VTR RAL

Table5-10 PP mode dependent bits of the status word

Parameter value

Meaning

Bit10 =H #5# ik
Bit10 = Target reached

0= 3RHY H brfir B

1=338 H AR E

0 = Target position not reached
1 = Target position reached

Bit11 = ERE . {7 B R

Bitl1 = Internal limit active

F R AL 0x6080 R il 3 & 75 5K (. 0x606B Fl%e
FER R 0x6081 ., HfHfir B {H 0x607D BRil {iz
TR fH 0x6062.,

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

Bit12 = HARMZIE A

Bit12 = Target value acknowledge

0= ZPBCEM, BRI IO IR A S AR
1= NEEZHIBOE(E

0 = Accept a new set-point acknowledge and start
generating target again
1=No accept a new set-point acknowledge

Bit13-15

N/A

AH B X5 7 H Associated Objects

% 5-11 5 PP UM RIKHI R 5
Table5-11 Objects associated with PP 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

% 64 T Page64
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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. IZBPE#HE (0x6040: bit5=1)
Immediate update (0x6040:bit5=1)

A
Position

Target position

5000 Plus

(0x 607A) 2000Ps i |
I ¥ ; by : time
Command 1
triggering
(0x6040
Bitd)
Speed 6000 Plus/s | |

y
3000 Plus/s
Velocity actual
value
(0X606C)

A

Current position o H :I
command H I

Set-point ¢
acknowledge

A\

(0x6041
Bit12]) ©

A

Target 1
reached
0x6041
[Bit10])

0

5.5 S RIS Hii =

Figure 5.5 Immediate update mode timing diagram

1) A AL 58 B8 o 48 2 1 Gl JE P (4 J o B 0x6081, 56 J3% i ik 3
0x6083, FEERIEEE 0x6084, HARE 0x607A) .

2) EAALRREERIF 0x6040 1) bitd B0 B 1, BERMEA RN EE ST
LHRE.

IR ZE =R R A F %5 65 Tl Page65
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3) MIETEREIC B 0x6040 1Y bitd 1Y ETHITIE, RHER W HGZ 67
B P AR T 0x6040 fY bitS FURILRIRS A 1, HILHPIRES T 0x6041
[ bitl2 Sy 0, FREIMBATHMOH A B2 Ds NSRBGS0 )5, K
REF 0x6041 1Y bitl2 i 0 B 1, KU ERFL-OTEN, HARMIEAL
TARRIRSEHMOHTI AL B HE IR

SEZVEHIER, BRI ALE HE 2 — B (0x6041 /Y bitl12 B 0 AR 1),
RIRASEZIAA TR E R 2

4) AR MG AIRAS T 0x6041 A bitl2 AR 1 J5, 7 0] DARER &
BB, FRFER] T 0x6040 (1) bitd (1 1 E 0, RIUPUFITCHIMALESE S

HI T4 15 0x6040 1) bitd hy EFHITELER, B, HIREAL T IETE
TIPSR 4

5)  MSAG I EN 458 5 0x6040 (1 bitd 1 A2 0 I, ATDARRRAS S 0x6041
) bitl2 i 1 0, FHIMIECHERLT AT DARCHT I L B 45 2

SEZVEEHBER, 2 A A B 5 1 0x6040 11 bitd 1 Ay 0 I, A
SRS RRIRAST 0x6041 ) bitl2 1EZ.

SV, MR ERR S OIITERE T, Hll UL E R 2O,
XTI EES, F BB Y (M EIEL©@) EMsEmUE, ML)
(E=QH HARIE 0x607A,

BRI SR E R L

1) The controller first updates other properties of the position command ( profile

velocity 0x6081, profile acceleration 0x6083, profile deceleration 0x6084,target
position 0x607A) .

2) The controller sets the bit4 of control word 0x6040 from 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 (1); After the

%5 66 UL Page6t T 22 7P P Ee A A ]
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slave receives the new position command, the status word 0x6041 bitl2 is set from 0 to

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 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 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 bitl2 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.

T2 2 P R A ] % 67 31 Page67
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5.6.2. FEICEIEHE! (0x6040: bit5=0)
Non-immediate update (0x6040:bit5=0)

Position @ @
5000 Plus
Target position H H o
(OD 607Ah) 2000Pus i | id
I Y time
Comman d
triggering
(OD 6040h
[Bit4]) 0

Speed i ] 6000 Plus/s

Velocity actual

value
(OD 606Ch)

3000 Plus/s

5000 Plus

Current position o : 2000 Plus

Set-point 4
acknowledge
(OD 6041h

Bit12]) °©

; i H H

reached
OD 6041h ¢
[Bit10])

Bl 5.6 JES7 BV

Figure 5.6 Non-immediate update mode timing diagram

1) AL B 2 B T o7 B 4 2 1) oAt a8 M (% B B B 0x6081, %% B o 32k
0x6083, #5 R EF 0x6084, HAR{iE 0x607A) .

2) EAALRE R 0x6040 HY bitd (1 0 F 1, R/ MuEA B B4 72
fHRE.

3) MR T 0x6040 1 bitd i FTHITIE, RHEEE ATHIGZ B
B W

FE S 0x6040 1Y bits FIFILRIRZSH 0, ELILHPIRZSS 0x6041 1Y bitl2 0,
RIS AT BICHTI A B4R D5 MG AL B AR 25, FRIRASS 0x6041 )
bitl2 (1 0 & 1, RIUIFHIACESLOTH, HYHI AL TR BE AR LE ORI
B IRE.

4) AL R MRS T 0x6041 Y bitl2 A5 R 1 J5, A ] ARG A
BB, FERFFER] S 0x6040 (1) bitd Hy 1 0, FRWIMHIITH IO ETE L.
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I T4 017 0x6040 11 bitd S EFHAEMLARL, P, IR R 2 P IELE A
TSR 2
5) Ml B 45 5] 7 0x6040 1Y bitd i 14254 0, TEMATECENM e, B
Ji 0x6041 1Y bit12, FRH Mk 0 HE£ o 7] CABEORT 7 B 452 . AR 20 B3 s F,
YRR T, A RO A B e . MaTB R e s, flkA]
PO B AL, — BIBCH AL E TR 2 GRS 0x6041 1) bitl2 H1 0 2224 1),
AR ZIPAT IO B AR 2

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 (1); After the slave receives the new position command, the status word
0x6041 bitl2 is set from 0 to 1, indicating that the new position instruction(l) 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,

T2 2 P R A ] % 69 51 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 @ {5 #lI$R 3L

CANopen PDO communication message control
LAl TD=1 g 31

Take the servo ID=1, for example

PP pattern Steps COB | Message
-ID

(5 IRA A, T | R P Y i 00 0201
HHRSH Stop remote node
Stop the node [ 4 15745 i 00 82 01
and configure R o

t t
the relevant eset communication 01 00
parameters . —

B NS B B 601 2F 60 60 00 01 00 00 00

Set the profile positi d
ct the protiie posttion mode 581 | 60 60 60 00 00 00 00 00

sl PP L 601 | 40 61 60 00 00 00 00 00
Check operating mode to PP pattern 581 4F 60 60 00 01 00 00 00
SR IR L A 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
SRR R A 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
AR FE I A 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
Kl A A 601 | 23051000 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
A5 A E R 1000us 601 23 06 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 | 600610 00 00 00 00 00
PDO BLEE | TxPDO1 fit X4 TxPDO1 601 2300 1801 81 01 00 80
R ik Disable TXPDO1 581 | 6000 18 01 00 00 00 00
The PDO | The TxPDOL |35 58 fi 455 10 601 | 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

T R A LS 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 TU Page70 TN E 2 =R R AT
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record

0x1A00: O1h W5 601 2300 1A 01100041 60

0x60410010CIRZST) 581 | 6000 1A 01 00 00 00 00

0x1A00:01h maps

0x60410010(status word)

0x1A00: 02h Wegt 601 23 00 1A 0220 00 64 60

0x60640020 (5% P (i ) 581 | 6000 1A 02 00 00 00 00

0x1A00:02h maps

0x60640020 (actual

position)

0x1A00: 00h B AWL&t%f | 601 2F 00 1A 00 02 00 00 00

A 2 581 | 60 00 1A 00 00 00 00 00

0x1A00:00h:the number of

valid entries in the mapping

record:2

FIFF TxPDO1 601 2300 1801 81 01 00 00

Enable TxPDO1 581 60 00 18 01 00 00 00 00
RxPDO1 fi¢ ] RxPDO1 601 23 00 14 01 01 02 00 80
B Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RXPDOL ' 357t t7: iy e 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

Vi 5 TR WLt 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: 01h Wi 601 2300 16 01 10 00 40 60

0x6040010 (421l “7*) 581 | 6000 1601 00 00 00 00

0x1600:01h maps

0x60400010 (control word)

0x1600: 02h BLg 601 2300 16 02 20 00 7A 60

0x607A0020 (H bR E) 581 | 6000 16 02 00 00 00 00

0x1600:02h maps

0x607A0020 (target

position)

0x1600: 00h: Emeglxt4 | 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

FIFF RxPDO1 601 2300 14 01 01 02 00 00

Enable RxPDO1 581 2300 14 01 01 02 00 00

TN E 2 =R R AT
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JEBA A NMT JH 319 5 0 0101
Start the node | NMT start remote node
ARHI B (o7 B 601 | 40 64 60 00 00 00 00 00
Get the actual position 581 43 64 60 00 00 00 00 00
K 3K [ A it 080
Send sync frame 181 371276 9B 50 00
FESZ R AR 1 il 3T (0x6040:  Bit5=0)
Non-immediate update message control (0x6040:Bit5=0)
PP pattern Steps COB | Message
-ID
A ik FALEERE e T RE N 65 201 | 06 00 00 00 00 00
RxPDOL 1 Enable 31 787 0 plus.,
EZ]CJIB 501 send Control word set to 6;
Target position set to 0 plus.
5 [ 2 it 080
Send sync frame 181 2112 69 BA 50 00
Pl PR AN 7 201 | 07 00 00 00 00 00
HARIE B E N 0 plus.,
Control word set to 7;
Target position set to 0 plus.
Ak [ 2 it 080
Send sync frame 181 331267 BA 5000
PR E R 15; 201 OF 00 00 00 00 00
HARIE B E M 0 plus.,
Control word set to 15;
Target position set to 0 plus.
KK IR A 080
Send sync frame 181 3716 69 BA 50 00
H b R E R 31 201 1F 00 E8 03 00 00
Set target H #r AL B % B S~ 1000
position plus.
Control word set to 31;
Target position set to 1000
plus.
KK IR 080
Send sync frame 181 371276 9B 50 00

% 72 T Page72
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A7 RIAERFR 4RI SC (0x6040: Bit5=1)
Immediate update message control(0x6040:Bit5=1)

PP pattern Steps COB | Message
-ID
JEl39 Sk RLALAERE P RN 38; 201 |26 00 00 00 00 00
RxPDOI Enable LB (7. 5 9 0 plus,
1({:3(];18 Otcl) send Control word set to 38;
Target position set to 0 plus.
K3 [F) A it 080
Send sync frame 181 2112 B4 C3 F8 04
PP RCE R 395 201 | 2700 00 00 00 00
HFR(E &R 0 plus.,

Control word set to 39;

Target position set to 0 plus.

K3 [ A ot 080

Send sync frame 181 3312 B3 C3 F804
W R 47; 201 2F 00 00 00 00 00
H AR EBE A 0 plus,

Control word set to 47;

Target position set to 0 plus.

IR A 080

Send sync frame 181 3712 C6 67 F1 04
H AR E YW E R 635 201 3F 00 E8 03 00 00
Set target H #r i B % B N 1000
position plus,

Control word set to 63;

Target position set to 1000

plus.
esqmpa it 080
Send sync frame 181 3712 C5 67 F1 04
W ZE B AR R A A %5 73 U1 Page73
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5.6.4. CANopen SDO @55 #IR 3
CANopen SDO communication message control
LAl D=1 2y 3

Take the servo ID=1, for example

PP Steps COB-ID | Message

pattern
WEBEAERE: 0x6060 BLE A 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
B2 TR A PP AR 601 40 61 60 00 00 00 00 00
Check operating mode to PP pattern 581 4F 61 60 00 01 00 00 00
IBATHE IR B 5566 plus/s 601 2381 60 00 BE 15 00 00
Set the profile velocity to 5566 plus/s 581 60 81 60 00 00 00 00 00
IBATR BN LB E R 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 JRH R 1 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
AL R 5 0x6040 X8R 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

FESE R AR 1 il 30 (0x6040:  Bit5=0)
Command is disabled to take immediate effect message control (0x6040:Bit5=0)

PP Steps COB-ID | Message
pattern
AL RE 0x6040 5 &4 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 5 & H 7 601 2B 40 60 00 07 00 00 00
0x6040 set to 7 581 60 40 60 00 00 00 00 00
0x6040 &% &E K 15 601 2B 40 60 00 OF 00 00 00
0x6040 set to 15 581 60 40 60 00 00 00 00 00
W H b E H AR BB R 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
HAHLETT 0x6040 % & H 31 601 2B 40 60 00 1F 00 00 00
Operation 0x6040 set to 31 581 60 40 60 00 00 00 00 00
%5 74 U1 Page74 IR ZE =R R A F
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SR RFR AP HIAR SC (0x6040:  Bit5=1)

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

PP pattern | Steps COB-ID | Message
HLBLIERE 0x6040 ¥ 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 ¢ &K 39 601 2B 40 60 00 27 00 00 00
0x6040 set to 39 581 60 40 60 00 00 00 00 00
0x6040 ¢ &Ky 47 601 2B 40 60 00 2F 00 00 00
0x6040 set to 47 581 60 40 60 00 00 00 00 00
WHEHPME | HbrrE RSN 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
HHLB T 0x6040 1K 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 BIHAR & iE E R
Cyclic Synchronous Velocity Mode

XA 7L 0x6060 FI{ERLEA 9 I, eRob K AL TARAE AU [R] A0 A5,

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

TE SRR BERER, ks il a8 AR U M il 2k, o ELRIUI P 3k
H R 5445 eRob KT, eRob KT BIA PIATE BE 4o il S L o 42 o], 2
(% -5 T R VRO AT e iR (i 4 1 1l R ¢

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.
B BN HL RS 0x6083 5 %0 JBR R B 0x6084 HUA A5 11 5 P45 1L Zh BE T I3 i
AEAEH.
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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 ”

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

Bl 5-7 CSV B Tife
Figure 5-7 The function of CSV mode

FAVESL B Operate steps:

1) WERIL, 0x6060 =09h, &I ] 20 FEAR

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

2) WEHPREE 0x60FF=0 plus/s, T IR H R, — BYHRE]
RERE, MRz, NIRE 0x60FF=0 plus/s SRIEAA IRAE i HEJm 25 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) B F Ao 0x6040, 7 I DA T AU AR

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

Steps Control word Meaning
Bit4 Bit3 Bit 2 Bit 1 Bit 0
1 0 0 1 1 0 Shutdown (3 4])
2 0 0 1 1 1 Switch on (HEAF{HifiE
3 0 1 1 1 1 Enable operation (i fE)
%5 76 U1 Page76 BT B2 mERHCA IR A ]
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6) X HAFrE#EE 0x60FF,

Set target velocity 0x60FF.
% 5-12 CSV B il AR AL

Table5-12 CSV mode dependent bits of the control word

Parameter value Meaning

Bit4= {1 ] AL WIS

Bit4= Reserved Not relevant for this operating mode
Bit5= R LS B WPN

Bit5= Reserved Not relevant for this operating mode
Bit6= {1 S Y S WP S

Bit6= Reserved Not relevant for this operating mode
Bit8 = {51} 5178 3h

Bit8 = Halt Stop movement with halt

Bit9 = BURE(E )i SEY R WS

Bit9 = Change on setpoint Not relevant for this operating mode

% 5-13 CSV BN IR AS AR KA1

Table5-13 CSV mode dependent bits of the status word

Parameter value

Meaning

Bit10 =H 5%k
Bit10 = Target reached

00 SRS S A A ) AR5 45 ) PN A R A
Aot B 7 O£ B R 7 b, IR AAEA 1.

0= Rk H brdi
1= K% H AR

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 =B {F A B R

Bitl1 = Internal limit active

K AL 0x6080 FR | H 738 & 0x60FF 71158 &
W% & 0x60B1.

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

Bit12=2 % H A5 &

Bit12 = Target velocity ignored

O0="T REAYHT H bpk B

1= Wiy H bp s i

0 = New velocity possible

1 = New target velocity accepted

Bit13-15

N/A

TN E 2 =R R AT
ZeroErr Control Co., Ltd
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HH R RS M Associated objects
% 5-14 5 CSV B IRAYAT 4
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 @151z #ll#R 3
CANopen PDO communication message control
LAl ID=1 2y 31
Take the servo ID=1, for example
CSV pattern | Steps COB-ID Message
(5 1R R, T | SR PR AR 00 0201
BB Stop remote node
Stop the node [ 4 3745 & 00 8201
and configure Reset cati
the relevant | Reset communication =01 m
parameters - —
15 Ry JE A (] 25 T AR = 601 2F 60 60 00 09 00 00 00
Set th li h locit d
et the cyclic synchronous velocity mode  — - %0 60 60 00 00 00 00 00
XHE TR CSV L 601 40 61 60 00 00 00 00 00
Check operating mode to CSV pattern 581 4F 60 60 00 09 00 00 00
o BN U E R 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
R D A T 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
KM KA 4% 601 23 05 10 00 80 00 00 00
Disable sync 581 60 05 10 00 00 00 00 00
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HE IR E R 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 WS B | TxPDO1 T | 22 TxPDOL1 601 23001801 8101 00 80
RERivE RERT Disable TxPDO1 581 60 00 18 01 00 00 00 00
The ~ PDO | The T e i A 601 2F 00 18 02 01 00 00 00
mapping TxPDO1 o
configuration | configuration Defines the transmission 581 60 00 18 02 00 00 00 00
process process type
V5 5 R A WL 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: O1h Wi 601 2300 1A 01100041 60
0x60410010CRZET) 581 60 00 1A 01 00 00 00 00
0x1A00:01h maps
0x60410010(status word)
0x1A00: 02h Wi 601 23 00 1A 0220 00 6C 60
0x606C0020 (SLFRH# ) [ 581 60 00 1A 02 00 00 00 00
0x1A00:02h maps
0x606C0020 (actual
velocity)
0x1A00: 00h B AMLE} | 601 2F 00 1A 00 02 00 00 00
XA 2 581 60 00 1A 00 00 00 00 00
0x1A00:00h:the number
of valid entries in the
mapping record:2
FT7F TxPDO1 601 23 00 18 01 81 01 00 00
Enable TxPDO1 581 60 00 18 01 00 00 00 00
RxPDO1 Ft | %] RxPDOI1 601 230014 0101 02 00 80
R Disable RxPDO1 581 60 00 14 01 00 00 00 00
Eh;DOl WA AT 601 2F 00 14 02 01 00 00 00
X
configuration Defines the transmission | 581 60 00 14 02 00 00 00 00
process type
V5 R Wit 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 M5} 601 23001601 1000 40 60
0x60400010 (5 581 60 00 16 01 00 00 00 00
0x1600:01h maps
0x60400010 (control
word)

I EZ R R R A H
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0x1600: 02h Wi}

601

2300 16 02 20 00 FF 60

0x60FF0020 ( H 473 FE)

0x1600:02h maps
0x60FF0020 (target
velocity)

581

60 00 16 02 00 00 00 00

0x1600: 00h WL %5

601

2F 00 16 00 02 00 00 00

2
0x1600:00h:the number of

valid entries in the
mapping record: 2

581

60 00 16 00 00 00 00 00

FTHF RxPDO1

601

2300 14 01 01 02 00 00

Enable RxPDO1

581

2300 14 01 01 02 00 00

JEB I A
Start the node

NMT JE35

NMT start remote node

0101

AR ke 2

Get the actual velocity

601

40 6C 60 00 00 00 00 00

581

43 6C 60 00 00 00 00 00

RxPDO!

Cycle to send
RxPDOI1

AL IR A
B

Motor clear
error

R R 128;
Hfr # X E A O
plus/s,

Control word set to 128;

Target velocity set to 0
plus/s.

201

80 00 00 00 00 00

HCAk A

080

Send sync frame

181

2102 00 00 00 00

FLLIF g
Enable

Hprs B E R 0
plus/s,
Control word set to 6;

Target velocity set to 0
plus/s.

201

06 00 00 00 00 00

-a:S Rk Ul

080

Send sync frame

181

2102 00 00 00 00

Hbr B E R 0
plus/s,
Control word set to 7;

Target velocity set to 0
plus/s.

201

07 00 00 00 00 00

-a:S Rk Ul

080

Send sync frame

181

3302 00 00 00 00

% 80 H Page80

I EZ R R R A H

ZeroErr Control Co., Ltd



http://www.zeroerr.cn

inside | SRZE YT ZeroErr

WWW.ZCTOoCIT.C1

I F BB 155
HARHEEEBCE A 0
plus/s,

Control word set to 15;

Target velocity set to 0
plus/s.

201

OF 00 00 00 00 00

-a:S Rk Ul

Send sync frame

080

181

3706 00 00 00 00

F A %
X

Set target
velocity

Pl E 15

H bnit BB R 55660
plus/s,

Control word set to 15;

Target velocity set to
56600 plus/s.

201

0F 00 6C D9 00 00

HAk A

Send sync frame

080

181

3706 AE 14 00 00

I EZ R R R A H
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5.8 B EFR EHR T
Profile Velocity Mode

BXFR T 0x6060 AYHBLEN 3 I, eRob KA TARTE R BR R,
When the value of the object dictionary 0x6060 is set to 3,eRob is operated by

profile velocity mode.

TEFE EE EERIUT, eRob e TR B T uh il as iy HARd R, Ik |
PR JEE SR ALKz 3

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(0Ox60FF) Speed
commamd ™
> Positive torque
Max profile velocity(0x607F) | and speed limit (0)(60202
limit function Max torqye
- (0x6072)
Max motor speed(0x6080) T Negative torque
limit (OX60E1
Motion profile type(0x6086) Speed
trajectory
generator
Velocity demand value Speed + + T
Profile acceleration(0x6083) (0x606B) pee orque
»| control ‘u control
N . loop loop
Profile deceleration(0x6084) | Acceleration
N N |
limit function
Quick stop deceleration(0x6085)|
eRob
Velocity actual value(0x606C)
Torque actual value(0x6077)
Positon actual value (0x6064)
SIS P
Kl 5.8 PV #E1 ) fig

Figure 5-8 The function of PV mode
PAEA TR Operate steps:
1) BER, 0x6060 =03h, #ERH A
Set 0x6060 to 03h to set the mode as PV mode;
2) BUEFCENEE 0x6083;
Set profile acceleration 0x6083;
3) BEEFCERIBIEE 0x6084;
Set profile deceleration 0x6084;

%5 82 UL Pages2 T 22 7P P Ee A A ]
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4) BCE HAREEE 0x60FF=0 plus/s, T BEGHEERT, —HYH#s|EaeR
A, FRFGER, B E 0x60FF=0 plus/s CRIUEARRTE R85 3 R 0 plus/s,
Set the target velocity (0x60FF) to 0 plus/s. In PV mode, the servo target velocity

takes effect once the servo drive is switched to servo on, therefore, set the target to 0

plus/s is to ensure that the motor maintains at 0 plus/s at the moment of servo on.
5) BOELE a4 0x6040, TH 4 I AT R 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 (3 [4])
2 0 0 1 1 1 Switch on (ME&S{HifE
3 0 1 1 1 1 Enable operation (fdl Il fi G

6) B HAn# A 0x60FF,
Set target velocity 0x60FF.

# 5-15 PV B A A 5
Table 5-15 PV mode dependent bits of the control word

Parameter value Meaning

Bitd={} ¥ S YR E WS

Bit4= Reserved Not relevant for this operating mode

Bit5= Reserved AT Ry U WP S

Bit5={% & Not relevant for this operating mode

Bit6= Reserved S AT Ry U WS

Bit6={ & Not relevant for this operating mode

Bit8 = Halt {8 0: $hdrizsh, Kahdehni (M HEE R
BitS = I BN | L] o o 7 1L RS

Mol

{1 fF1kizsh, Kshdrmod (I fsEri
JERBOE R R ) | EEIEE =0 s kA E
EHA O

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

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

I EZ R R R A H & 83 U Page83

ZeroErr Control Co., Ltd



http://www.zeroerr.cn

inside | SRZE YT ZeroErr

WWW.ZCTOoCIT.C1

Bit9 = B EH
Bit9 = Change on setpoint

LAY S WP S

Not relevant for this operating mode

% 5-16 PV BEARPIRAS TAR R AL
Table5-16 PV mode dependent bits of the status word

Parameter value

Meaning

Bit10 =H #r#ik
Bit10 = Target reached

QNSRS P S JRE A A7 11 I [ 1 455 452 g 1) P 45
BTE AR S 7 D =R S i i e, U
308

0= RE|KH bR

1= B35 H AR

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 =% {4 P e PR

Bitl1 = Internal limit active

R P HLE B 0x6080 BR il H #7382 0x60FF Al
HJE WA% & 0x60B1,

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

Bit12 =2 H Apidt

Bit12 = Target velocity ignored

0="] BERYHT H bp ik i

1= iy H s 5

0 = New velocity possible

1 = New target velocity accepted

Bit13-15

N/A

HH R FIRT G M Associated objects

# 5-17 5 PV F RERHI R 5
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 T Page84

TN E 2 =R R AT
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

inside | SRZE YT ZeroErr

WWW.ZCTOoCIT.C1

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 1@8{5+= Hll#R 3L
CANopen PDO communication message control
LAl D=1 2y 3
Take the servo ID=1, for example
PV pattern Steps COB | Message
-ID
IR, D | SR PR Y AR 00 |[0201
HMXZE | Stop remote node
Stop the node | & {v; 75 5 00 8201
and configure Reset communication 701 00
the relevant — - - s
parameters TR 8 R A = 601 | 2F 60 60 00 03 00 00 00
Set the profile velocity mode 581 | 60 60 60 00 00 00 00 00
BXTE N PV AR 601 | 40 61 60 00 00 00 00 00
Check operating mode to PV pattern 581 | 4F 60 60 00 03 00 00 00
RS IH BN 5566 plus/s? 601 | 238360 00 BE 15 00 00
Set profile acceleration to 5566 plus/s? 581 | 6083 60 00 00 00 00 00
8RR Yl B 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
TR KA 601 | 23051000 80 00 00 00
Disable sync 581 | 60 05100000 0000 00
1 1E B E S 1000us 601 | 23061000 E8 03 00 00
Set communication cycle period (1000us) 581 | 6006 10 00 00 00 00 00
PDO ML HHfc | TxPDO1 it & | 254 TxPDOI 601 |2300180181010080
B i e Disable TxPDO1 581 | 6000 18 01 00 00 00 00
The  PDO | The TxPDOI | {38 &5k H 601 | 2F 00 18 02 01 00 00 00
mapping configuration Defines the transmission | 581 | 60 00 18 02 00 00 00 00
configuration | process
type
process
TR5 16 SR A W) 601 | 2F 00 1A 00 00 00 00 00
Defines the number of 581 | 6000 1A 00 00 00 00 00

I EZ R R R A H
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valid entries in the
mapping record

0x1A00: Olh st 601 | 2300 1A 01 10 00 41 60

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

0x1A00:01h maps

0x60410010 (status

word)

0x1A00: 02h gt 601 | 2300 1A 0220 00 6C 60

0x606C0020 (SEF5EEE) | 581 | 60 00 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

X% 2 581 | 60 00 1A 00 00 00 00 00

0x1A00h-00h:the

number of valid entries

in the mapping record: 2

$TFF TxPDO1 601 | 230018018101 0000

Enable TxPDO1 581 | 6000 18 01 00 00 00 00
RxPDO1 [it & | 3¢} RxPDO1 601 | 2300140101 020080
i Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RxPDOI | &5 &% 601 | 2F 00 14 02 01 00 00 00
configuration | e fines the transmission | 581 | 60 00 14 02 00 00 00 00
process type

T 1 A WS 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 Mt 601 | 23001601 10 00 40 60

0x60400010 (#5H57) 581 | 6000 16 01 00 00 00 00

0x1600:01h maps

0x60400010 (control

word)

0x1600: 02h B} 601 | 2300 160220 00 FF 60

0x60FF0020 (H#7r# &) | 581 | 6000 16 02 00 00 00 00

0x1600:02h maps

0x60FF0020 (target

velocity)

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

SN2 581 | 60 00 16 00 00 00 00 00

0x1600:00h:the number

of valid entries in the

mapping record: 2

$TFF RxPDO1 601 | 23001401 01020000

Enable RxPDO1 581 | 6000 14 01 00 00 00 00

% 86 7 Page86
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EEZIREE
Start the node

NMT J&i 80715 5
NMT start remote node

0101

BRI P S
Get the actual velocity

601

40 6C 60 00 00 00 00 00

581

43 6C 60 00 00 00 00 00

I i S
RxPDO!

Cycle to send
the RxPDOL1

LT R
i

Motor
clear
error

P IE R 128

H AR 3% E A 0 plus/s.
Control word set to 128;
Target velocity set to 0 plus/s.

201

80 00 00 00 00 00

HEK [ A it

Send sync frame

080

181

40 12 00 00 00 00

FLAL AR
Enable

H AR 35 A 0 plus/s.
Control word set to 6;
Target velocity set to 0 plus/s.

201

06 00 00 00 00 00

-a:S Rk Ul

Send sync frame

080

181

2112 00 00 00 00

FEHFREN 75

H Frid E 15 R 0 plus/s,
Control word set to 7;

Target velocity set to 0 plus/s.

201

07 00 00 00 00 00

HEIK [ At

Send sync frame

080

181

3312 00 00 00 00

FEHFIE N 155

H brif E 15 R 0 plus/s,
Control word set to 15;
Target velocity set to 0 plus/s.

201

0F 00 00 00 00 00

HEK [ A it

Send sync frame

080

181

3716 00 00 00 00

ER7Z3:} 3
it

Set target
velocity

I FRE R 155

H br 3B & B N 55660
plus/s,

Control word set to 15;

Target velocity set to
56600 plus/s.

201

0F 00 6C D9 00 00

HEIK [ At

Send sync frame

080

181

3716 2A 73 00 00

I EZ R R R A H

ZeroErr Control Co., Ltd

% 87 T Page87



http://www.zeroerr.cn

inside | g% E{EFEE ZeroErr WWW.ZEroerr.cn

5.8.2. CANopen SDO J@{5#= HlI$R 3L

CANopen SDO communication message control
LAl D=1 2y 3

Take the servo ID=1, for example

PV Steps COB-ID | Message
pattern

TR % R AR 601 2F 60 60 00 03 00 00 00

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

Xtz PV s 601 40 61 60 00 00 00 00 00

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

SRR NN K A 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

FRJER VA K A 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

FE AL IR i 0x6040 15 & M 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

HUL{# AE Enable | 0x6040 B A 6 601 2B 40 60 00 06 00 00 00
0x6040 set to 6 581 60 40 60 00 00 00 00 00
0x6040 &N 7 601 2B 40 60 00 07 00 00 00
0x6040 set to 7 581 60 40 60 00 00 00 00 00
0x6040 & &M 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 b H AR R B A 601 23 FF 60 00 BE 15 00 00

Set the target 3366 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 FIEA RS H AR
Cyclic Synchronous Torque Mode

XS AL 0x6060 HY(EICE N 10 I, eRob Jy AL TAEAE A ] [F] 2 LA

.

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

cyclic synchronous torque mode.

EAAAE R A R B FHAEAE S (Cyclic Synchronous Torque Mode) " #LRIH14E,

I JEERY K% PDO EAARIK %8 . FEBA =, B &5 —IK PDO, £
W% H AR (Target torque) F1$ il #54(Control word) BN 2 9KBh#s. 1L

4h, AW (Torque offset) TN HLAT Al 5t d2 il B

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)
—_—>

Torque

Torque Offset(0x60B2) ommand
—_—>

Y

Torque
trajectory [—»{

generator

Controlword(0x6040)

Y

Torque demand value
(0x6074)

Limit

function
Max torque(0x6072)

Y

Positive torque limit(0x60EQ)

Y

Negative torque limit(0X60E1)

Y

Torque actual value(0x6077)

Y

Torque
control
loop

\ 4

eRob

Velocity actual value(0x606C)

A

Position actual value(0x6064)

A

Statusword(0x6041)

A

Figure 5-9 CST #xX gL fig
Figure 5-9 The function of CST mode
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#AVEZL BE Operate steps:
1) B, 0x6060 = 0Ah, J& AR,
Set 0x6060 to 0Ah to set the mode as cyclic synchronous torque mode.
2) W HFndHE, 0x6071 =0, WTHIFEREAT, —BARE, fAlk HARHAEE
e/, HIESEiER 0, DARRfR 4.

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

WWW.ZCTOoCIT.C1

target torque takes effect once the servo drive is switched to servo on ,therefore,set the

target to O for safety reasons.
3) BUESHTES 0x6040, KA UA T 2 PaRAE.

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 (/2 {1 AE
3 0 1 1 1 1 Enable operation ({#§E)

4) BE H s 0x6071,

Set 0x6071 to the target torque.
% 5-18 CST B i AR AL
Table 5-18 CST mode dependent bits of the control word

Parameter value Meaning

Bitd= {45 1 AR S WIPS

Bit4= Reserved Not relevant for this operating mode

Bit5= {7 1 AR S WIPS

Bit5= Reserved Not relevant for this operating mode

Bit6= {4 1 AR S WIPS

Bit6= Reserved Not relevant for this operating mode

Bit8 ={ [ Je FASE A5 BORE B b 41 AR 158 R A AR
Bit8 = Halt HARIE (0x6087) ZH ARt 2 i ALY

ML AERERIREL, ASXTHRAURINHEIA, M
T B4 H H A2

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 = BB EH
Bit9 = Change on setpoint

1 AR S WIPS

Not relevant for this operating mode

% 90 H Page90
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% 5-19 CST Bl pRAS 740 K AL

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

Parameter value

Meaning

Bit10=H 5%k
Bit10 = Target reached

0= RIKF|H AR
1 = KF| H AR

NSRS o PR LR 6 10 PR IV P4 2 IR [ P9 R AR L+
MR D{EATERA, WS EZ 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.

Bit ] =5 {f: A FH AR R R

Bitl1 =Internal limit active

e KA 0x6072 B i #4675 5K {H 0x6074 . H AR 0x6071
FIHH A WL 0x60B2,

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

FH R G Associated Objects

% 5-20 5 CST HLAHIRIKAY X5

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

TN E 2 =R R AT %5 91 BT Pagedl
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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
0x60E0 | 00h Positive torque limit | mA UINT RW RxPDO
value
0x60E1 | 00h Negative torque limit | mA UINT RW RxPDO
value
5.9.1. CANopen PDO jB{Si=#I#R L
CANopen PDO communication message control
LA ID=1 2y 3
Take the servo ID=1, for example
CST pattern Steps COB | Message
-ID
IR, BE | R PR Y 00 | 0201
HEHX S Stop remote node
Stop the node | & {37 )5 00 8201
and configure | peocot communication
the relevant 701 | 00
parameters T JE 30 ] A AR 601 | 2F 60 60 00 0A 00 00 00
Set the cyclic synchronous torque mode 581 | 60 60 60 00 00 00 00 00
BXm Ay CST A 601 | 40 61 60 00 00 00 00 00
Check operating mode to CST pattern 581 | 4F 60 60 00 OA 00 00 00
KPR K 601 | 2305 10 00 80 00 00 00
Disable sync 581 | 6005 10 00 00 00 00 00
A JE B 1000us 601 | 2306 10 00 E8 03 00 00
Set communication cycle period (1000us) 581 | 6006 10 00 00 00 00 00
PDO W5} i | TxPDO1 fit & | 254 TxPDO1 601 | 230018018101 0080
NE R/ Y tiEs Disable TxPDO1 581 | 6000 18 01 00 00 00 00
The PDO | The TxPDO1 B AL ST 601 | 2F 00 18 02 01 00 00 00
mapping configuration | pofines the transmission | 581 | 60 00 18 02 00 00 00 00
configuration | process type
process VE I A WL 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 Mg 601 | 23001A 01100041 60
0x60410010 CIRZSF) 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 Ml 601 | 2300 1A 02 10 00 77 60

0x60770010 (SEPr A 581 | 60 00 1A 02 00 00 00 00

1H)

0x1A00:02h maps

0x60770010 (actual

torque)

0x1A00: 03h gt 601 |23 001A 021000 78 60

0x60780010 (SZR HLIAL 581 | 60 00 1A 02 00 00 00 00

1E)

1A00:02h maps

0x60780010 (actual

current)

0x1A00: 00h Z ABLEF% | 601 | 2F 00 1A 00 03 00 00 00

S 3 581 | 6000 1A 00 00 00 00 00

0x1A00:00h:the number

of valid entries in the

mapping record: 3

$TFF TxPDO1 601 | 230018018101 0000

Enable TxPDO1 581 | 6000 18 01 00 00 00 00
RxPDO1 i & | 3¢ RxPDO1 601 | 2300140101 020080
i Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RxPDOI | {5 ¥ A% i 27 601 | 2F 00 14 02 01 00 00 00
configuration | pefines the transmission | 581 | 60 00 14 02 00 00 00 00
process type

T AT WL 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: Olh Wt 601 | 23001601 10 00 40 60

0x60400010 (%1 57) 581 | 60001601 00 00 00 00

0x1600:01h maps

0x60400010 (control

word)

0x1600: 02h ML} 601 | 230016021000 71 60

0x60710010 (H¥rfHHAL) | 581 | 60 00 16 02 00 00 00 00

0x1600:02h maps

0x60710010 (target

torque)

0x1600: 00h EmtE%f4 | 601 | 2F 00 16 00 02 00 00 00

M 2 581 | 60 00 16 00 00 00 00 00

TN E 2 =R R AT
ZeroErr Control Co., Ltd

%% 93 T Page93



http://www.zeroerr.cn

inside | SRZE YT ZeroErr

WWW.ZCTOoCIT.C1

¥T7F RxPDOL1 601 | 2300140101020000
Enable RxPDO1 581 | 2300140101020000
JABNY R NMT JH3)75 51 0 0101
Start the node | NMT start remote node
BRI B A 601 | 40 77 60 00 00 00 00 00
Get the actual torque 581 | 4B 7760 00 00 00 00 00
Jil W K3k | RPLERIRES | T RCE 128; 201 | 800000 00
RxPDOI Motor  clear | HARHIAELE N 0.
Cycle to send | error Control word set to 128;
RxPDOI Target torque set to 0.
LT 080
Send sync frame 181 | 400200 00 00 00
HUBL i RE Pl P EN 65 201 | 06 00 00 00
Enable H AR E R 0,
Control word set to 6;
Target torque set to 0.
Kk [F] 2t 080
Send sync frame 181 | 210200 00 00 00
PR E RN 7 201 | 07 00 00 00
H AR AR E N 0,
Control word set to 7;
Target torque set to 0.
Kk [F] 2t 080
Send sync frame 181 3302 00 00 00 00
PEH &R 155 201 | OF 00 00 00 00 00
H AR E N 0,
Control word set to 15;
Target torque set to 0.
J I T A T 080
Send sync frame 181 | 3706 00 00 00 00
BCE A | TSR 15, 201 | OF 00 64 00
Set target | HFRHHAERE A 100,
torque Control word set to 15;
Target torque set to 100 .
y-3:SEE2 U 080
Send sync frame 181 | 370663 0063 00
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510 EEFHAFERI

Profile Torque Mode
W5 T 0x6060 FY(HBEE A 4 1, eRob X2l TAETEf B
When the value of the object dictionary 0x6060 is set to 4, eRob is operated by

profile torque mode.

TR ERHIERR, uba il ge A AR, 5 B A0 H A HIAE 45945 eRob
RATEL, eRob Je A i P PP B AR P P A T HL A 5

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)

2
Y

Torque Offset(0x60B2) _ |comman
—_——>]

Controlword(0x6040)

Y

Torque demand value
(0x6074)

Torque

\ 4
F
A

function |
Max torque(0x6072) loop

Y

Positive torque limit(Ox60EQ)

Y

Negative torque limit(OX60E1)

Torque actual value(0x6077)

A

Velocity actual value(0x606C)

A

Position actual value(0x6064)

A

Statusword(0x6041)

A

P 5-10 PT By DfiE
Figure 5-10 The function of PT mode

PAEA TR Operate steps:

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

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

2) & HbndHE, 0x6071 =0, i THIFRET, —HAHEE, fAlk HARAEE
YRR, Ptdeiioe HAp A 0, DARROR 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.
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B S 0x6040, THKIEDA T 4 BEHRAE.

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 (E& B
3 0 1 1 1 1 Enable operation (ffifig)

3) WiE HARLAE 0x6071,

Set 0x6071 for the target torque.

# 5-21 PT B 7 A K Ao
Table 5-21 PT mode dependent bits of the control word

Bit6= Reserved

Parameter value Meaning

Bitd= fx S By B WS

Bit4= Reserved Not relevant for this operating mode
Bit5= R S I EWPS

Bit5= Reserved Not relevant for this operating mode
Bit6= {# SIS EW/PS

Not relevant for this operating mode

Bit8= {51l
Bit8 = Halt

JE A A7 RS H AR L B AR AR 41
TERRRXTGE (0x6087) 2 WA ALt i 1) FL AL
AL, FERAL, A AU, M
Tl B4 H H A2

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 =T B E {H

Bit9 = Change on setpoint

LAY S WS

Not relevant for this operating mode
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# 5-22 PT BLAHPIRAS T R AL

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

Parameter value

Meaning

Bit10 = HA5r%]k
Bit10 = Target reached

0= RENEH IR
1= F35 H AR

QNSRS B AL FH A 7 B ] B 35 52 I T DY PR H At A+
HARET DERI T O p, B 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.

Bit1 1 =44 AR HH A PR

Bitl1 = Internal limit active

He KA 0x6072 R il HHHE 75 >R AE 0x6074 . H Fn4H4E 0x6071
I 0x60B2,

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

AH B X5 7 # Associated objects

% 5-23 5 PT BEURIRIXT 4

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 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

TN E 2 =R R AT
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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 1@ {5+= #ll R 3
CANopen PDO communication message control
LM ID=1 2y 3
Take the servo ID=1, for example
PT pattern Steps COB | Message
-ID
IR, BE | PR 00 |0201
HHRSHE Stop remote node
Stop the node [ 4 374 & 00 8201
and configure o
the relevant | Reset communication —o1 00
parameters - —
BB e AT A AR 601 | 2F 60 60 00 04 00 00 00
Set the profile torque mode
581 | 60 60 60 00 00 00 00 00
B sl PT A 601 | 40 61 60 00 00 00 00 00
Check operating mode to PT pattern 581 | 4F 60 60 00 04 00 00 00
TR kAL 601 | 23051000 80 00 00 00
Disable sync 581 | 6005 1000 00 00 00 00
A R E R 1000us 601 | 23061000 E8 030000
Set communication cycle period ( 1000us) 581 | 6006 10 00 00 00 00 00
PDO WL | TxPDO1 fit | 5] TxPDOI 601 | 23001801 81010080
it it Disable TxPDO1 581 | 6000 18 01 00 00 00 00
The PDO | The TXPDOL '35 47 45 7 601 | 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
TR A bt 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: O1h Mg 601 | 23001A 0110004160

0x60410010 (KT 581 | 60 00 1A 01 00 00 00 00

0x1A00:01h maps

0x60410010 (status word)

0x1A00: 02h Mg 601 | 23001A 02100077 60

0x60770010 (SZFrHIAE{E) [ 581 | 60 00 1A 02 00 00 00 00

0x1A00:02h maps

0x60770010 (actual torque)

0x1A00: 00h H AWLGIX} | 601 | 2F 00 1A 00 02 00 00 00

ZA% 2 581 | 6000 1A 00 00 00 00 00

0x1A00:00h:the number of

valid entries in the mapping

record: 2

FTFF TxPDO1 601 |2300180181010000

Enable TxPDOI1 581 | 60001801 00000000
RxPDO1 fic 4] RxPDO1 601 |2300140101020080
E AR Disable RxPDO1 581 | 6000 14 01 00 00 00 00
The RXPDOT ' 5y 45 1 601 | 2F 00 14 02 01 00 00 00
configuration o
process Defines the transmission 581 | 6000 14 02 00 00 00 00

type

Vi % IR A Wt 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 L4 601 | 23001601 10004060

0x60400010 (% 57) 581 | 6000 1601 00 00 00 00

0x1600:01h maps

0x60400010 (control word)

0x1600: 02h L4 601 | 230016021000 7160

0x60710010( H FrA4E) 581 | 6000 16 02 00 00 00 00

0x1600:02h maps

0x60710010(target torque)

0x1600: 00h ELgf*}44~ | 601 | 2F 00 16 00 02 00 00 00

e 2 581 | 600016000000 0000

0x1600:00h:the number of

valid entries in the mapping

record: 2

T RxPDO1 601 |2300140101020000

Enable RxPDO1 581 |2300140101020000

TN E 2 =R R AT
ZeroErr Control Co., Ltd

% 99 T Page99



http://www.zeroerr.cn

inside | SRZE YT ZeroErr

WWW.ZCTOoCIT.C1

EEEIRED= NMT 5315 0 0101
Start the node | NMT start remote node
BRI EL PR AR 601 | 40 77 60 00 00 00 00 00
Get the actual torque 581 | 4B 77 60 00 00 00 00 00
JEA K% RALERIR | EHFRE 128; 201 | 80000000
RxPDOL | FARHLA B 0.
gl}écllfxg)ggnld Ie:/rlr(g[fr clear Control word set to 128;
Target torque set to 0.
K3 [F) A it 080
Send sync frame 181 | 40020000
HLAL i AE Pl P EN 65 201 | 06 00 00 00
Enable HpRHAERE R 0,
Control word set to 6;
Target torque set to 0.
erSGipa Uit 080
Send sync frame 181 | 21020000
Pl PR AN 75 201 | 07 00 00 00
HARHAE B E A 0.
Control word set to 7;
Target torque set to 0.
KK [R) A 080
Send sync frame 181 | 33020000
FE PR BN 155 201 | OF 00 00 00 00 00
HARHAE R E R 0.
Control word set to 15;
Target torque set to 0.
K3 [F) A it 080
Send sync frame 181 | 3706 00 00
WEHAH | EHTRE N 1S 201 | OF 00 64 00
i FERHAE B 100,
Eoeril'f;get Control word set to 15;
Target torque set to 100.
K3 [F) A it 080
Send sync frame 181 | 37066300
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5.10.2. CANopen SDO @ {5#= #l$§ 3¢

CANopen SDO communication message control
LAl D=1 2y 3

Take the servo ID=1, for example

PT Steps COB-ID Message
pattern
BB RS B AR A 601 2F 60 60 00 04 00 00 00
Set the profile torque mode 581 60 60 60 00 00 00 00 00
BTl PT A 601 40 61 60 00 00 00 00 00
Check operating mode to PT pattern 581 4F 61 60 00 04 00 00 00
LR R ES 0x6040 5B 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
AL R 0x6040 XHEH 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 BEH 7 601 2B 40 60 00 07 00 00 00
0x6040 set to 7 581 60 40 60 00 00 00 00 00
0x6040 K& H 15 601 2B 40 60 00 OF 00 00 00
0x6040 set to 15 581 60 40 60 00 00 00 00 00
BB HARA | BRI E A 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
BT B2 mERHCA IR A ] % 101 T Pagel0l
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Chapter 6 TwinCAT Master Control

AEE F A ET Beckhoff TwWinCAT3 Euh Xt ZeroErr EtherCAT M X £5 it
1 PDO It B VA S iz s il i I A A2 3R
This chapter mainly introduces the methods and steps of PDO configuration and motion

control of ZeroErr EtherCAT slave devices by TwinCAT3 master based on Beckhoft.

6.1 3R
Software Installation

1F Beckhoff B W T 2 F A~ TwinCAT3 %1 f4: TC31-FULL-Setp.3.1.4024.35,
MR 222 1] A T2

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 X 4H &

The ESI File Placement
eRob ) XML(ESDHALE 4 FRA:
The XML(ESI) configuration file of eRob is named:
ZeroErr Driver3.2.0.xml.
Beckhoff TwinCAT3 [ XML(ESI)SCHAAT RS0 T -
The XML(ESI) file storage path for the Beckhoff TwinCAT3 is as follows:
C:\TwinCAT\3.1\Config\lo\EtherCAT.
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Parameter Configuration

PR axis FHEES 1L HI23), 52 axis HHISHGATRCE.

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

movement.

NO.

Action

1

PRI

Unit configuration

TEACA )M H 4 TwinCAT project > NC-Task 1-SAF > Axes > Axis 1.,

DA “settings” i,

2) e FER ) B

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.

WWW.ZCTOoCIT.C1

' Solution Explorer 8l cRob_ MotionContro & % -

T, = ——|| F . .
G'.‘r| e-a | General Parameter

Search Solution Explorer (Cirl+:) P~

fal Solution 'eRob_MaotionContral Proje + Link To 1/0...
4 ol eRob MationControl Project
b @ SYSTEM
4 MOTION
4 & NC-Task 1 SAF Axis Type: | CANopen D540z
[B1 NC-Task 1 SVB
". Image
7] Tables
Objects
4 S Axes

PLC

Link To PLC...

Unit;

Enc 24N
Enc Parameter configuration

LN S E 54 TwinCAT project > NC-Task 1 SAF > Axes > Axis 1 > Enc,

DEEA M) “Parameter” 3T,
2)Eiif; “Encoder Evaluation” DA AIXEEET, LB T4>F “The Scale Factor

vl NC Sz il sy 2k 1Az, Ml 1A gt bkoh 28 (plus)

I EZ R R R A H 5 103 7T 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

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

SRR 1inCAT Project34 + X

@t e-a| k-

General NC-Encoder Parameter Time Compensation Online

| E=masmaEEERCYy) p-
| @1 #spE eRob MotionControl Projed
« @ <Rob_MotionCantrol_Project Ereaaer Bahiahon
<d _S:SSEEM"SE Invert Encoder Counting Direction FALSE :_] FALSE
b @ Real-Time Scaling Factor Numerator 1.0 I
By Tasks Scaling Factor Denominator (default: 1.0) 1.0
if ::;;E;ystem Position Bias 0.0
TcCOM Obijects Modulo Factor (e.g. 360.07) 360.0 360.0
A IMOT'DN Tolerance Window for Modulo Start 0.0
« & I%CJ;_S:;:?FSVB Encoder Mask (maximum encoder value) OxFFFFFFFF
+@ Image Encoder Sub Mask (absolute range maximum value) OxO00FFFFF
[ Tables Reference System "INCREMENTAL'
Objects Limit Switches:
4 Ia Axes |
4 e Asis 1 Soft Position Limit Minimum Monitoring FALSE
b 4 Enc Minimum Position 0.0
4 ;% gtm"e Soft Position Limit Maximum Meonitoring FALSE
b In;uts Maximum Position 0.0
3| SH:
The parameters are activated
J T SEEARS TwinCAT->Activate Configuration, $&XJ5oxifii$#2/RHE, iy “OK” Biwf,
SR 5 Online Value 2o~ &G HIHE.
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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ﬁ eRob_MotionControl Praoject - TcXaeShell
HF) SEE WEV) TEE)  £me) BE0) | | TwinSAFE  PLC EWA(M) Scope TE()
- B2 gk | - A | - Cd Windows ]
© Build 4024.35 (Loaded ~ - Activate Configuration |

EERE AR EFEEERSE(Crl+)

2~

fa] 5% eRob MotionContral Projed
4 ol eRob MationCantral Proiect

. eRob_MotionCo

| Number

De\rid: g

Reload Devices

Scan

Restart TwinCAT System
Restart TwinCAT (Config Mode)

Toggle Free Run State

Activate Cenfiguration

Project:

Target:

Solution Explorer

eRob_MotionControl_Project

" .

<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 & ; R
5 @ MOTION Invert Encoder Counting Direction 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
:5 Image .P ition Bi 0.0 .
I Tables | Position Bias 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 | FALSE
b [ Outputs Minimum Position 0.0 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

4 BB HBCE

Motion parameter configuration

Axis 1,
DA AME) “Parameter” BEUIR,

LA 1T

TEA N S H S The TwinCAT project > MOTION > NC-Task 1 SAF > Axes >

2)H 7 “Maximum Dynamics” . “Default Dynamics” £ “Manual Motion and Homing”

TN E 2 =R R AT
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3)#E “Offline value” &MU B M.

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) Modify value in the “Offline value”.

wRob Motorcoriro_+ > IR

General Settings Parameter Dynamics Online Functions Coupling Compensation

Solution Explorer

@ - &=

Search Solution Explorer (Ctrl+;) P -
] Solution 'eRob_MotionControl_Proje + me
4 o1l eRob_MationControl Project Maximum Dynamics:
b (@ SYSTEM - g i
> MOTION Reference Velocity | 2621440
d ‘@ MNC-Task 1 SAF Maximum Velocity 262144.0
[B1 NC-Task 1 5VB Maximum Acceleration 262144.0
}.} Image Maxi Decelerati . 2621440
[ Tablos aximum Deceleration | !
Objects Default Dynamics:
4 T Axes Default Acceleration 5566.0
4 Axis 1 3
s Default Deceleration 5566.0
4 % Enc |
[ Inputs Default Jerk 5566.0 5560
b [ Outputs Manual Motion and Homing:
bl Drive | " . I
Homing Velocity (towards plc ca...  30.0
Tas, Ctrl |
b Inputs Homing Velocity (off plc cam) 30,0
b Bl Outputs Manual Velocity (Fast) 5566.0
l pLC Manual Velocity (Slow) 5566.0
SAFETY
@ Ci+ Jog Increment (Forward) 50
ANALYTICS Jog Increment (Backward) 5.0 0
# 10 Fast Axis Stop:
4 "% Devices
4 = Device 3 (EtherCAT) Download Uplead Expand All Collapse All Select All
*2 Image
Monitoring Z4{ it &

Monitoring Parameter configuration

TEAEI ST H S H: The TwinCAT project > MOTION > NC-Task 1 SAF > Axes >

Axis 1,

DEEA M) “Parameter” 3T,
2)Hii; “Monitoring” DAER X EEVETI,

3)fE “Offline value” HUR¢ “Monitoring ” SHENH “False” .

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

Axes > Axis 1.

1) Click the Parameter tab on the right.

2) Click the Monitoring arrow to view the options.

3) In Offline value, modify the Monitoring parameter to False.
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i

1

+

General

Default Dynamics:

Settings.

Manual Motion and Homing:

Fast Axis Stop:

Limit Switches:

Monitoring:

Parameter Dynamics Online

Functions Coupling Compensation

3

Setpoint Generator:

0.5

Position Lag Monitoring FALSE I
1 Maximum Position Lag Value 5.0
Maximum Position Lag Filter Time l0.0E 0.02
I Position Range Monitoring FALSE ~1 FALSE I
. Position Range Window . 5.0
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

SR

The parameters are activated

Rl 3 RS TwinCAT->Activate Configuration, #RJ5 & HERIE, ASdiifiERITT.
Online Value ‘i 7 A& S IO{H.

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

00 Q E:v|

? eRob MotionControl Project - TeXaeShell
IR  &EE WENV mEPE)  ZAEiE)  BED)
o-o|H-t-u W

© Build 4024.35 (Loaded ~ _

| B2 X

| %A | 9

eRob_MotionCo

TwinCAT | TwinSAFE

PLC

Bl (V)

Scope  TEM

Windows

3

I

Activate Configuration

Restart TwinCAT System

Restart TwinCAT (Config Mode)
Reload Devices
Scan

Toggle Free Run State

" .

eRob_MotionControl_Project

> I
e | ﬁ|E| Number Dewi !a

EERRAEEEEESCurlt) P~
fal B22AE"eRob_MotionControl_Projes
4 ol eRnh MatinnCantral Proiect

Activate Cenfiguration

Project:

Target: <Local =
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6.4 PDO FL &
PDO Configuration

AT R Beckhoff TwinCAT3 3%t PDO Sl B HAA B2 IRATE .
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 {1 A% Hi g PDO 43 & 11 A ] I,
BRIABCE {3 93075 PDO A “0x1600-RxPDO ML Z41, 0x1A00-TXxPDO Wi
.

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.”

P Dat - Onli i
General EtherCAT DC rocess Data plc Startup CoE - Online Online General EtherCAT DC Process Data Plc Startup CoE - Online  Online
Sync Manager: it 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 Outp. 0x1602 40  Receive PDO mapping 2 2 10 Outp.. O1AD2 100 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 200  Receive PDO mapping 6 0x1A06 160  Transmit PDO mapping 6
0x1607 8.0 Receive PDO mapping 7 O0x1A07 40  Transmit PDO mapping 7
PDO Assignment (0x1C12}: PDO Content (0x1600): PDO Assignment (0x1C13); PDO Content (0x1A00):
[/10x1600 = Index  Size Offs  Name []0x1A00 & Index  Size  Offc  Name
B d 0x607A.. 40 00  Target Position 0x6064.. 40 00  Position actual value
0 0x60FE:. 4.0 40 Digital Qutputs 0x60FD... 4.0 40 Digital Inputs
[0x 0x6040... 2.0 8.0 Control word 0x1AD 00 0x6041... 2.0 8.0 Status word
Dl0e1605 (e P ]0x1A05 N 100
2 TxPDO [t &
TxPDO configuration

A DA e TXPDO (0x1A00) F7E “PDO content” % I Ff 47 # BT K F i TxPDO
WA, T DABE RO B A W XS 52, TSR X R AT DASE B AT R R .
The TxPDO maps can be changed by selecting the desired TxPDO(0x1A00) and right
clicking in the PDO content window. Existing entries can be changed or deleted, and

new entries can be inserted between existing or appended to the end.
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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 F
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
0x6041... 2.0 8.0 Status word L
'g Add New iem... 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 WcState X 0 BIT Print... Ctrl+P
# InputToggle X 0 BIT Move Up
#1 State 10248 UINT Move Down

TNEFIR— ARG SR RSN R R W] A S S WS g 1) EA TS R X . il
TEH A PDO 0x1A00 FAHA—AF5R, 5113 FUR 7R Al AV A sl a3l 2% 21 Sl 42 6 ) [ e S )
R,

A list of mappable objects is shown. The list only shows objects that can be mapped in the direction of
the map being changed. For example, attempting to insert an object on the input PDO 0x1A00 only

shows objects that can be mapped in the direction from the slave drive to the master controller.

Edit Pdo Entry x
Nemre: Actual velociy 2
Index [hex} GOGC 24684 Cancel
Sub Index: 0

Data Type: DINT -

Bt Lentgh: 32 he

From Dictionan:

Dhi2040 - Avpaliaey position actual value
D205 - Analog Input

052240 - Motor Encoder Posiion
2241 - Encoder Compare Difference
DxB03F - Emor code
a4 - Status word

Mbl61 - Modes of operation display
Ox6062 - Position demand value
6063 - Posthon actual value™
6064 - Posibon actual value
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Process data of 'Drive 1 (ZeroErr Driver)' may changed.
Relink with axis 'Axis 1'

YES NO
=

4 PDO Content(0x1A00) H g8 ELIHARIRTER.
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 MName
0x6041... 2.0 0.0 Status word
Oxb064.. 4.0 2.0 Position actual value

Ox1A0D 1A0 0x606C... 4.0 6.0 Actual velocity
[10x1A05 _ | Llox6077.. 20 100  Torgue Actual Value
5 RxPDO it &
RxPDO configuration

#$E RXPDO (0x1600) F7£ “PDO Content” % I 145 5 Bt Bk RxPDO WSS, T DASE ik
T3 BT W T 5%, TR Xk 5 T AR A 24 i o B PR B R

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.
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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 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):
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

= i ‘0 Add New ltem... Ctrl +Shift+A i

Name Online Type Size 3
Delete Del

¥ Status word X UINT 20 iy

e 1%L Re
¥ Position actual... X DINT 4.0 1 el
¥ Actual velocity X DINT 4.0 1
¥ Torgue Actual .. X INT 20 ] Cirl+
fl Torg
¥ WcState X BIT 01 7
¥ InputTaggle X BIT 0.1

TEFR T — TSR AR, AR RN TR I Oy T BT SR, i,
TEH i PDO 0x1600 H Sl A—DRFR, 5113 7 ] DA F2 3 4 ) 2 21 sl K sl 85 5 el RS
IR 4.
A list of mappable objects is shown. The list only shows objects that can be mapped in the direction of
the map being changed. For example, attempting to insert an object on the output PDO 0x1600 only

shows objects that can be mapped in the direction from the controller to the drive.

Edit Pdo Entry X
M ame: Target Torque 2
Index [hex]: B0 24683 Cancel
Sub Indes: a

Diata Type: INT w

BitLentgh: 1B -

From Dictionany:

0xG06E -
0xG067 -

Fallowing error time out
Position window
[=60ES - Pozition window time
[0=R0E4 - Sensor selection code
04B0ED - Velocity window
OxB0EE - Welocity window time
OxB0EF - Welocity threshold

| .ﬂﬂwmuhﬁihﬂiime
(#6071 - Tanget Tamque 1

UxbU7s - Max torque

OG04 - Target position

0<607B:01 - Min position range limit
0xB07B:02 - Max pozition range limit

P i ) DY Y

I EZ R R R A H

ZeroErr Control Co., Ltd
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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 {2 /R 4f A AIRT 4.
The inserted object appears in the RxPDO Content (0x1600).

General EtherCAT DC Process Data  pic Startup CoE - Online Cnline

Sync Manager: PDO List:
SM  Size Type  Flags Index Size MName Flags
1] 128 Mbx. 0x1A00 120  Transmit PDO mapping 0
1 128 Mbxin Ox1A01T 120 Transmit PDO mapping 1 F
2 12 Outp... 0x1402 100  Transmit PDO mapping 2 F
3 12 Inputs 0x1A03 140  Transmit PDO mapping 3 F
0x1A04 140 Transmit PDO mapping 4 F
Ox1A05 140 Transmit PDO mapping 5 F
Ox1A06 160  Transmit PDO mapping 6 F
Ox1A07 4.0 Transmit PDC mapping 7 F
PDO Assignment (Ox1C12): [P0 Content (OX1600):

[]0x1600 = Index Size Cffs Name

e e e o 0x6040.. 20 00  Control word
O0x6071... 2.0 2.0 Target Torque
0x607A... 4.0 4.0 Target Position
Ox60FF... 4.0 B.0 Target Velocity

02 (excluded b

[J0x1605 (excluded b

HABBRGT N R 75 253 4% PDO.

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

8 2 PDO WU BCE S, TwinCAT & H 3 EBIAR, PAf#FE PREOP=>OP I} &
AR M UKE . % 18 DSP402 FRifE PN, WG S B Sl 2 6 AR R A5 .

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
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4 /o
4 "L Devices
4 =% Device 2 (EtherCAT)
’- Image
*® Image-info
2 SyncUnits
1 Inputs
B Outputs
& InfoData
"ﬁ" Drive 1 (ZercErr Driver)
4 | Transmit PDO mapping 0
#| Status word
#| Position actual value
# Actual velocity
% Torgue Actual Value
4 [ Receive PDO mapping 0

E- Control word

A ¥ v T v

E- Target Torque
E- Target Position
E- Target Velocity

6.5 IBEHI= I

Motion Control

NO.

Action

1

EtherCAT #2 N AU HE “SM-synchron” B, “DC-synchron” Z [A]i#FfTHEHE.
FEAGIH, #ET “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.

Solution Explorer b8l Rob Motioncontrol Project # X _

v
@ e- El—|| i General EtherCAT DC Process Data Plc Startup Cof - Online Online NC: O
Search Solution Explorer (Ctrl+;) P~
[a] Solution 'eRob_Motioncontrol Project’ (1 project) Operation Mode: IDC'SH""C"“O” V]
4l eRob MotionControl_Project
b (@l SYSTEM Advanced Settings...
b MOTION

& sareTY
[ oo
ANALYTICS
4« Fyo

4 "% Devices

4 7% Device 3 (EtherCAT)

’:-, Image
*® Image-Info
2 SyncUnits

Inputs
& Outputs
3 InfoData

I‘ 3 Drive 1 (ZeroErr Driver) I

b Transmit PDO mappina 0

4
4
4
4
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2 Wyt B “B Activate configuration” 3% it &

Activate the configuration by clicking “E2." Activate configuration” .

FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC SCOPE TOOLS WIND
|ﬁ3"“avq‘ m|¥|:'|'_| | { Windows r
% Build 4024.35 (Loaded ~ ;Z_(Luaded v| e IR | % lﬁ Activate Configuration I

1 Restart TwinCAT System

| Solution Explorer

Lﬁ| e E——"‘ - 1 I n RestartTwirTCAT (Config Mode)
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
m

4 1) Xl Driverl(ZeroErr Driver), #EA “NC:Online” FL1a, sy “Set” k5 HINEE.
2) Bl “AllY JEHBCE.

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.
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General EtherCAT DC Process Data Plc Startup CoE - Online Online NC: Online |
| Setpoint Position: mm]
=8 ‘ 1537489.0000“ =y
Lag Distance (min/max): _mm]_Actual Velocity: [mmy/s] Setpoint Velocity:  [mm/s]
0.0000 (0.000,0.000) | | 723593 | | 0.0000 |
Override: [%6] Total / Control Qutput: [36] Errorn:
‘ 0.0000 %] | 0.00/ 0.00 %] | 0 (0x0) |
Status (log.) PRL AR i Enabling
] Reslxdy NOT E Ez:;i_"i[ Ok []contraller ]
[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]
g £ |
== = | + | ++ | ®| —
Fi| _F2| _F8| _F4 F8| _Fo
5 WA A B EAM B RERE, B “F5” s sh B HARfi &, Sy “F1. F2.
F3. F4” $iln] T dil e pL PO sl i sl e e, il “F8” TBRERIR.
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]
[1 Y 262144 4
Target Position: [mm] Target Velocity: [mmys]
[0 Y |
=T = 1 +F 5] —-
Fi| F2| F3| F4 Fg
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FLE FHIRAE
Chapter 7 Error Handling

7.1 CANopen 1815%51%= (Abort Codes)

CANopen Communication Error (Abort Codes)

Abort code Name Meaning
0x00000000 TohEiR SER = R]
No abort Communication successful
0x05030000 | Hfhhint LY -SDACEERIIE
Toggle error Toggle bit not alternated
0x05040000 SDO i SDO PGl i
SDO timeout SDO protocol timed out
0x05040001 | KHIf% e ERL IR W =
Command unknown Command specifier unknown
0x05040004 CRC B4R CRC 56 R K
CRC error CRC check failed
0x06010000 | P[4 iR XFRASCRFI )
Access error Unsupported access to an object
0x06010001 B R R HXR
Write only error Read command to a write only object
0x06010002 HE R WA H RS
Read only error Write command to a read only object
0x06010003 | TH3IMEESA TEBNTHRI, TRILAH "0 WATE
Subindex can not be written | 5 A
Subindex can not be written, subindex must
be““0”(zero) for write access
0x06010004 | A 3735 SDO 7] NREE I 58 A VT R AT A 4
SDO complete access not | The object can not be accessed via complete
supported access
0x06020000 VRS R MR T UL R QAT
Object does not exist error Last read or write command had wrong object
index or subindex
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0x06040041 PDO WG4 1% XS ABEMTE] PDO
PDO mapping error Object is not mappable to the PDO
0x06040042 PDO K 4R WA A B I EE R PDO K
PDO length error Number and length of objects to be mapped
would exceed PDO length
0x06040043 — et 2 R R — RIS LA
General parameter error General parameter incompatibility
0x06040047 — PR A R R — BB N ERAN SRR
General internal General internal in compatibility in device
incompatibility error
0x06060000 [TAEREPS TR R BN R VT 1) 2RI
Hardware error Access failed due to hardware error
0x06070010 e 95 S8t i BHuRBUAICE, M55 ZEOR AL
Service parameter error Datatype does not match, length or service
parameter do not match
0x06070013 95 ZROFE T 2R BARRAURILHL, RS SHOK R
Service parameter too short | Datatype does not match, length of service
error parameter too low
0x06090011 TRGIHH R TR
Subindex error Last read or write command had wrong object
subindex
0x06090030 SRR Rl 5 % R SRR E RO (T
Value range error Value range of parameter exceeded
0x08000000 — R R — R R
General error General error
0x08000020 KIERAF R FE AR SR SRR Y
Transferor store error Data can not be transferred or stored
0x08000022 AR R L FR AR T B A BB L SR 2 Y.
Wrong device state error H
Data can not be transferred or stored to
application because of present device state
0xOFOOFFBE | %5 4% EACTERPN
Password error Password is incorrect
OxOFOOFFBF | JRikfig-4ix I (AHE) BRI
Illegal command error Command code is illegal(does not exist)
0xOFOOFFCO | NMT R 4R WAL TAE DR NMT RZS
Wrong NMT state error Device is in wrong NMT state
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21 EMEE

Device Error

0x603F Error | Message

Code Hex(Dec)

0x0000(0) fAllR 451 (Ready to switch on)

0x2214(8724) AL L 97 25 Y (Motor current is over current)

0x2250(8786) AL = AR AR (Sum of motor three phase current exceed the limit)
0x2341(9025) U #Hid3i (The U phase over current)

0x2342(9026) V i3 (The V phase over current)

0x2343(9027) W 143 (The W phase over current)

0x3210(12816) BEZE H RS K (The bus voltage is overvoltage)

0x3220(12832)

BEZEHL R KR (The bus voltage is undervoltage)

0x4110(16656)

TRIRE S (The temperature of the power component is too high)

0x7121(28961)

LIS S:  (Blocked motor rotation)

0x7305(29445) 171 228, i B P 2 1 s 152 B 85045 S %5 (The data read from the single-turn
encoder at the load side is incorrect)

0x7306(29446) FE L i B BB 2 D s 2 IO £ HE HH 4% (The data read from the single-turn
encoder at the motor side is incorrect)

0x730D(29453) A 1% (Battery warning error)

0x730F(29455) L JEfIR  (Battery low voltage)

0x7311(29457)

RAEER AL B 1R 228 R (The position error of the sampled motor end
exceeds the limit)

0x7314(29460 oz I 1) Z2 P T H 0O F R B A G, O B e R e 0 R R
( Detection of multiple revolutions count battery reconnection. Reset the

load end encoder to clear this alarm)

0x7315(29461) KRR T 2 L E 1R 2= PR (The sampling load position error exceeds the
upper limit)

0x7350(29520) LG IS g 2 BUR 785 (Motor side encoder type is not supported)

0x7374(29556) Z B E 551 (Multi-turn position error)

0x7377(29559) K g5 A5 | B Htss {5 2. (Error message for reset pin detected)

0x737A(29562) 171 2% i BB g i v JE Bl 45 % (Error in startup of single-turn encoder at the
load side)

0x737E(29566) FE ML B BB g A % S B B 1% (Error in startup of single-turn encoder at the

motor side)
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0x8130(33072) CAN [Mk4E%iR (CAN Heartbeat error)
0x8400(33792) IR FRHIE (The velocity error exceeds the limit value)
0x8401(33793) ML (Motor velocity exceeds the limit value)
0x8500(34048) i E iRz R HI{E  (The position error exceeds the limit value)
0xA000(40960) Tl E4k (The master station goes offline)
0xF004(61444) EtherCAT #]#ffb 45 1% (EtherCAT initialization error)
0xF005(61445) STO Thge#ii% (The STO function is activated)
0xF006(61446) Z BT8R (Multi-turn circle count error)
0xF008(61448) BRI T AR B/ MR L (19V)  (The bus voltage is lower than
the minimum allowable supply voltage 19V)
7.2.1. 0x0000(0): {AIfRAEEIF (Ready to switch on)
0x603F Error R ER frl il £ 4
Cod
((;I :x): 0x0 Message Ready to switch on
HE R ZARGTARIER, TofEfmsiiz
0x603F Error The immediate | The system works properly without any error
Code causes
(Dec):0 G958 —
Possible
CAN, MODBUS | causes
Error Code HE# A —
(Dec):0
suggestions

7.2.2. 0x2214(8724): ERHLEEFIER

it(Motor current is over current)

0x603F
Code
(Hex):0x2214

Error

0x603F Error
Code
(Dec):8724

CAN, MODBUS
Error Code
(Dec):1016

RN EYSN HLAL L AL i
Message Motor current is over current
HAER A R L R R LR (R

The immediate
causes

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

A]HE A
Possible
causes

1. HLR M Kp F KB BCEA A B
2. ERHALHI (KW BEA AR
3. HamdE . hili ok (HURESE .
WAETE)

4. FHLHL PR 2k 2 1) B F L L IR 2 15 e R 2 [h) e e
1.Unreasonable setting of Kp and Ki in current loop

2. Unreasonable maximum motor current (shut off) setting

PUBRZR IS I . AL
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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

HEA I

suggestions

L R ESHORT ) S8 (R Kp A Ki,
REALRT (W) )

2. HEBRfaEEm, SR, EESOUHRILE 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=FHERFFAEEFR (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 EPS UL = A L S B R
Message Sum of Motor three phase current exceed the limit
HAEER A ) = AH LR R 22 0 TR

The immediate
causes

Three- phase current error exceeds the threshold is detected

A BE A LGB LR ) Kp., Ki BE

Possible 2GR A AR 2 R

e BT, gl (PUBRRERE. HUBRZSAME.  HLAK
i)
4. PSR, WA
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

HEAT Y LASA R ] 3% Kp, Ki B8 (&F eTuner EAHLHL A

suggestions it 1)

2067 AN R AIR ZZ A (A% eTuner EAIHLZL 4L

FUmD) , WEAFTRORHAIRG (KK BInT, #SCA%
LG

3R A, HERRPLBGSRE (R, R RIE. AL
B IESE)
4 IERf IR L A

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

IR ZE =R R A F
ZeroErr Control Co., Ltd

%% 121 T Pagel2l



http://www.zeroerr.cn

™

Vs
ZeroErn

insidce | B2 E 7 ZeroErr

WWW.ZCTOoCIT.C1

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 tBidiz

(The U phase over current)

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

(Dec):9025

CAN, MODBUS
Error Code
(Dec):1013

RN P,

Message

U Mt

The U phase over current

HIZHEH

The immediate
causes

U AR AT I e R BRI (KT

U-phase current exceeds maximum single-phase current (of¥)

AIRER A

Possible
causes

L AEBAY R Kp, KiE
2. AEBRYBCR ARG (KB RE

3. EGdE, by (MUDREERE . HUAHZR IR e
i)

4. WHLBN &R Z A B Ahre ke i

1. Improper setting of Kp and Ki in current loop

HLIK

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

HEAL A

suggestions

L R AHL A I Kp, Ki &8 (EF eTuner EAALHL
[ ] 8% 5 1)

2. BB AR E (# A7 eTuner F(rBL% 4R
W) RRT ST RAALN (L)

3. WOV, HEEROUBLECRE CRINT . HR R
BUREIES)

4. KrAes

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

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

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

4. Check the external cables
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7.2.5. 0x2342(9026): V tHidifi (The V phase over current)

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

(Dec):9026

CAN, MODBUS
Error Code
(Dec):1014

NS

Message

VAR

The V phase over current

HIZHH

The immediate
causes

VAR A A B (G

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

Al el A

Possible
causes

L AGBA B Kp, Ki i
2. NGB ECR ARG (R A

3. EGdE, drbdy (WUDREERE . HUAHSR IR e
L)

4. MBI 22 A5 A Fe e

1. Improper setting of Kp and Ki in current loop

HLIK

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

HEEHY

suggestions

1 KA R Kp, Ki &8 (& eTuner LAZALHLI
[m] % 5 1)

2. Kp A P AR S (A5 eTuner b AL 224 HL R A
1), MRTEFETRABILEG (KH)

3. R, HERROLMGE R (R . SRR R,
PR IESE)

4. KA MR

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

IR ZE =R R A F
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7.2.6. 0x2343(9027): W g3tz

(The W phase over current)

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

(Dec):9027

CAN, MODBUS
Error Code
(Dec):1015

NS

Message

W AR

The W phase over current

HIZHH

The immediate
causes

W AR L R I e R A LR (KUY
W-phase current exceeds maximum single-phase current

(off)

Al el A

Possible
causes

L AGBA B Kp, Ki i
2. NGB ECR ARG (R A

3. EGdE, drbdy (WUDREERE . HUAHSR IR e
L)

4. MBI 22 A5 A Fe e

1. Improper setting of Kp and Ki in current loop

HLIK

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

HEEHY

suggestion

1 KA R Kp, Ki &8 (& eTuner LAZALHLI
[m] % 5 1)

2. Kp A P AR S (A5 eTuner b AL 224 HL R A
1), MRTEFETRABILEG (KH)

3. R, HERROLMGE R (R . SRR R,
PR IESE)

4. KA MR

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): BZLEJEIZE (The bus voltage is overvoltage)
0x603F  Error | $&/Rnf5E B R e
Cod
(I;)ef):OXZleO Message The bus voltage is overvoltage
HAEER BRE e i T i e SR VR R B
0x603F Error | The immediate | The bus voltage is higher than the maximum allowable
Code causes voltage setting
(Dec):12816 . —
A REJE A 1 R R
i S PR B e foi i
CAN. MODBUS 5;3:;216 2. ANEHM R RV R
Error Code 3. BT EE R L2 )07 ) 5124707 [ AR T
(Dec):1008 TAEALE I B SRS

4. BB B R T
1.The power supply voltage is too high
2. The maximum allowable voltage is set improperly

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

4. Dynamic braking causes the bus voltage to rise

HA 1. A HL R

suggestion 2. Kt m VP RIS (B eTuner AL 4T
FH1)

3. PR DA PR AT R Y R R A B
4. LR R 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): HZEJEXJE (The bus voltage is undervoltage)

0x603F Error | #7515 &L BEER L K
8‘?2?)20)(3220 Message The bus voltage is undervoltage
HIEE A BRI AR T AR R ARV s
0x603F Error | The immediate | The bus voltage is lower than the minimum allowable
Code causes voltage setting
W ZE B AR R A A % 125 B Pagel25
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(Dec):12832 A RE A 1 R
Possible 2. AR SARA Y R
CAN, MODBUS | €#15¢8 3. BT R
Error Code B
(Dec):1009 4. HNLBN S ER 2 [R5 5 AP R %
S §/ik Sl 1BEYE SO RN () SEILERT B UDN
6. W E MR, FEWEHR B SRR R
1. 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
Hed 1. A YR 3800 2 15 W 2 SEPRis A T 2K
suggestion 2. 4THF eTuner FAAHLAGZAHIEA T, A& R/DARTLE

LR ICE AR,

3. KA RATHIREEL, AR IAEEZ T eRob B4 HR IR
P2k, WRAFEZ ) eRob BIHHBEL, Wrlfgs| itk
LR JEIREE, 55% eRob LA A L3R4 P
V3.35 (6.1 L Ui ) .

4. ek, P
5. BRI, BT

1. Check if the power supply power output meets the
requirements for actual operation.

2. Open the safe power interface of the eTuner and check if
the minimum allowable bus voltage is set reasonably.

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

4. Reduce load and acceleration.

5. Reduce the load and remove the interference part.
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7.2.9. 0x4110(16656):

RSB

_I—

(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

N EPSN
Message

IR R

The temperature of the power component is too high

HIZHEA

The immediate
causes

DR P A T e o e ey RVl

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

HIRER A 1 B R
Possible 2. AP SR AR R B
e 3. RS
4. BUE TR L ARS8, A I () o 20 5 B i r
HEFFAEAR KRR, i AR R PRk 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
HEAT Y L SRR (A2 e KT AR Jm AR L IR O XU )
suggestion 2. Kt i TAERE IR S (BF eTuner FAHLZE 4 IR

FLmi) , B/NT 85T

3. #F (eRob Hlas N KR ) 2Tty
HUE7SE N EWITEZRED

4. WAL, EEAER L. WKEhar.

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

I EZ R R R A H
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7.2.10. 0x7121(28961):

S (Blocked motor rotation)

0x603F Error
Code
(Hex):0x7121
0x603F Error
Code

(Dec):28961

CAN, MODBUS
Error Code
(Dec):1007

N EHSY LIRS
Message Blocked motor rotation
A HALIZF IR il A AL

The immediate
causes

FLAIL R K T 3 e v O L L ML S /N B e o 2 L A
I B) R S 5 1 1)

Motor running state trigger motor blocking setting:
The motor current is greater than the stop-turn current and

The motor velocity is less than the stoppage velocity and the
duration is longer than the stoppage time

HIRER A

Possible
causes

L gl ®E, PURRIE, afrBiad R
2. AEBRFF SRR IE

3. NGBS ORI ICE.

4. BRI A EEAMA{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

HEEHY

suggestion

—

- KPS, AL

KA RS2 R (A5 eTuner {412 4 i Y3 51T )
. KA R E (A5 eTuner LA FE AR 1D
- IR AR T L A A M

1. Check the mechanical structure and calculate the motor
torque

B W

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): $h &} im B B 4R A0 221 BN B H$E (The data

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

0x603F
Code

Error

NS

Message

A28 i BFL ) 2t L e T EDU PR SR

The data read from the single-turn encoder at the load
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(Hex):0x7305

0x603F
Code
(Dec):29445

Error

CAN, MODBUS
Error Code
(Dec):3105

side is incorrect.

HIZHEH

The immediate
causes

R T H 07 28 i B A e o LA LAY
Pt
When sending the command to read the position information

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

I 3% [ 14 2K

A HE A L. ﬁ%EEEEET?E", %%E%?ﬁti 19V W\Tﬁﬁ‘f‘rﬁéﬁﬁ%%%

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.

Hed LA FL YR ARSI 2 i 2 B ARE .

suggestion Please check the power supply's operational status and

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

Please update to the latest firmware

7.2.12. 0x7306(29446): BB ik E mADE5IEERIEIEHSE (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

N EPS
Message

HELAL iy R 20 g 1 ) 50 L S

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

HIZEH

The immediate
causes

S IR L i B ] 2 ) 45 7 5455 S 194 i - Hop ] ) 250
e g .

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

AR A lﬁiEELEELVT?F% %%EE%%@ 19V %Tﬁiﬁﬁéﬁ@%ﬁ
=H

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.

HEr A LA B IR TARRASH I B R R

suggestion Please check the power supply's operational status and

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

Please update to the latest firmware

I EZ R R R A H
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7.2.13. 0x730D(29453): HithZEE4EIR (Battery warning error)

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

(Dec):29453

CAN, MODBUS
Error Code
(Dec):3109

NS

Message

HLI A IR

Battery warning error

HIZHH

The immediate
causes

B3 S i B 4 2 P DR D LT B PR AR T 3 5 B 3,15V

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

A RE A 1. HL I G 2 2 ol A
Possible 2. TR R L
e 3. IR S FEOT AR
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
HEAT A 1 e B B (eRob HLEE A 3Tl F P 0
suggestion 10.4 fd ] Z2 B DI RERY) 245 L AN E I ) ThAT 3R AL 45

1B, AR ZE A

2. SR IERH N O AT IEM I AR, T RIA RS
eI

3. M4,
UNCC I

1. Replace the battery and reset the battery by referring to
<eRob Rotary Actuator User Manual 10.4 Joint Positions
and Precautions with Multi-Turn Function>, and confirm the
zero point of the device

T O AT TR A A LR, R

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):

Fit B E{[k (Battery low voltage)

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

NS HL Tt L A
Message Battery low voltage
HHEEH T i 2 e 22 P DR 1) P b L AT AR L 3,05V

The immediate
causes

Load side encoder multi-turn holding battery voltage is
3.05V lower than operating voltage
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(Dec):29455 IR 1. b P R 2 A0 0 2 s I 2k el ) T R 2 A iR R e oy
Possible H
CAN, MODBUS | causes 2. T ESRI HEh
Error Code SEN -
(Dec):3110 3. Z R A,
4. RIEZLHIL

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

HEA 1. BT I 2 I (eRob Hlgs A KT 1 Tt
10.4 {2 B DIRERY 71 (7 EANE BT AT AR
1B, AR ZE A

2. S IR O AT IER R S AL ERAE, AR

suggestion

TR
3. MRS, ORI PAT IR R AR AR, JFE
INBE R

4. LRI PATIERR SR AL BAE, FFRRIANR S A
1. Replace the battery and reset the battery by referring to
<eRob Robot Joint Module User Manual 10.4 Joint Positions

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

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

3. Check the cables, replace the battery, reset the battery
correctly, and check the zero point of the device

4. Install the battery, reset the battery correctly, and check
the zero point of the device

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

0x603F  Error | /{55 SRAERYHLA i (o7 B 1R 22 i R

Cod

(I;)e;)'OxBll Message The position error of the sampled motor end exceeds the
' limit.

603F B HAEER RE AT 8 A SR J] 400 15 BB P AT L i 4 D 85 B 57 5 1) 22 {1

X rTor s

Code The immediate S

(Dec):29457 causes The difference between the feedback position of the motor

encoder read by two adjacent sampling periods is too

IR ZE =R R A F %5 131 B Pagel3l
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large.
CAN, MODBUS | W] g5t A LR A Ve s g, SRR MRt ATRE,
F};clr) Aol Code | o tle TG BRI
causes 2. BRRAHE UM GRS as s (GRAL. B4 RS
3. SR AR A R
4. LR
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.
HEAR H LA A L ARSI I B e R R ARUE
suggestion 2 2 R T b B R A (BTN B

) .

3. MHLKRBEELL T, @it eTuner FAAURIEARE “H
U BRI ATERR I BEAE .

4. B R P A AR S, ARG R A A S

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): MZE| Bt HBREEFRENT, EERNH
i /RADSETERIZIREE (Detection of multiple revolutions count battery
reconnection. Reset the load end encoder to clear this alarm.)

0x603F Error
Code
(Hex):0x7314

0x603F Error
Code

N Y5 S 2 22 T EON et BT AL, A g T
1 L
Message i
Detection of multiple revolutions count battery reconnection.
Reset the load end encoder to clear this alarm.
HHEER B i 22 P DR e L T R v T DA LU 3.05V DA

The immediate

S BT Pk g e £ g ek e b A
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(Dec):29460

CAN, MODBUS
Error Code
(Dec):3111

causes The load encoder has undergone battery replacement when
the battery voltage is 3.05V higher than the operating voltage
AR A 1 R g 2 P Lt s e, e BB S R AT Tk
Ay AN
Possible S S i S
causes 2. Z R e R
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
HEAT Y Z: i ( eRob AR A ST P F1F 10.4 (1 2 B Di6E
ouggestion | T GLERIERE) SFF AL GBAE, FEHNBEA B 25

Reset the device by referring to <the eRob Robot Joint
Module User Manual 10.4 Joint Positions and Precautions
with Multi-Turn Function>, and confirm the zero point of the
device

7.2.17. 0x7315(29461): RHEM A IR EIRZEFFR (The sampling load
position error exceeds the upper limit)

0x603F Error
Code
(Hex):0x7315
0x603F Error
Code

(Dec):29461

CAN, MODBUS
Error Code
(Dec):3120

N EPSN SRAFER T 28R (o7 L iR 22 R
Message The sampling load position error exceeds the upper limit
HHEEH FHAR AN SRAE Jo S0 352 JBC) 4 67 28 i 4 ot 22 (LR

The immediate
causes

The difference of the load encoder between two adjacent
sampling periods is too large

A el A

Possible
causes

L AR JRPGE R BRE BCE Bsh, SRR AR ARE,
HET - EOEAT 5

2. BRI M EIm AL ICE. GRAL. 28 RS
3. Gl 1 A

4. WO TE

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.

HEAL A

suggestion

LA A L ARSI I R R ARUE
2 e PR W L _E I B (BB E B

)5 )
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3. IEW S, IR, i eTuner EAUAHL “gmbdes”
ST RS 57 2 i A L 4 RO AR BER R BB

4 GBI S, RS AR A A 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). ZRE{E$Ei= (Multi-turn position error)

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

(Dec):29556

CAN, MODBUS
Error Code
(Dec):3138

N EPSN
Message

EZ - IDARip

Multi-turn position error

HIZHH

The immediate
causes

T I ¢ 22 P ORe T A M e R 5 T DA L 3.05V DA
DU SR G i 28 D R 4

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

AIRER A

Possible causes

1 ARG S as 22 P b s g, 22 i s R T 1Ak
Ui e AL
2. ZREDEMEE O iAE)

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
Her A Z R (eRob HLAF A XATIIZE 7 T 10.4 (£ Bl 1)
suggestion BEAY A ELANTE R ) PATEALRAIE, Il

ESN

Reset the device by referring to <the eRob Robot Joint
Module User Manual 10.4 Joint Positions and Precautions
with Multi-Turn Function>, and confirm the zero point of
the device
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7.2.19. 0x7377(29559): MBS 45| HIBIHREEISE  (Error message for
reset pin detected)

0x603F Error
Code
(Hex):0x7377
0x603F Error
Code
(Dec):29559
CAN, MODBUS
Error Code
(Dec):3137

N PSS
Message

il 215 15 BRI 1R

Error message for reset pin detected.

HIZEA

The immediate
causes

RTINS 22 B 4 i s ) SR 25 | ARG ) 3
During power-up initialization, the reset pin of the
multi-turn encoder detected a high level.

— R

ARE SRR

Possible causes

1 AL R BV BB s, S R AR,
PR R S

2. G R A {7 R g
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.

HEAEHY LA A HL R TARRAS T R R R e

suggestion 1. Check the working status of the power supply and

measure whether the voltage is stable.

7.2.20. 0x737A(29562): fazkim B B RmIDsE R ENiEi= (Error in startup of
single-turn encoder at the load side)

0x603F Error
Code
(Hex):0x737A
0x603F Error
Code

(Dec):29562

CAN, MODBUS
Error Code
(Dec):3136

VAN P
Message

73 i L P A e e Bl B 5

Error in startup of single-turn encoder at the load side.

HAZIEA

The immediate
causes

AR P R T 2R i A D g 14 2R [ £ A

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

ARE BRI

Possible causes

1 AL R BV BB s, S R AR,
WL SO

2. G AR P B A

1. The rapid drop or fluctuation of the power supply leads to
the instability of the encoder power supply, further leads to
abnormal reading data.

2. Encoder hardware circuit failure.

HEA I

suggestion

LA LR ARSI B R R A E

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

2.3 ST A AR

Please update to the latest firmware

I EZ R R R A H
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7.2.21. 0x7350(29520):

ElinRmEEEB AT (Motor side encoder

type is not supported)

0x603F  Error | #2815 8B H Lt g T 2 S TR R 37 4

8;):;):0)(73 50 Message Motor side encoder type is not supported
T F L 37 T

(();%(Z:Z’F Error | The immediate | Motor side encoder type is not supported

(Dec):29520

CAN, MODBUS
Error Code
(Dec):3122

causes

A RE A

Possible causes

L ORPBCE AL g B A%
2. PCE AL g A SR 2 SR

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

HEAEHEL 2 2 L 45 T

suggestion Checking the encoder configuration

7.2.22. 0x737E(29566): B4l i 52 BBl 4R AD 22 /3 BhiE iR

(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

N PSS FLA L P R 4 B i J5 0
Message Error in startup of single-turn encoder at the motor side.
HHEE A LRI A P IR R AT Ly G 4 140 3% [ 45 I 5

The immediate
causes

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

A RE A

Possible causes

L AP BVE BCE s, UMD AR AR E
LB
2. G AR P B A

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 AL

suggestion

LA A L ARSI I R R AR E

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

2.3 ST A AR

Please update to the latest firmware.
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7.2.23.0x8130(33072): CAN xBk$EiR

(CAN Heartbeat error)

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

(Dec):33072

CAN, MODBUS
Error Code
(Dec):4003

RN SN CAN 0Bkt 5
Message CAN heartbeat error
R HREME LT, OB TE TR E R R A
The RIE] LR [ DK R0 AT
immediate FHHDEEETE” ST 0, DBkIHRE AR .
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.
CIEEVELS) 1. F2ul AR TR LB 235 10U Bl s s 1]
Possible 2. CAN JHfEn4k.
causes
1. The master does not correctly configure the
consumer's heartbeat timeout.
2. CAN communication is disconnected.
HEA I 1. RdE “ODBkIE TR 1O Bkl ek s ) e 2 S
« \\ 3 . ”» ATEY / “‘\\ M 9 / ~7
cuggostions | AT “DBKATHT B “LBE O 2 £,

5 0 25 AR ML F ALt
2. Kufr CAN {5 &S 5 v el s,

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.

W PUHD X3071220X fAs Kz DA 1 4.
Note:Match firmware the X3071220X version and above.

IR ZE =R R A F
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7.2.24. 0x8400(33792): iEEIRZEFBHPRHI{E (The velocity error exceeds
the limit value)

0x603F  Error | #&/~ {5 E L 122 R (B
Code he veloci ds the limit val
(Hex):0x8400 Message The velocity error exceeds the limit value

HIZEH HEERERT R

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

(Dec):33792 — —
A HE A L AEENEER G, B35
NEER AU E I

CAN, MODBUS 5;’3:;216
Error Code IR T I
(Dec):1021

2.

3.

4. FREEri . WE(E AR AR

5. HIMLEIAR /DA

6. IR IRENFRE

7. AEIER H AR E B H R

8. R/ gk

9. HRHSEA G

10. i A LR R LA, R I R Zh RO

1. BERAHL A RERMER(E

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 0 9 N L B~ W

. Current ring parameters are unreasonable

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

11. Incorrect electrical angle compensation value

HA LTSRS, 2 IERIREE (A eTuner {74l PID
B S
2. VA ACEER, EZIEWEREE (AF eTuner AL PID
B S

suggestion
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3. WEAEMRRKAVFEE Cl2EHERE) (&F
eTuner VAL 24 B LT

4. WEEERWEBEOFFS R, EEER (EF eTuner
AL A YR A

5. KA H LAY R HIR . BN RO B S A IR A

6. BE GG H K R IRZE (BF eTuner HLEL AN
B e R)

7. KA RE S 2T AR

8. KA ARG OL, i B 17 22 A 8 1 P AL T fg A 1Y
R

9. BXTHLFER, 2 IEHHER FE

10. fA YA, AR EDR

11, IER U B A B AME(E

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

IR ZE =R R A F %5 139 T Pagel39
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7.2.25. 0x8401(33793): HBYLIEEIEE (Motor velocity exceeds the limit
value)

0x603F Error | #ER 5 8, H L 5

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

HIZEH UL o fie K FR A 25%

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

(Dec):33793 ‘ \ ] -
TR I BRIAIAECE (KA BR PR
' LR RS . AL
CAN, MODBUS | Possible 2. BRI . B

Error Code 3. RO SRV B B
(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

HEA Y 1. Kefr gmhd AR &
suggestions 2. EHEATEEN S (A E eTuner il PID & A
1)

3. KB R A E IS (A eTuner [ AVHL 4
S

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 T{ Pagel40 IR ZE =R R A F
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7.2.26. 0x8500(34048): AL EIRZEFEHPRHI{E (The position error exceeds
the limit value)

0x603F  Error | $i&7- {5 5\ o7 B R ZE PR

Code
(Hex):0x8500 Message Position error exceeds the limit

HAZ MEIRERT RFRAIRE

0x603F  Error | The immediate | Position error is larger than the permissible maximum error
Code causes

(Dec):34048
A REJE L ANEEMEEARE G, RS
Possible AN 2 ) 67 FAHE 2
e R S VF I
S dL NN 2 (E R RN ]
FHLHLAE /P R
R SEVFRZEA A2
A ) H R B B H A
it 4y EPIEUWN
- BRSSO
10. AR R EAR, R DR 2
BRI A M

1. Unsuitable speed loop gain, integral parameters

CAN, MODBUS
Error Code
(Dec):1020

\0.00.\1.0\9.#5»!0

. Unsuitable position loop gain

. Maximum permissible speed is too low

. Continuous current/ peak current is too low.
. Insufficient torque/ power

. Improper maximum permissible error

. Unsuitable target position or target speed

0o N N B W

. 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.

HA LTSRS, 2 IERIREE (A eTuner {74l PID

suggestion BRI
2. PTOLEES, (EZIERIREE (A eTuner EA7AL PID
BB )
TN 2: AR R F] % 141 1T Pagel4l
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3. WEAEMRRKAVFEE Cl2EHERE) (&F
eTuner VAL 24 B LT

4. WEEERWEBEOFFS R, EEER (EF eTuner
AL A YR A

5. KA H LAY R . OIS TR B IR A

6. BE GG H K R IRZE (BF eTuner HLEL AN
B e R)

7. KA RE S 2T AR

8. KA ARG OL, i B 17 22 A 8 1 P AL T fg A 1Y
R

9. BXTHLFER, 2 IEHHER FE

10. fA YA, AR EDR

11, IER U B A B AME(E

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 BZ@{EHE (EtherCAT
communication abnormal )

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

(Dec):40960

CAN, MODBUS
Error Code
(Dec):4004

NS

Message

F P& sR i OP 24k OP RF&

The master station goes offline or exits the OP to a non-OP
state

HIZEH

The immediate
causes

HEEE T, %4 EtherCAT iB/{3 TPk i@ (= F B0 T
KAz EtherCAT Y 2 E Op ARAS.

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

Al el A

Possible
causes

LOIEFMER LT, A4 7RISR sy M, &
F EtherCAT JIRZASHLM OP P4 2 E Op AR,

2. IEHWEREEO N, KRAETERSET XH, FH
EtherCAT MRIEHLA OP Y £9F Op IR,

3. IEEMREEOLT, KAETERGEFZTRY, S
EtherCAT IRZSHLM OP Y £ Op R,

4. IEHMERERT LT, &4 T EtherCAT i TR T T 532 it
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.

HEAL A

suggestions

1. # A AL I EtherCAT W48 JE B (R 14 3 ] 52

2. K AL EtherCAT FufizfT 2% 1EH .

3. Ki#r EtherCAT 0l & 75 /2 SE I PR R BoK, T S
PR SR 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.

Y PO X3071220X B AS & DA 1[4
Note: Match firmware version X3071220X and above.

IR ZE =R R A F
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7.2.28. 0xF004(61444): EtherCAT #IT41L 1%

(EtherCAT initialization

error)
0x603F Error | (3B, EtherCAT #J4i4b4S 1%
?I;)S)?):OXFOO 4 Message EtherCAT initialization error
R EtherCAT &7 ¥ iH Ak B A A i o
0x603F Error | The immediate | The EtherCAT program initialization self-test failed
Code causes
(Dec):61444 — irfig s L. st T R SR B 25

CAN, MODBUS
Error Code
(Dec):4001

Possible causes

2. BEsk THS IR EtherCAT XML [t & SC 4
3. EtherCAT #H 56 fifi {2 bl

1. The wrong drive firmware was burned

2. An incorrect EtherCAT XML configuration file was
burned

3. EtherCAT hardware is faulty

HEEHY

suggestions

1. KA YR B SR [ A

2. R BEY EtherCAT XML i & S

3. HHRIRBhAR

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 I §E#E i&i&E (The STO function is activated)

0x603F
Code
(Hex):0xF005

Error

0x603F
Code
(Dec):61445

Error

CAN, MODBUS
Error Code
(Dec):1022

N EHSY STO T REMAE
Message The STO function is activated
HHE STO % M4 A ffi*5 switch on

The immediate
causes

The STO interface input signal is switch on

A el A

Possible causes

STO 1% A {55 switch on

The STO interface input signal is switch on

HEAL A

suggestions

STO #% N #i AM5 "5 switch off 5 1] DAIE FRiZ% 5%

The error can be cleared after the STO interface input signal
is switch off
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7.2.30. 0xF006(61446): ZEIT#$EIR (Multi-turn circle count error)
0x603F  Error | $i/R{5 5 Z R
Code . .
Message Multi-turn circle count error

(Hex):0xF006

B I AEIT BT AL 1 eRob X T RRALASE R E (Power
oocosr Eror | The immediate | FRKTRSERIRI) 1 BVTRT Ll

Code causes 2. Z VBRI B e

(Dec):61446 1. During the power off restart process, the eRob is not

completely power off (the Power indicator light is not

CAN. MODBUS completely off) and the power is immediately back on

Error Code 2. Multi-turn eRob reset the load end encoder

(Dec314 FTRORM | 1. Al DR eRob 3 B RSE A (Power
Possible FERITARTEAIEK) SLRIE R B
causes 2. ZPEIRLAH H 1 i e h 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
HEA A 5 W 2 B [

suggestions Please update to the latest firmware

7231. 0xFO08(61448): EHEH ERTF 2155/ MEBEEE (19V) (The

bus voltage is lower than the minimum allowable supply voltage 19V)

0x603F  Error | f&/"f5 5 BRECHURAR T ARt ry i/ MIERUBL R (19V)
Code . .
(Hex):0xF008 Message The bus voltage is lower than the minimum allowable
supply voltage (19V)

Ox603F  Error HHE R ) 214 B ZEL A £ R R R RV BIIR T 19V
Code The immediate | The current power supply voltage for the joint module has
(Dec):61448 causes been detected to drop below 19V.

Cik:i=95 1. iz 3 AR v iy T ARRIR 00 T B v i s R e 2k 9
CAN, MODBUS | Possible During the motion process, the power supply voltage drops
Error Code | causes due to special operating conditions
(Dec):1005 — - —

HEAT A Lo KA B R ARSI B R AR E

suggestions Check the power supply's operational status and measure

the voltage to determine if it is stable.
2. HHE A Y HNE T ORI

Replace the power supply with one suitable for the current
operating conditions.

3. i SR R O

Please update to the latest firmware

IR ZE =R R A F %5 145 T Pagel45
ZeroErr Control Co., Ltd


http://www.zeroerr.cn

p ™
-’Ze%

insidce | B2 E 7 ZeroErr

WWW.ZCTOoCIT.C1

7.2.32. 0XFF08(65288): Bl itk B4 Bl 4 AD 88 | M (i B 1T EI$HiR

(Motor-side single-turn encoder power-on position calculation error)

0x603F
Code
(Hex):0xFFO08

Error

0x603F Error
Code

(Dec):65288

CAN, MODBUS
Error Code
(Dec):3007

N EPS HLA Ly R R A 25 b LA, B TSR 1% Motor-sid
Message e single-turn encoder power-on position calculation error
HAEER RSN, A AL b ER R A A S P R R A

The immediate
causes

HREARIEE.
During power-on startup, a position calculation error

message was read from the motor-side single-turn encoder
chip.

AIREJE A 1. RS 55 o i I s U 228 A7 A 1 22 . Magnetic code
Possible disc quality issues or mechanical installation errors.
causes 2. ﬁ%ﬁﬁﬁ?‘ﬁﬁﬂﬁﬁ%ﬁﬁ?ﬁﬁ E o Improper signal
conditioning parameter configuration or poor calibration.
3. UiEFRREHEA IEH Incorrect vernier Nonius calibration.
HEr A 1 RA A SR (Wl . B fem/y)
suggestions [ 8%)

Inspect the magnetic code disc quality and mechanical
installation(eccentricity,airgap,radial/tangential
displacement)

2. EURTPAT(E SRR (Meaa. fWfs. AHAL)
Re-performsignalconditioning calibration(gain,offset,phase)
3. BRI B R E S

Recalculate and configure the vernier Nonius calibration
parameters.
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7.2.33. 0xFF09(65289): S1#im £ BB 4w ALz E BAIE 1T EEIR

(Load-side main single-turn encoder power-on position calculation error)

0x603F Error
Code
(Hex):0xFF09
0x603F Error
Code

(Dec):65289

CAN, MODBUS
Error Code
(Dec):3008

NS

Message

A8 - BRSPS R
Load-side main single-turn encoder power-on position
calculation error

HIZEH

The immediate
causes

RSNy, A G T R e A P R A
EITRHRIGER.
During power-on startup, a position calculation error

message was read from the load-side main single-turn
encoder chip.

A BE A 1. R3S o A ) e U 22 A R 22
Possible Magnetic code disc quality issues or mechanical installation
causes errors.
2. [FE MBS EA Y BAER R,
Improper signal conditioning parameter configuration or
poor calibration.
3. JARACHEA IE A
Incorrect vernier Nonius calibration.
Hed 1 AR AR SRS (WO, B, fem/)
suggestions [ HE%)

Inspect the magnetic code disc quality and mechanical
installation(eccentricity,airgap,radial/tangential
displacement)

2. EOFIPATE S HBROME (W, fWFe. AHAL)
Re-perfor signal conditioning calibration
(gain,offset,phase)

3. ERT R B ROE S L

Recalculate and configure the vernier Nonius calibration
parameters.

I EZZAERHA R A
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7.2.34. 0xFFOA(65290): 52 £ tin % B 22 B WD 28 L R BT E R

(Load-side auxiliary single-turn encoder power-on position calculation

error)
0x603F  Error | ##/R {55 gt B CE T R DA= R AR R iat
Code Message Load-side auxiliary single-turn encoder power-on position
(Hex):0xFFOA .
calculation error
HAEER RSN, AN Gl B B g i R R i

0x603F
Code
(Dec):65290

Error

CAN, MODBUS
Error Code
(Dec):3009

The immediate
causes

(i BT R B

During power-on startup, a position calculation error
message was read from the load-side auxiliary single-turn
encoder chip.

Cik:i=95 1. RS 5 o S A U 2 AR IR 22
Possible Magnetic code disc quality issues or mechanical installation
causes errors.
2. [FS B SEIE A Y BAER R,
Improper signal conditioning parameter configuration or
poor calibration.
3. WEbRACHEA IERA
Incorrect vernier Nonius calibration.
Hed I AR AR SRS (WO, B, fem/A)
suggestions [ 8%)

Inspect the magnetic code disc quality and mechanical
installation(eccentricity,airgap,radial/tangential
displacement)

2. EURTPAT(E S BIAOE (Mam. s, AHAL)
Re-performsignalconditioning calibration(gain,offset,phase)
3. BRI B R E S 4L

Recalculate and configure the vernier Nonius calibration
parameters.
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Chapter 8 Object Dictionary

8.1 it
Overview

8.1.1. MHRFH
Object dictionary

X5 FBUA T b W] DA HEORH A% SDO T I —ZHXF 5 . X —
1 AT AVARSRS 1) 5 Ak A4 PDO.,

PRV R T IR G 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 AR
Not used
0x0001 -0x001F SRR
Static data type
0x0020 -0x003F AR
Complex data type
0x0040 -0x005F T TR A RS 2 2
Manufacturer-specific data type
0x0060 - 0xOFFF 1R
Reserved
0x1000 - Ox1FFF E {7 T DX
Communication profile area
0x2000 - Ox5SFFF ] TR A S T DX I
Manufacturer-specific profile area
0x6000 - 0x6FFF P A U A L X I
Standardized device profile area
0xA000 - OxFFFF 3
Reserved
TN 2: AR R F] % 149 1T Pagel49
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8.1.2. EyHEERY

Object data types
Index Name Base type Description Size[bits] | Range
0x0001 | BOOLAN BOOL False/True 1 0,1
0x0002 | INTEGERS SINT Short integer 8 27 27 _1
0x0003 | INTEGERI16 INT Integer 16 _2B I _q
0x0004 | INTEGER32 DINT Double integer 32 —23 23 _q
0x0015 | INTEGER64 LINT Long integer 64 _06 263 _q
0x0005 | UNSIGNEDS USINT Unsigned Short | 8 0..2% 1
integer
0x0006 | UNSIGNEDI16 UINT Unsigned Integer | 16 0..2'°_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%(n+1) | _
[0..n] of | octets (data type
USINT USINT)
0x0021 | PDO_MAPPING _ PDO Mapping _ _
Parameter
Record
0x0023 | IDENTITY _ Identity _ _
Parameter
Record
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8.1.3. MKRipialZE
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. XF& KA

Object codes
Object code Object name
0x0007 VAR
0x0008 ARRAY
0x0009 RECORD
8.1.5. RREIXIRIRE
Object flags
Flags Code Description
PDO mapping TXPDO,RXPDO | 4% H 0] PAWLET & TxPDO = RxPDO.

Entry can be mapped as TxPDO or as RxPDO.

Backup YES/NO 2% H 21 ] AR TE R N A

Entry can be stored/not stored in non-volatile memory.
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8.1.6. MRFHUBF
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 N X
0x100D Life Time Factor VAR N X
0x1010 Save parameters ARRAY N N
0x1014 COB-ID EMCY VAR N 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
55 152 11 Pagel52 TN 2: AR R F]
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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
Velocity following error
0x3B60 . VAR x V
window
Soft wvelocity 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
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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 x X
0x6093 Position factor VAR X X
0x6094 Velocity encoder factor VAR X X
0x6095 Velocity factor 1 VAR X X
0x6097 Acceleration factor VAR X X
0x6098 Homing method VAR X X
0x6099 Home velocity VAR X X
0x609A Homing acceleration VAR X X
0x60B0 Position offset VAR 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
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Object Dictionary
8.2.1. 0x1000:00h &Z#&ZEAE! (Device type)
Data | Defaultdata | Max data Min data Unit | Access | Backup | Update | PDO
type mapping
UDINT | 0x00020192 | OxFFFFFFFF 0x00000000 \ RO NO \ NO

Y AR R RARIIIREE B . Bli—1 16 FBOA AN E S g o A — 4
16 froF BB AL, A QAR K& T e D BB R HABE R
Description: Contains information about the device type and functionality. It is comprised of a 16

bit field that describes the device profile used, and a second 16 bit field that gives additional
information about optional functionality of the device.

MSB LSB
Byte4 Byte3 Byte2 Bytel

Additional information Device profile number

8.2.2. 0x1001:00h $&i%ZFTFeE (Error register)

Data type | Defaultdata | Max data | Min data Unit Access Backup Update PDO
mapping
USINT 0x00 OxFF 0x00 \ RO NO \ NO

Y T A 8 B R AT AT A, AT AR I RE D OLERE PR E R IRZEA, R
R 1, WIZORZA TR,

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 —rESE R (Generic error)

Bit 1 HIE 1R (Current)

Bit2 R4S 1R (Voltage)

Bit 3 1% (Temperature)

Bit4 | IR (BdRdES. BR)
Communication error (overrun, error state)
Bit 5 M & SO (Device profile specific )
Bit 6 8 (Reserved)

Bit 7 J T HE X (Manufacturer specific)
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8.2.3. 0x1003:00h FiEN$EIRFEE (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

P SRR TR AR, B R B R A RS

Description: Holds errors that occurred in the device and have been signaled via the Emergency

object.

MSB LSB
Bits24..31 Bit16... 23 15..0
Manufacturer-specific error code Error register Error code

8.2.4. 0x1005:00h [E]#HHz3L 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

YL 2 LFEASTS (SYNC) A COB-ID. BEifiiE L T4 SYNC 3. X%
SERT AL (I N

Description: Defines the COB-ID of the synchronization object (SYNC).It also defines whether or
not the device generates the SYNC.The structure of the object is as follows.

MSB LSB
Bits 31 30 29 28-11 10-0
11-bit-ID X 0/1 0 000000000000000000 11-bit identifier
SYNC COB-ID fii& (Description of SYNC COB-ID entry)
Bits Value Meaning
Bit 31(MSB) X Do not case
Bit 30 0 Device does not generate SYNC message
1 Device generate SYNC message
Bit 29 0 12-bit ID (CAN-2.0A)
1 29-bitID  (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
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8.2.5. 0x1006:00h [E]XH{EIFEIEY (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

YAl XARIRAT SYNC A=k, 5 1 DARORD A B AL B ) 25 R 0TI e IR B, 2
BCEN 0, WIEEH] SYNC ifiE.
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 FEFBEOHKE (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

YA 8 SCTIR]AE RPN TE) 7

Description: Defines the length of the time window for synchronous messages.

8.2.7. 0x1008:00h #IiEEIZFZFR (Manufacturer device name)

Data type Default data | Max data | Min data Unit Access | Backup Update PDO
mapping
STRING eDriver-E \ \ \ RO NO \ NO

Y MO R R S R OB 4 FK, Bl “eRob” .

Description: This object contains the manufacturer device name,such as “eRob”.

8.2.8. 0x1009:00h #HiESEMEHARAS (Manufacturer hardware version)

Data type Default data Max data | Mindata | Unit | Access | Backup | Update PDO
mapping
STRING HW2070.02.05.01 \ \ \ RO NO \ NO

VERA: SO GRB5 oht ) R 4 A A RE PR AR A

Description: This object contains the version number of the manufacturer’s hardware.
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8.2.9. 0x100A:00h #EREE{RRZA (Manufacturer software version)

Datatype | Default data | Max data | Mindata | Unit Access Backup Update PDO
mapping
STRING 3.2.0 \ \ \ RO NO \ NO

Y O R S R A

Description: This object contains the version identification of the manufacturer’s software.

8.2.10. 0x100B:00h 5= ID i€ & (Node ID)

Datatype | Defaultdata | Max data | Min data | Unit Access Backup Update PDO
mapping
USINT 0x01 0x7F 0x00 \ RW NO Power NO
restart

YL RS AT Node ID,  #12R Node ID ek, AR IR T B FIT B E 1Y
NMT 305, MR A 2k [l R fE.
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 = AR#PEF[E (Guard time)

Data type Default Max data Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 ms RW NO \ NO

s BORS GARAHA I 28 AL A 3 B AR AR 41 el DR 3 SRR A I) A fCHF 208 2o 73 4 ] AR P 38
AR AT SRS IO R . ARG, WHZ(EBE N 0.
Description: This object gives the time between node-guarding requests that are sent from the

network master to this servo. The servo will respond to each request with a node-guarding message
indicating the internal state of the servo. Value is 0 if not used.
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8.2.12. 0x100D:00h FH4rEF (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

VT O G R ORAP I TR O A5 A IR DR B R TR) 0 3 iy R 5 ) SR B SCAY i) Be 7y
W AR R . AN SRR IRTE SO IR ) B A AR ISR AT S AR SR, 2R B IR A i iR
WRARAEH, WHZEBEHN 0,

Description: This object gives a multiple of the Guard Time. The servo expects to receive a
node-guarding request within the time period defined by the product of the guard time and the
lifetime factor. If the servo has not received a node-guarding request within this time period, it
treats this condition as a fault.Value is 0 if not used.

8.2.13.0x1010: 01h {RTFZ%L (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 G T RS RS RIE AT . BAJE: 0x65766173("save" 15 %) MR 774
HOFRIEME 1, %F 3s JERAFSEBOFRIEE, 2, BAMAMETR (GREMEN 0)

HE: SR THE2ZEE, SIS SERERE E ST K.

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
parametersmay be lost.
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8.2.14. 0x1014:00h E2IRZEFFH 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

P E R BREXS (EMCY) 1y COB-ID, %X RIIEEHIUNT

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 0/1 0 0 000000000000000000 11-Bit identifier
29-Bit ID 0/1 0 1 29-Bit identifier
EMCY COB-ID i #H:
Description of EMCY COB-ID entry:
Bit number Value Meaning
Bit 31(MSB) 0 EMCY exists / is valid
1 EMCY does not exist / is invalid
Bit 30 0 Reserved (always 0)
Bit 29 0 11-bit ID (CAN 2.0A)
1 29-bit ID (CAN 2.0B)
Bit 28-11 0 Ifbit29=0
X If bit 29 = 1: bits 28 - 11 of 29-bit EMCY COB-ID
Bit 10-0 (LSB) X Bits 10 - 0 of EMCY COB-ID
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8.2.15. 0x1016 B ZEH L>BERFE] (Consumer heartbeat time)

Name Index Object Codes Highest subindex supported

Consumer heartbeat time 0x1016 ARRAY 1

0x1016:00h 725144 (Number of subindexes)

Data type Default Max Min Unit Access Backup Update PDO
data data data mapping
USINT 0x01 0x7F 0x01 \ RO YES \ NO

Y TRIIAEL

Description: Number of subindexes

0x1016:01h 7 #&.OoMkE] 1 (Consumer heartbeat time 1)

Data Default data | Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | OXxFFFFFF | 0x00000000 ms RW YES \ NO
FF
LR

1) WS 52 HPE 9 5 1D MISCE A LB TR AN 0Y, B DBk s TE) b 25K T A
R S A BRI R (22 8D) , — I RO BEBCE AR (78 2% DB ),
TH e DBk ) 22 /0 Lo AR 73 Dk IRt )R 2 £

2) FEEN R — A OB SUR TR AL AR 2 & Db ] 0, W] ILIhfE.
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 & =& L\BkAFIE] (Producer heartbeat time)

Data type Default Max data Min data Unit Access Backup Update PDO
data mapping
UINT 0x03E8 OXFFFF 0x0000 ms RW YES \ NO

YA E SCOBRRY RN TE], B0 Tms RIREEL. WERAEER], WG 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: iZ&EXFZRIMA (Identity object)
0x1018:01h J R ID (Vendor ID)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT 0x5A65726F OxFFFFFFFF 0x00000000 \ RO NO \ NO

VEL: AL BOAR A R E—

Description: Contains a unique value allocated each manufacturer.

0x1018:02h 7=t (Product code)

Data type | Default data Max data Min data Unit | Access | Backup | Update PDO
mapping
UDINT | 0x26483052 | OxFFFFFFFF | 0x00000000 \ RO NO \ NO

PERA: AR IR R A ACRD (B RAS)

Description: Identifies the manufacturer specific product code (device version).

0x1018:03h 15175 (Revision)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT 0x00020111 OXFFFFFFFF 0x00000000 \ RO NO \ NO

B AT,

Description: Contains the revision number.

Bits Meaning

Bit 31-16 TEET 95 (major revision number)

Bit 15-0 WKEEIT %= (minor revision number)
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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
R S R E R
Description: Identifies a manufacturer specific serial number.
8.2.18. 0x1200: fR%%2E SDO S (Server SDO parameter)
Data type Default data Max data Min | Unit | Access Backup Update PDO
data mapping
UDINT \ \ \ \ RO NO \ NO

P WS Bes fE N RS #RHY SDO IS 4L,

Description: Contains the parameters for the SDOs for which the device is the server.

8.2.19. 0x1400-0x1403: RxPDO j@{E5 %1 (Receive PDO communication
parameter)

0x1400-0x1403:00h

PDO W54 (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
BiH: € L PDO WS
Description: Defines the number of PDO parameters implemented.
0x1400-0x1403:01h PDO fii {1 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
i %€ X COB-ID. WR¥ECE T4 31 fir, WEH PDO.
Description: Defines the COB-ID. If bit 31 is set, the PDO is disabled.

I EZ R R R A H
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0x1400-0x1403:02h {£#i25% (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 XA ERRILE B PDO BT R, M3EIL PDO & X T LA NS4

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 FEUL RN PDO Bkt — B ARAFE E R —4> SYNC J&#, 24 SYNC iz 3¢#k
ll, ZEiICE] ) PDO BRI H .

The received data is held until the next SYNC message. When the SYNC
message is received the data is applied.

241-253 e

Reserved.
254-255 FULE| B9 PDO BCRer RIS H T LB R X 42 .

The received data is applied to its mapped objects immediately upon reception.

0x1400-0x1403:03h {5} I5f[E] (Inhibit time)

Datatype | Default data | Max data | Mindata | Unit | Access | Backup Update PDO
mapping
UINT 0x0000 OxFFFF 0x0000 | 100us RO YES ESM changed NO

s XTI 253, PDO (UEICREME iR (RTR) INBEAT(EH, X T (e 255,
WEREAE S, WA H PDO. R, 58 E I IA)E SC1— A dRe/ DN I ) 18] B
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 AR RIS HILE ) PDO WL,

Description: Contains the mapping for the PDOs the device is able to Receive.
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8.2.21. 0x1600-0x1603: RxPDO BR&HS %L (Receive PDO mapping
parameter)

0x1600-0x1603:00h RxPDO Mif~4%% (Number of RxPDO maps)

Datatype | Default Max Min Unit Access Backup Update PDO
data data data mapping
USINT 0x02 0x06 0x00 \ RO YES \ NO

ViH: S SO S M b B RO R 85 XA BT RO B R B A B Y PDO IR Y
I FH R AR B N

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 X FHLptlF 24 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

VR WEA REMAMYZRMFEE. XEAHELHRTI6 ) « TR (81) ML
P (8 fi) Kfdiid PDO W%,

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 F iS5 H 2 (Mapping entryl)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
ESM
UDINT 0x60600010 OxFFFFFFFF 0x00000000 \ RO YES changed NO
Ui AEA RO RE R, XEFHESHRTI6 7))  TRTI (847) M

KB (8 ) Ktk PDO %,

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 Xf 4274 75 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 EEA RO ERIE R, XERHEEHRT(6 60) . TR (84L) Mk
PEIE (8 fif) Okifliik PDO WA,
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 i@{5&%] (Transmit PDO communication
parameter)

0x1800-0x1803:01h PDO f{ifi H ) 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

ViHl: COB-ID FrfiffEdtAb. *1F PDO Wi 1-4, CAN-ID 2RER, HARHET node-ID,
Jt H A BEAE COB-ID "F i EA R (bit31) . Fed g sul i EHE s 2, COB-ID ik
AR

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 {£#52% (Transmission type)

Data type Default Max data | Mindata | Unit | Access | Backup Update PDO
data mapping
USINT 0x01 OXFF 0x00 \ RW NO ESM NO
changed

VLR OXESE T HE B PDO BYAT R, I PDO SE LT LATF 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 R PDO Fdlfs— BARF HE T —A> SYNC Jl], 24 SYNC 30
ik, ZAiEIE R PDO RO A

The received data is held until the next SYNC message. When the SYNC
message is received the data is applied.

241-253 e

Reserved.
254-255 FULE| B9 PDO BURe 7 RIS T LR B R X 42 .

The received data is applied to its mapped objects immediately upon reception.
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0x1800-0x1803:03h 4% [F-If[A] (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

L M TR 253, PDO {UEIBRR MK (RTR) WAk, XTI 255,
WAL, Wt PDO. A, 45 IR I) 2 ST — e/ N IR TR] TE] B

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 #B4 (reserved)

Data type Default Max Min Unit Access Backup Update PDO
data data data mapping
\ RO NO ESM NO
USINT changed
0x01 OxFF 0x00
Yl BT RTICA IR, U T AR TR A A

Description: This subindex has no function and exists only for compatibility reasons.

0x1800-0x1803:05h FH{4:7EHt#% (Event timer)

Data type | Defaultdata | Max data | Mindata | Unit | Access | Backup Update PDO
mapping
UINT 0x0001 OxFFFF 0x0000 ms RW NO ESM changed NO

VEHT: U] (DAZZRPA L) AT T A AL PRI HIFT PDO KR,

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

Vi AR RENS L 1£ 1) PDO ML,

Description: Contains the mapping for the PDOs the device is able to transmit.
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8.2.24. 0x1A00-0x1A03: TxPDO Bt &FZ#(Transmit PDO mapping
parameter)
0x1A00-0x1A03:00h TxPDO MGF1~4% (Number of TxPDO maps)
Datatype | Default Max Min Unit Access Backup Update PDO
data data data mapping
USINT 0x03 0x06 0x00 \ RO YES ESM NO
changed

VLR SCOMURR T g s Rak F ORI 46 H AR 2 H B PDO A B AR

AR
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 X} M2 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

Y B RO MR R AR PAE ERE R XA H RS TR EER A

PDO .
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 %t 5 FHLBLG 25 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

Y B R E MU R B AR AR R R R XA H I RG] PRI R

PDO IN%.
Description: Contain information about the mapped application variables. These entries describe the
PDO contents by their index, sub-index and length.
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8.2.25. 0x1C00:00h SYNC jB{52K8! (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

P BROASHOE T

Description: The default configuration is the following:

Value default configuration

1 BRFEEEL (Mailbox receive)

2 MRS &% (Mailbox send)

3 I FEE ST (Process data output)
4 FEE RS A (Process data input)

8.2.26. 0x1C12:00h SM2 PDO 43B2 (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

Vi 24Uk 3| PDO R SCHF, i PDO R SUE S BEE (£ 8
PDO HJXI 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.

AFEY) T ORI £

8.2.27. 0x1C13h:00h SM3 PDO 43Et (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

VA M4k 3| PDO i SChH, i PDO i SO RO EdE (5% 8
PDO HJXT4,

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.

AT T T )
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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

Y] DC [ R BT 0x1C32: 01h=0x2;
JE ) A I TR B A4 0x1C32: 0Ah (Bl ns, HEFFIRE 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 [E]2£25% (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

ViBH Description:

Value Operate mode

0x00 Free run

0x01 SM2 Sync

0x02 DC Mode, Synchron with SYNCO event
0x03 DC Mode, Synchron with SYNCI1 event

0x1C32:02h fEFFFEHA  (Cycle time)

Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT 0x00000000 | OXFFFFFFFF | 0x00000000 | ns RO NO \ NO

L SR AS B IEERIA]. £ Sync Manager [FAAARSATE, MEHR(E, M7 DC [FAA
KT, A SyncO IR A7 A7 HARHL.  DA[ns R SR 4 i
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 #&4af}[E] (Shift time)

Data type Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0000 OXFFFF 0x0000 ns RO NO \ NO

VERA: R PR L A A S AT SR Z ] ]

Description: Time between hardware output effective operation and related event.

0x1C32:04h ZH5AYFEIAZEA (Synchronization types supported)

Data type Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0005 OxFFFF 0x0000 \ RO NO \ NO

A o SR SRR R

Description: Displays the supported synchronization modes of the output parameters.

Bit Description

0 FreeRun supported
0:Un-supported
1:FreeRun Mode support

1 SyncManager Synchronous Support
0:Un-supported
1: SyncManager

2-4 DC Type Support
000:Un-supported
001: DC SYNCO Event Sync Support
010: DC SYNCI1 Event Sync Support

100: Synchronization by Slave Application Cycle

5-6 Out Shift Support
00:Un-supported

01:Shift Support to Local Timer
10: Shift Support to SYNC1

7-15 Reserved

¥E: PURE X3071220X HiAs & DA b [ 2.

Note:Match firmware the X3071220X version and above.
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0x1C32:05h f/NEHARE] (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

T Ml SRR SR/ N RIS ] . (AR B a5 s i) )

Description: The minimum cycle time is supported by slave. (Maximum time of local cycle)

0x1C32:06h 13 A1 FilE}E] (Calc and copy time)

Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT 0x000003E8 | OxFFFFFFFF | 0x00000000 | ns RO NO \ NO

Yl W R P4 ) s RE RS A ] 25 A8 B 52 ) ) A M P9 A7 DA AR A B A T T 58 B 95 Y IR )
MEDA ns R ERALE
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 fEFRHTE]REE  (Get cycle time)

Data type Default Max data Min data | Unit Access Backup Update PDO
data mapping
UINT 0x0000 0x0001 0x0000 \ RW NO \ NO

VLR PEPRI E] R

0: 45 17 HU AP ] ) o

Lo AR TEA T A A B B ) ) 2
Description: Get Cycle Time

0:Stops local cycle time measurement;

1:Starts local cycle time measurement.

0x1C32:09h FEH}H}E] (Delay time)

Datatype | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT 0x000003E8 | OxFFFFFFFF | 0x00000000 | ns RO NO \ NO

LR MR PRSI ). MR &g (SyncO = Syncl i) 29Kz 2] T 114
HERE P AR AL BT R], ZAE DA ns AL ZE

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].

0x1C32:0Ah Sync fE¥FJE  (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

L MR SYNC [EE M [E) iy, ERMAS Syne {55 Z A I H] .

Description: When SYNC fixed cycle time is required of application, it is the time between two
Sync0 signals.

0x1C32:0Bh SM FH4-FE4 (SM-event missed)

Data type Default Max data Min data | Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 RO NO \ NO

VL. AN R B SM S0 HOCIA I E Y, BUER BT AR . [, nTRE Tk AL
il 2 B

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 4E1EFFEH  (Cycle time short)

Datatype | Defaultdata | Maxdata | Mindata | Unit | Access | Backup Update PDO
mapping
UINT 0x0000 OxFFFF 0x0000 RO NO \ NO

VO OGERITRIRAE, RO AR R ok 58 s~ —4~ SM S Joih e s i A RdE i, 1t
BT R = .

Description: This error counter is incremented when cycle time is too short as local cycle cannot
be completed or input data cannot prepare by the next SM event.

0x1C32:20h [A]2F451% (Sync error)

Data Default data Max data Mindata | Unit | Access | Backup Update PDO
type mapping
Bool 0x00 0x01 0x00 RO NO \ NO

ijﬁﬁjﬁ E‘/j—:\‘ Eﬁ%ﬁ{%z%\ °

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

YL DC AR B XS 0x1C33: 01h=0x2,
Description: DC synchronization mode setting object 0x1C33:01h=0x2.
0x1C33:01h [F]2628%  (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

1i.BH 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 1EFFEH  (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 R A SBIEERI ], 7E Sync Manager synchronous [Al2P AT, EHZ%(E, MTE
DC [N, ZEA SyncO RIS [E ZF A7 th AR L. DA [ns] MERLI4EH: .
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].

% 176 TU Pagel76 TN E 2 =R R AT
ZeroErr Control Co., Ltd



http://www.zeroerr.cn

inside | g% E{EFEE ZeroErr WWW.ZEroerr.cn

0x1C33:03h #4f}[E] (Shift time)

Data type | Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0000 OXFFFF 0x0000 RO NO \ NO

VLA BB PFA A R S A SR Z T I 1]

Description: Time between hardware output effective operation and related event.

0x1C33:04h ZFF[EI2ZEH (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 SR S RO SR R A 2

Description: Displays the supported synchronization modes of the output parameters

Bit Description

0 FreeRun supported
0:Un-supported
1:FreeRun Mode support

1 SyncManager Synchronous Support
0:Un-supported
1: SyncManager

2-4 DC Type Support

000:Un-supported

001: DC SYNCO Event Sync Support

010: DC SYNCI1 Event Sync Support

100: Synchronization by Slave Application Cycle

5-6 Out Shift Support
00:Un-supported

01:Shift Support to Local Timer
10: Shift Support to SYNC1

7-15 Reserved

. PUHED X3071220X A< Az DA b [ 4.
Note:Match firmware the X3071220X version and above.
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0x1C33:05h H/MEFESE] (Minimum cycle time)

Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT | 0x00000000 | OXxFFFFFFFF | 0x00000000 | ns RO NO \ NO
YA Al SCHRFAY SR/ IMIBER I H] - (AR U0 B S IR T] )
Description: The minimum cycle time is supported by slave. (Maximum time of local cycle)
0x1C33:06h 1A HliE] (Calc and copy time)
Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping
UDINT 0x000003E8 | OXFFFFFFFF | 0x00000000 | ns RO NO \ NO

VORI 42 il e R s N ) 2 B0 g A ) 39 At AV DA ST b B I AT T 55 BT 75 4 P 1)

MHVA ns R ERALEY

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 fEFFHFEREE  (Get cycle time)

Data type | Default data | Max data Min data | Unit | Access | Backup Update PDO
mapping
UINT 0x0000 0x0001 0x0000 RW NO \ NO
YA RPN ()R 4
0: 45 1A AP TR] 00
Lo FFRRHEAT A AT FA I 1] 00 6
Description: Get Cycle Time
0:Stops local cycle time measurement;
1:Starts local cycle time measurement.
0x1C33:09h FEHFH}[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

VL. MG EORE PERER IR TE] . A0l %47 (SyncO B Syncl F0F) BB H{H 2] € 14E
HERR AR INR], SZAEDA ns S ERALEY

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].

0x1C33:0Ah  SyncO fEFFEH  (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

P MR SYNCO [ FMIN ], ERMA Sync0 {55 Z [ [H].

Description: When SYNCO fixed cycle time is required of application, it is the time between two
SyncO0 signals.

0x1C33:0Bh SM ZFH{4-FEL (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 LR AR R SM S HICHRICE R, SRR R . I, aTRETCIA
FHA 2 T A

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 4E1H¥FEM  (Cycle time short)

Data type | Default Max data Min Unit Access Backup Update PDO
data data mapping
UINT 0x0000 OxFFFF 0x0000 \ RO NO \ NO

VO RPN EORHE, PR AR I JCIRSE B R —A~ SM S JC IR HE A AR
BEER BRI AR

Description: This error counter is incremented when cycle time is too short as local cycle cannot
be completed or input data cannot prepare by the next SM event.

0x1C33:20h [A]2F451% (Sync error)

Data Default Max data Min Unit Access Backup Update PDO
type data data mapping
Bool 0x00 0x01 0x00 \ RO NO \ NO

Y R A RS .

Description: Displays the sync error information.
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8.2.30. 0x200A: S EIZE (Locked-rotor parameter set)

0x200A:01h HEHLEEFSH A (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

L B p VAR VA ke S P Tl p TR S R

ECAT BlUE= EAALBOE DB SE IR, BIan: LIRS 5000mA, AL E ST
LA 120%, W] ECAT BEBUEES 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 5000mA, upper set blocking current is 120%, ECAT read blocking current is
5000%120%=6000mA.

0x200A:02h HEHLEEFEIFTE] (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

VLI R EAHLE R ORI A BRI I,

ECAT BSelUE=_FAHLEM %20, Bn: AL EIE RS 1000ms, W) ECAT 3SeHiuEs%
] S 1000%20=20000.,

Description: Corresponding to Struck Protection interface of controller: Struck time.

ECAT read value = controller set value x20, for example, upper computer set blocking time is
1000ms, then ECAT read blocking time is 1000x20=20000.

0x200A:03h HEAEEF S (Motor locked-rotor speed)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

UDINT | 0x0000020C | OxFFFFFFFF | 0x00000000 | plus/s RW YES Immediately NO

VL. R _EAHLE R ORI T SRR,

Description: Corresponding to Struck Protection interface of controller: Struck speed.
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8.2.31. 0x20A0:00h fAaZkimZmAEE{iLE (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

VERA:  BORS GRF T 2 2 0 e B I Y 37 B 5 B (L

Description: This object represents the position actual value of the load-side encoder position
feedback.

8.2.32. 0x2205:00h U4 (Analog input)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0004 0x2710 0xFC18 mV RO NO \ TxPDO

Yl HATERL: -10000~10000mV.,
Description: Input range: -10000~10000mV.

8.2.33. 0x2240:00h ERHZmAZZELE (Motor encoder position)

Data Default Max data Min data Unit | Access Backup Update PDO
type data mapping
DINT \ Ox7FFFFFFF 0x80000000 plus RO NO \ TxPDO

VLI RITHUIN Y SRt 2 RO BB, e R e R R 7 S AR

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 ZwFYEEZE(E (Dual encoder difference value)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
DINT \ \ \ plus RO NO \ TxPDO

VEH: ST AL Y e i de UL B S, TR (A T A S IR AL ST AL

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 EEH1#Fin#mA%sE (Reset load side encoder)

Data type | Default data | Max data Min data Unit | Access | Backup Update PDO
mapping
UINT 0x0000 0x0001 0x0000 \ RW YES Immediately NO

YA 2R 2 B TR AR I (RS R R R ) | HERERE, B 1 EE R
HomMm i A GRS, WEE: AR RIS, HREREE 2 IEIE.
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 IEZFHEE (Drive temperature)

Data type | Default data | Max data Min data Unit Access Backup | Update PDO
mapping
UINT \ 0x0096 0xFFDS8 C RO NO \ NO

VERH: RN IR -40~150C, TARMRBEER-30~60C, £ LA 2 4= it PSR T 1 L ey
TARMRE PR, B PR (A L

Description: Induction temperature range -40~150°C, working temperature range -30~60C, 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: FBiEIRSHL (Current loop parameter)
0x2380:01h HLj#iFfAHE%5 (Current loop gain)

Data type | Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT \ OxFFFF 0x0000 \ RW NO \ NO

YA FURIANYG A R DA BT R R DR ZE . iR 2 e I R R U S A A 22
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.

%5 182 T Pagel82 TN E 2 =R R AT
ZeroErr Control Co., Ltd


http://www.zeroerr.cn

™

ferall
= S b
inside | g% Z\-*:I: Zerokrr WWW.Zzeroerr.cn
0x2380:02h H1 i FAFH4) (Current loop integral)

Data type Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT \ OxFFFF 0x0000 \ RW NO \ NO

Y HRER R SR LA IR Z B AR

Description: This gain value is multiplied by the integral of current error.

8.2.38. 0x2381: EEINSEL (Velocity loop parameter)
0x2381:01h FPEFFFIEAE (Velocity loop gain)

Data type Default Max Min Unit Access Backup Update PDO
data data data mapping
UINT \ OXFFFF | 0x0000 \ RW YES Immediately NO

VO PRI R o DAL M B R P, 3 [ e e ) R e L P AN S B L HLER E 2 )Y
=,

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 3 F I/ (Velocity loop integral)

Data type Default | Max data Min Unit Access Backup Update PDO
data data mapping
UINT \ OxFFFF | 0x0000 \ RW YES Immediately NO
W A o (e DA E [ B iR 22 O AR

Description: This gain value is multiplied by the integral of the velocity loop error.

8.2.39. 0x2382:01h {iLBEIFIEZ (Position loop gain)

Data type Default | Max data Min Unit Access Backup Update PDO
data data mapping
UINT \ OXFFFF | 0x0000 \ RW YES Immediately NO

VU RR(EOR DAL B NI R I . (7 BLRER RS R B SRR EL 0x6062 FIiy B 5L PrfEds
H 0x6064 Z A 21H.
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 R EAJimtEam (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

YL MEHRRRE 1/16384 HEATARE . DL, RFULIE R E N 0x4000 (16384) Fom HARALERY
ORI EER DA 1.0 (100%) | FERERES MBI AL EI A5 b (W 5-1 A PER A E
FEHRMER TR . o3 B RTE s eTuner V13.72 _EAZHLARRRY PID 5 EL AR 1565 32 Al it 2.

Description: This gain is scaled by 1/16384. Therefore, setting this gain to 0x4000 (16384) would
cause the input velocity to be multiplied by 1.0 (100%) , and the result added to the output of the
position loop (The closed-loop position control block diagram shown in Figure 5-1 is as follows) .

In addition, Velocity Feed Forward can also be read and written through the PID settings interface of
the eTuner V13.72 PC software.

8.2.41.0x2383 M S %Y 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

P BB PID 2%k (2381h: Olh (EEEIAHESE) . 2381h: 02h  (HEEIAFH4Y) . 2382h:01h
(PEEAHRR) ) PRSI E N 1 BT R R LB PID 240, BEE N 0 B & PR 28 2L
PID 244

Description: Dynamic modification of PID parameters (2381h:01h (velocity loop gain), 2381h:02h
(velocity loop integral), 2382h:01h (position loop gain)) switch variable. Setting it to 1 enables bus
modification of PID parameters, while setting it to 0 disables bus modification of PID parameters.

8.2.42. 0x2420:00h ##& T, (Prepare download)

Data Default data Max data Min data Unit | Access | Backup Update PDO
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type mapping
UDINT | 0x00000000 | 0x00000001 | 0x00000000 \ RW YES Immediately NO
1iBH Description:
Value meaning
0 PRIAE  (Default data)
1 £ F#  (Prepare download)
8.2.43. 0x2421:00h #E{4RRAS (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

VLR WY BRI RS

Description: Corresponding to the controller connection interface: hardware version number.

Hardware version

Value
1001 2837x
1002 2838x

8.2.44. 0x2422:00h {RAIARE{FRRA<S (Firmware version number)

Data Default Max data Min data Unit | Access Backup Update PDO
type data mapping
DINT \ 0x7FFFFFFF 0x80000000 \ RO NO \ NO
R AR AR
Description: Firmware version number (extended).
8.2.45. 0x2423:00h [E|{44<E (Firmware length)
Data type | Default data Max data Min data Unit | Access | Backup Update PDO
mapping

TN E 2 =R R AT
ZeroErr Control Co., Ltd

%% 185 W Pagel85



http://www.zeroerr.cn

inside | g% E{EFEE ZeroErr WWW.ZEroerr.cn

UDINT 0x00000000 | OXFFFFFFFF | 0x00000000 | Bits RW YES Immediately NO

Yl S R R .

Description: Defines the length of the servo firmware.

8.2.46. 0x3000:00h FR4>_EPFR (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 BB R ERRME, BCE N 0, WIH R TR,

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 EEIRFEIRZER [ (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

R XY AL e R R VR IR

Description: Corresponding to the safe speed interface of the controller: max motor speed error.

8.2.48. 0x3B61:00h #EFIRFEIRZEE [ (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

Yl RPN AL A B R ZE

Description:  Corresponding to the safe speed interface of the controller: soft speed error.
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8.2.49. 0x3B62:00h A EIRFEIRZBE 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
S R VA U V5 R DA RS B AT RN G DA RN
Description: Corresponding to pos limit interface of the controller: soft pos error.
8.2.50. 0x3B63:00h Z4&E5kR (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
B 5 ISR S AU SRS T R AL (bit7)
Description: Clear the warning bit (bit 7) in the warning code and status word when writing 1.
8.2.51. 0x3B64:00h JEif =S 1: JEiK B O1E (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
YiH: B 0~8, 241 O I 3¢ P LR e D g
Description:The value is 0~8, when the value is 0, turn off this filter function.
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8.2.52. 0x3B67: HIFESEIZE (Soft motor locked-rotor parameter set)

0x3B67:01h 5 H R (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

ERH: XN AL OR B IE L,

ECAT BUE=_EAMLICE [ BN LR, Biln: AALFSEIR S000mA, B HLsE sEFE
LA 90%, N ECAT (2055 I 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 #IEHEEFA]  (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

VERH: XN BRI ORg B ARIE eI,

ECAT U= ArHLBE [ x20, BN EAIHLSEE HFE I A 500ms, W ECAT B
i1 A 500%20=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 #3EH:HE  (Soft motor locked-rotor velocity)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x0000020C | OXxFFFFFFFF | 0x00000000 | plus/s RW YES Immediately NO

LR XN AR R OR B OE .

Description: Corresponding to Struck Protection interface of controller: soft struck speed.
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8.2.53. 0x3B68:00h Z&4XA3 (Warning code)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping

UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO TxPDO
VL. (S EE A 0x3B68 1, & SRS AN T
Description: The warning message is written to 0x3B68, and the definition code is as follows:

He = . (The warning message ) E XA (definition code)

O R 2524 (Soft velocity error warning) 0xFF00

A B iR 2224 (Soft position error warning) 0xFFO01

LR 45 (Soft locked-rotor protection warning) | 0XxFFO02
8.2.54. 0x3B69:00h FA%E{&EmEE{E (Torque sensor)
Data Default data Max data Min data Unit Access | Backup | Update PDO
type mapping
DINT | 0x00000000 OxFFFFFFFF 0x00000000 mN-m RO NO TxPDO
VLI OO ST AR % et 1Y) T AL S8
Description: This object is only supported for joint models with torque transducers.
8.2.55. 0x3B6A:00h #A%E{EREZELL Z (Torque sensor ratio)
Data | Default data Max data Min data Unit Access | Backup | Update PDO
type mapping
DINT | 0x00000000 0x7FFFFFFF 0x80000000 per RO NO \ TxPDO

thousand
of rated
current

P DABUE IR T 20 Eb4a i 0x3B69 SEPRrHlAE (mN.m) =0x3B6A {E*0x6076 {£/1000,

Description: The rated current is given in 1,000 parts: 0x3B69 actual sensor (mN.m) = 0x3B6A
value * 0x6076 value / 1000.

8.2.56. 0x3B6B:00h AR FZKIEEIRH (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
VLR WY NSRS ORI AR ORI ERR ]

Description: Corresponding to Struck Protection interface of controller: “max speed limit”.
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8.2.57. 0x3B6C:00h ZREEITRIEIK Z# (Feedforward filter coefficient of
velocity)

Data Default data Max data Min data Unit | Access | Backup | Update | PDO
type mapp
ing
DINT 0x00000005 0x00000040 0x00000000 / RO YES \ NO

VR R R AT — P g, AT s, Hobh X (n) fUCRI R E RIS, Y (n)
RFEM RG0S — I IGEIE 2 GHME, Velffwfilt fFREERIBIIEM REL.
Y(n) = (Velffwfilt xX(n) + (64 —Velffwfilt)Y(n—1)) >> 6

Velffwfilt is 0x3B6C, 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 Velffuwfilt represents the feedforward filter coefficient.

8.2.58. 0x3B6E:00h F KA iFEZHEE (Maximum allowable bus
voltage)

Data Default data Max data Min data Unit | Acces | Backup | Updae | PDO
type s mapp
ing
UDINT 0x0000EA60 0x0005CC60 0x00001388 mV RW YES \ NO

Uil REIKEIE R AR A REE, BB HUE ERY 115%.

Description: Set the maximum allowable input voltage value for the drive, and it is recommended to
set it to 115% of the rated voltage.

8.2.59. 0x3B6F:00h F/NRiFEZHE (Minimum allowable bus
voltage)

Data Default data Max data Min data Unit | Access | Backup | Update | PDO
type mapp
ing
UDINT 0x00005DCO 0x0005CC60 0x00000032 ms RW YES \ NO

Yl REAKEh AR R/ NV AU (R, DO E N BUE LU RY90%.

Description:Set the minimum allowable input voltage value for the drive, and it is recommended to
set it to 90% of the rated voltage.
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8.2.60. 0x3B70:00h UE{EERRFFZERTE] (Peak current duration)

Data Default data Max data Min data Unit | Access | Backup | Update PDO

type mapping
UDINT | 0x000001F4 0x000F4240 0x00000001 ms RW YES \ NO

VAR BCEIRShAR PRSI IR EAR” AR TE

Description: Set the maximum duration for which the drive can continuously output the "peak
current".

8.2.61. 0x3B71:00h =FBEiiFAIZRZE (Three-phase current sum error)

Data Default data Max data Min data Unit | Access | Back | Update PDO
type up mapping
UDINT 0x000003ES8 Ox7FFFFFFF 0x00000001 mA RW YES \ NO

VLR B = A H R R R B PR A

Description: Set the protection threshold that triggers when the three-phase current and error exceed
the limit.

8.2.62. 0x3B72:00h Fx KEHEF (Maximum single-phase current)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 0x00015F90 0x00015F90 mA RW YES \ NO

VAW R AL U/V/W A R R R .
Description: Set the protection threshold that triggers the motor U/V/W phase overcurrent protection.

8.2.63. 0x3B73:00h FAKHEVLER (Maximum Motor Current)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 0x00015F90 0x00015F90 mA RW YES \ NO

VLR BER A LR R R A PR AP .

Description: Set the protection threshold that triggers the motor overcurrent protection.
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8.2.64. 0x3B74:00h & K T{EiEE (Maximum Operation Temperature)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT 0x00000041 0x0000055 0x00000014 C RW YES \ NO

VEH: UKEhERRE AR S IR AR BRI B, A AR AP (E AL

Description: The maximum operating temperature protection threshold that the drive can withstand;
if exceeded, an alarm will be triggered and the drive will shut down.

8.2.65. 0x3B75:00h #HiHim{IEWIBE (Load-side Position Offset)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT 0x00000000 Ox7FFFFFFF 0x80000000 plus RW YES \ NO

VR FORTEARIBUS i 2 i s ) 200 7 BELBLA B, IR AL

Description: Indicates the additional offset added based on the absolute position obtained from the
output-end encoder.

8.2.66. 0x4602:00h FFHH|ZE (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

JERAZE: fshdr (WERAECE) R (R

0 Enable Brake: The brake (if equipped) will engage(braking state).
. R % lZhas (WA ICE) R (ARHZPIRE)

Release brake: The brake(if equipped) will disengage(non-braking state) .
YA BERESR A T B A AR bRl g i 42 7 (0x6040) X eRob KATELLL (A
uh) EAEREEC T AEARERS, Hi eRob AR AEE A shia il #I4OIRAS, AR 4.

HE: AWAEERRS T RIER G, BRI EARERRIRE T BT RO 8.
YRR I T Zhas K0T, Ui o s A, 2R 5635kt oA 00 28 E g L8Ry e dA PR o
BEBUEIRE, 855 b So A DB T S S PR RN 4, DAR) s

Description: This object is used to individually control the brake status. When the master
controllerenables or disables the eRob module (slave) through the control word (0x6040), the
braking status isautomatically controlled within the eRob module, and this object is not required to
use.
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Note: This command cannot be operated in the enabled state.Ensure that the machine is stopped
andthe motor is not enabled before performing the brake release operation. After releasing the brake,
thebraking force is disengaged, and there is no braking torque. If there is a load gravity torque at
theoutput end of the joint, it will not be able to maintain the position lock state. Please make sure
tosupport the load or unload part of the load before releasing the brake to prevent it from falling.

8.2.67. 0x603F:00h £#&i={%AY (Error code)

Data type | Default data | Max data Min data unit Access Backup | Update PDO
mapping
UINT 0x0000 OxFFFF 0x0000 \ RO \ TxPDO
Y R BEEBK S b A R R R S — D R R A B ACRD
Description: Provides the error code of the last error that occurred in the drive.
e
8.2.68. 0x6040:00h #=#I= (Control word)
Data type Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 \ RW YES Immediately RxPDO
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VEHH: TR RS HLR IR S AR e 55 ) CiA-402 FSA . CiA-402 Bz Al eRob X4,
PR G s il . XA AR 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 {AIR{#iEE (Switch on)

Bitl $238 - 0] % H (Enable voltage)
Bit2 PREEHL (Quick stop)

Bit3 falilkiz4T (Operation enable)
Bit4-6 FrEWisfE (Mode specific)
Bit7 Wi AL (Fault reset)

Bit8 f%11- (Halt)

Bit9 FrEWisfE (Mode specific)
Bit10 8  (Reserved)

Bitl1-15 | & H & X (Manufacturer specific)

8.2.69. 0x605A:00h {RIF(Z1EIEKAY (Quick stop option code)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0002 O0x7FFF 0x0000 \ RW NO Immediately NO

VOO RPETE AT PR A5 L ) BRI ZOR B B0 . AR B0 R i E P ()L
1) Fulifle 5 & R ARG PR S UM B PR EEHLRE.
2) HH R E LR ERE R, FECRSHMA G RS THR B P UIRAS

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 .

8.2.70. 0x6041:00h IRZSZF (Status word)

Data type | Default Max data | Min data Unit Access Backup Update PDO
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data mapping
UINT 0x0000 OxFFFF 0x0000 \ RO NO \ TxPDO
YL 7R FSA BUMAPIRES. 3178
IR RIS . X B A AT &
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 WL FT AR BE  (Ready to switch on)
Bitl {AAR{#HE (Switched on)
Bit2 falilkiz4T (Operation enabled)
Bit3 HRE (Fault)
Bit4 238 - 0] (Voltage enabled)
Bit5 PE AL (Quick stop)
Bit6 {RIIR ICHk P&  (Switch on disabled)
Bit7 A /b (Warning)
Bit8 J " HE X (Manufacturer specific)
Bit9 EREEH (Remote)
Bit10 H#¥5r%|iA (Target reached)
Bitl1 B N ESFR I PR (Internal limit active)
Bit12-13 | %2 W)izf7#= (Operation mode specific)
Bitl4-15 | | "% HE X (Manufacturer specific)
8.2.71. 0x605B:00h FKA1{A3 (Shutdown option code)
Data | Default | Maxdata | Mindata | Unit Access | Backup | Update PDO
type data mapping
INT 0x0000 OxFFFF 0x0000 \ RW NO \ NO

I EZ R R R A H

ZeroErr Control Co., Ltd
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VA S B E e B ROR U EAE: izt = Wi (life, XEEA W 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 S5 AR A i 13

Disabled the servo control outputs.

1 (o P IR A A A T Ik, RS 2R T A i

Slow down using the normal move deceleration value , then disable outputs.

8.2.72. 0x605C:00h ZEF#R{EiET{XAY (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

Ve R E KB ARSI “BesimtT” AN I fEEE” IOKEhaR AT R .

Description: This object defines the behavior of the amplifier when the amplifier's state is changed
from “operation enabled” to “switched on” .

8.2.73. 0x605D:00h {=1F#EIHAS (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

DU BT G AR 0 8 (1 (FPIE) Ab T 18 SRS R BT

Description: This parameter determines which action should be taken if bit 8 (halt) in the control
word is active.

Value Meaning

0 #H UKz L e (Disable drive function)

1 1833 )##  (Slow down on slow-down ramp)

2 P E  (Slow down on quick-stop ramp)
% 196 T Pagel96 TN T 2w R AT
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3 P AR LA DBl (AR ARG )
Slow down on current limit (only for PT mode)
4-32768 Reserved

8.2.74. 0x605E:00h #P& fz X {AS (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

0x6041.

Y MO G ST RAEREI AT, RIS IS (MRS fERE) KB b
G, Mg I AMEBARES . FEATMIE 0L T A ABEARE, (A ER 2 2k — il EMCY 4
3, AERAET 0x6041 H /R BOIRAS.
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

8.2.75. 0x6060:00h iZ{THEZ, (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

TN E 2 =R R AT
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PR O RER T — MR TR, RAIMEASL.

Description:This Object indicates the next requested operation mode.The following values are
valid.

Value Operating mode

0x01 RERAIE AL (Profile position mode)

0x03 RERHERZL  (Profile velocity mode)

0x04 WAL (Profile position mode)

0x06 [n] =X (A% $F) Homing mode (Not support)

0x07 L EFEAME, (B A SCHF) Interpolated position mode(Not support)
0x08 JEA 25 B (Cyclic synchronous position mode)

0x09 JEI3 )25 3 FEAR S, (Cyclic synchronous velocity mode)

0x0A JEA R F A (Cyclic synchronous torque mode)

8.2.76. 0x6061:00h BITHRI.E7R (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
5% 198 1T Pagel98 TN 2: AR R F]
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P EER VA0 E R N TP Y Sy bW

Description: This object displays the current mode of operation.
Value Operating mode
0x01 BRI EAZL (Profile position mode)
0x03 R EAEL (Profile velocity mode)
0x04 RS (Profile position mode)
0x06 L (A L) Homing mode (Not support)
0x07 L EFAMER, (B A SCHF) Interpolated position mode(Not support)
0x08 JEA 25 B (Cyclic synchronous position mode)
0x09 JEI3 )25 3 FE#R =, (Cyclic synchronous velocity mode)
0x0A JEA 25 HF AR S (Cyclic synchronous torque mode)

8.2.77. 0x6062:00h A F{iLE3§< (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 PREFEAE IR (0x607D) JE K IRFINLEAR AR OB, TR AR (7 B A5 i #5 0

A, T REGEENN G, M h e A 48 A4 A

Description: Provides the value of the position sent to the position controller after position limits
(0x607D) are checked.Used as input for the position controller. For profiled motions, the value is

generated by the profile generator.

8.2.78. 0x6063:00h SRR E (NEREL) (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

VLI (IR B S PRE, E PR BRI A R AMEZ — . BB B SO

Description: The actual value of the position measurement device is one of the two input values of
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the closed loop position control. The data unit is defined as increments.

8.2.79. 0x6064:00h SEFR{ILE (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

VEHT: OO RN S i e S B AL SE B, RS AL, B RABHE.
Description: This object represents the position actual value of the output encoder feedback. It
returns the motor position feedback value.

8.2.80. 0x6065:00h {i & IRMEIRZE [ (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

YA X EAIHLEE O B R ARVFACEIRZE . SRVFRYOL LG B E AR T AL
BOH. QRALESEPRERB I A IRZEE 1, — MR R T .

Description: Corresponding to the secure position interface of the controller: the max position
error. The range of tolerated position values around the position demand value. If the position

actual value is out of the following error window, a following error occurs.

8.2.81. 0x6066:00h i & IRFEIRZEMKT (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

YA AR BRI R SR I TB] RN, RS AR Y Bit 13 BREERZZCE N 1,
PR B A R

Description: When a following error occurs and continues longer than the defined value of the
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timeout, the corresponding bit 13 following error in the Status word is set to 1 indicating a
following error threshold violation.

8.2.82. 0x6067:00h AiEE [ (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

VLWL BEEAEA PR HAR AR CF BB BUE, 240 B i I B A S PR (EAE AL BT P, K]
SEPry SN VAT

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.

8.2.83. 0x6068:00h L& & O/fE (Position window time)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
UINT 0x000A OXxFFFF 0x0000 ms RW YES \ NO

VAR FORENE A AL BB A LB B LN R], QSRR E AR, SR LA L A
W, PREST Y Bitlo (HAREIE) KFREEN 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”.

8.2.84. 0x6069:00h EE(EREZESLER{E (Velocity sensor actual value)

Data | Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT | 0x00000000 Ox7FFFFFFF 0x80000000 plus/s RO NO \ TxPDO

VLI IO R E ST A A RS e R 1) S P

Description: This object defines the value read from a velocity encoder.
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8.2.85. 0x606B:00h 1

EEHS{E (Velocity demand value)

Data | Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT | 0x00000000 Ox7FFFFFFF 0x80000000 plus/s RO NO \ TxPDO

VLR OXRT e ST I A 4 i S R 3 iy B (L

Description: This object defines the value of the velocity command as reflected by the trajectory
generator.

8.2.86. 0x606C:00h 1

RELFRE (Actual velocity)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
DINT | 0x00000000 0x7FFFFFFF 0x80000000 plus/s RO NO \ TxPDO

VLI O GR DA JEE Ay BT -5 T P42 ol 48 S A R A 5

Description: This object is represented in velocity units and is coupled with the velocity used as
input to the velocity controller.

8.2.87. 0x606D:00h 1i

EEBHO (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
YA 2R A e A R I Bk (H13h) B BUR 2] TR .

Description: This object monitors whether the required process velocity has been achieved after an
eventual acceleration or deceleration (braking) phase.

8.2.88. 0x606E:00h JEEE CORFE (Velocity window time)

Datatype | Default | Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 ms RW NO \ NO

Ui e T B A7 SRt A S8 T 1 S IS ) oA I S 75 31 3k
I 3t 52 L A5 B [ e e 5 i 10 PRI, B RS 71 H A 237 bit10 B8N 1,
T T DA ms A4S
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

. HEEE H #Uﬂéﬁi%i_fiuli

e
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Statusword when the difference between the target velocity and the velocity actual value is within
the velocity window longer than the velocity window time. The value of the velocity window time
is given in multiples of milliseconds.

8.2.89. 0x606F:00h 1

REFE (Velocity threshold)

threshold after the velocity threshold time,bit 12, “speed is zero”
indicating that that the axis is stationery. Otherwise this bit is set to 0.

Data type | Default | Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 plus/s RW NO \ NO
T 20 [ S o (/N T 8 A (B P [ S 0 R B (N, RS Bt 12 <3 H
FrREN 1, Forfedtibng. SN, HAEHN 0,
Description:When the wvelocity actual wvalue is less or equal to the velocity

, 1s set to 1 in the Status word,

8.2.90. 0x6070:00h i

R EB{ERTE (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

VT MBI sh 2 i,

G o S R (L P 5 B4 P I

Description: Configures the time required for the actual velocity to rise above the velocity
threshold before the motor is considered to be moving.

8.2.91. 0x6071:00h: BE#fr#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

VLR A R G A ) TR A e S A BN B A AR 2, ABUE R (18
AEME x (0x 6075 1H)

SUR

/1000

0x6075 #H) Fortbée, BIHFRHER (

(mA)

=0x6071 %

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

ZeroErr Control Co., Ltd

I EZ R R R A H
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ratio, i.e., the target current (mA) =0x6071 given value x (0x6075 value) /1000

8.2.92. 0x6072:00h Fx K% (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

VR PR L VFIRME AL, N RALBUE AR, XL B AL A IR oK
M Gl (R BCE B RS BEAR= (RKHIAT1000) <FFEEHIR.

Description: Set the allowable peak current, which is a multiple of the rated current of the motor,
corresponding to the safety power interface of the controller: max output torque; Set the “peak
current” with this value, and the calculation formula is: peak current =(max torque/1000)*
continuous current.

8.2.93. 0x6073:00h FxAXH A (Max current)

Data Default Max data | Mindata | Unit Access Backup Update PDO
type data mapping
UINT 0x0000 Ox7FFF 0x8000 0.1% RO YES Immediately RxPDO

VWL ZERR AL R R A ROR A VRILAE,  DABUE FLR Y T3 B AL

Description:This value represents the maximum permissible torque creating current in the motor
and is given in units of per thousand of rated current.

8.2.94. 0x6074:00h FA%EZTEK{H (Torque demand value)

Data Default Max data | Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 Ox7FFF 0x8000 per RO NO \ TxPDO
thousand of
rated
current

VL. SRR K A AR R R, DABIUE UL T3 B R B

Description: Provides the output value of the torque trajectory generator. The units are per
thousand of rated current.
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8.2.95. 0x6075:00h EBHNZIEF (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

YR XY B ML e PR Rraia. RALBUE R, ERERNLEASR.

Description: Corresponding to the safety power interface of the controller: continuous current.
The motor rated current. It is taken from the basic parameters of the motor.

8.2.96. 0x6076:00h EBHZNEIALE (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 ZEBA RYUEA S, DA mNm iR AL BT AR B S 25 (.

Description: This value is taken from the basic parameters of the motor and is entered as a multiple
of mNm. All relative torque data refer to this value.

8.2.97. 0x6077:00h SEFRIA%E (Torque actual value)

Data Default | Max data | Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 Ox7FFF 0x8000 0.1% RO NO \ TxPDO

Vs IS EREX IR L RO BRI AR, DARIUE LA T2 e B, B(E A T
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.
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8.2.98. 0x6078:00h ERHISEFRERIR (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

Yl AL PR EOA KB EAL N A R AL, DARUE FL A T2 BE O BRGL. LS PR rEiRL N
S RAE RUALAY = A0 A R A BRI S SO AR B R LR, DABUE I (Gl X 4R 7
0x6075 FRHL) Tortegathi, EDRRBLSEPERHER (mA)  =0x6078 {H x (0x 6075 {H) /1000,

Description: The current actual value refers to the instantaneous current in the drive motor. The
value is given in units of per thousand of rated current.The motor actual current is the value
obtained by calculating the sum of momentary three-phase current value of the motor when
sampling. It is displayed by the permillage of the rated current (obtained by object dictionary
0x6075). That is, the motor actual current=0x6078 value x (0x6075 value)/1000.

8.2.99. 0x6079:00h EHii§EEEEIE (DC link circuit voltage)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | 0x0000DACO | 0x00000000 | mV RO NO \ TxPDO

Ui AR BRI B R RO . R IRB I A R IR A R

Description: The bus voltage measured by sensors on the servo. Indicates the instantaneous DC link
circuit voltage at the drive device.

8.2.100. 0x607A:00h BFr{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

i B ER A AW L i i AR BN b R A K W VAT 22 27 EX DR A

Description: The commanded position the drive will move to in position profile mode or cyclic
synchronous position mode.

8.2.101. 0x607B: I ETFEEPRHIl (Position range limit)
0x607B:01h fH/M7 & EEFR# (Min position range limit)
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Data Default data Max data Min data Unit | Access | Backup Update PDO
mapping

type

DINT 0x80000000 Ox7FFFFFFF 0x80000000 plus RW YES | Immediately NO

ViR A R SR/ MOz Bl R i >Fe FIR il 7 2 8 A1

Description: Defines the minimum position range limit by limiting the position demand value.

0x607B:02h KA & FE R # (Max position range limit)

Update PDO

Max data Min data Unit | Access | Backup
mapping

Data Default data
type

DINT | Ox7FFFFFFF 0x7FFFFFFF 0x80000000 plus RW YES Immediately NO

Vi A R SR KAy B R A >Fe IR il 7 i A1

Description: Defines the maximum position range limit by limiting the position demand value.

8.2.102. 0x607C:00h J&Z=%MZE{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

VLR SRR 2 RIS 2 i Z I 221

Description: Defines the difference between the zero position for the application and the machine

home position.

8.2.103. 0x607D: AL EPRHI (Software position limit)
0x607D:01h F/NEAF EFRF  (Min software position limit)

Data Default data Max data Min data Unit | Access | Backup Update PDO
mapping

type

Immediately NO

DINT | 0x80000000 | Ox7FFFFFFF | 0x80000000 | plus | RW | YES
A OO R A5 (5 B AR (BN L B S B (R e/ N X (B B A

Description: This object holds minimum absolute position limits for the position demand value and

position actual value.

0x607D:02h Fx REAF EFRH (Max software position limit)
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Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

DINT | Ox7FFFFFFF Ox7FFFFFFF 0x80000000 plus RW YES Immediately NO

YA R SB[ AS7 5 B (RLI R R 20 %o (o7 PR A
Description: This object holds the maximum absolute position limits for the position demand value
and position actual value.

8.2.104.  0x607E:00h R4 (FEEFIALE) 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

U PRE, BANSIER.

Description: Reserved, not supported at this time.

8.2.105. 0x607F:00h Fx K% EFERE (Max 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 NO

VLR WFRY ML ad B R : R SRVREE. BROR AR B R A e R s s A R
7 ) EARVFRY EORGEE

Description: Corresponding to the safe speed interface of the controller: the max motor speed. The
max profile velocity is the maximum speed allowed in either direction during a profiled move.

8.2.106. 0x6080:00h ExKEEHLEE (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

VL HHLAEAT Al T5 ) BB AAVFAY R

Description: The maximum velocity allowed for the motor in either direction.

8.2.107. 0x6081:00h #EFEEE (Profile velocity)

Data Default data Max data Min data Unit | Access | Backup Update PDO
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type mapping

UDINT | 0x00000000 OxFFFFFFFF 0x00000000 | plus/s RW YES Immediately | RxPDO

VR MR B ALEsh A . SRR R A S AR, i B R ROR i £
S RZHEIE . XASHOT IE [ iz sh AR A RL .
Description: Corresponding to the motion interface of the controller: speed. This object is the

velocity normally attained at the end of the acceleration ramp during a profiled move and is valid
for both directions of motion.

8.2.108. 0x6082:00h ZEZRIEE (End velocity)

Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UPINT | 0100000000 |  OxFEFFFFFF | 0x00000000 | P/S | RW | NO b | RxPDO

VT 2N R AR SRS A B 18 H AR AL B BAT A H AR

Description: This object indicates the targeted velocity that the drive shall have upon reaching the
target position.

8.2.109. 0x6083:00h #EFHNEE (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 %S HUE TR AL, A R A R AL L

Description: Parameters to decide the gradient at the time of motor acceleration during profile
position, profile velocity mode.

8.2.110. 0x6084:00h % EREIEE (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

VL S ROE ST AR B BN fe B AR ST i LB L

Description: The profile deceleration defines the deceleration limits for the profile position and
profile velocity modes.
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8.2.111. 0x6085:00h RIZREE (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

i

YA RPR AL A B AR SR, PR R Mg TR kS, I
HARF P s 1B AT (0x605A) BBy 2 I, T3 IR HBLAG IS
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.

4

8.2.112. 0x6086:00h BENEEEFZEE! (Motion profile type)

Data | Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
INT | 0x00000000 OxFFFFFFFF 0x00000000 \ RW NO \ NO

VE: B G TR R I A B 2 T I 6 1 13 3l e B2 2.

Description: This object selects the type of trajectory profile to use when running in profile position
mode.

8.2.113. 0x6087:00h FA%ER}IE (Torque slope)

Data Default data Max data Min data Unit Access | Backup Update PDO
type mapping

~

UDINT | 0x00000000 | OxFFFFFFFF | 0x00000000 RW NO Immediately | RxPDO

Y ICE R BRI AR SR SRR, RSO, RIS E . WEN O,
DUPEE AR IR, DAZRAS: B e R

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.

Y PCRE X3071220X FiiAs K DA I [ 44:.
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Note:Match firmware the X3071220X version and above.

8.2.114. 0x6093:00h {:iLEEF (Position factor)
Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RO NO \ NO
VLR PREH, B SCHRE.
Description: Reserved, not supported at this time.
8.2.115. 0x6094:00h EERAGIEZREL (Velocity encoder factor)
Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 O0xFFFFFFFF 0x00000000 \ RO NO \ NO
Y OREH, AR
Description: Reserved, not supported at this time.
8.2.116. 0x6095:00h FEEZE 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 ORE, AR
Description: Reserved, not supported at this time.
8.2.117. 0x6097:00h ANIEEFEF (Acceleration factor)
Data Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RW NO \ NO

VI PREH, EARSCER.

Description: Reserved, not supported at this time.
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8.2.118. 0x6098:00h EZEHFI (Homing method)

Data Default | Max data | Min data Unit Access Backup Update PDO
type data mapping
SINT 0x00 OxFF 0x00 \ RW NO \ NO

Y PREH, BANSIER.

Description: Reserved, not supported at this time.

8.2.119. 0x6099:00h [EZFEFEE (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

VAR PRE, AR

Description: Reserved, not supported at this time.

8.2.120. 0x609A:00h [EZEMNHEE (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

VL ORE, BASCRR.

Description: Reserved, not supported at this time.

8.2.121. 0x60B0:00h {iLE{WFZ{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

YA RS E T BAR BRI IRFSAE. R RS LRI E AR -5 S B A3 B 2 [ A 5
MAE.

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.
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8.2.122. 0x60B1:00h FEERFEIE (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

VEHL: EPEAMAS(E. A ML AR AR HGR RGO, IR LI B PR A T iy &
TCSP%‘%JEEF‘, P R (A & AT B A, 72 CSV R, B S IRshas s
TR fs

Description: Velocity offset value. Takes a commanded velocity value from the host controller and
adds it to the velocity command entering the velocity loop.In CSP mode this object contains the
input value for velocity feed forward.In CSV mode it contains the commanded offset of the drive
device.

8.2.123.  0x60B2:00h H%E{mFE{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

Y HHAERAS (R, A EEEHI AR A M HAE M, FHEREA I B R I R R R . TR
CSP i, ZX R USRI AI AL, 16 CST A, A RS IR S 485 2 1
AR, SAEAINE H b,

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.

8.2.124. 0x60C0:00h #H#MFHEZ, (interpolated position mode)

Data Default Max data Min data Unit Access Backup Update PDO
type data mapping
INT 0x0000 Ox7FFF 0x8000 \ RW NO \ NO

U PRE, BANSIER.

Description: Reserved, not supported at this time.
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8.2.125. 0x60C1:00h #HMEHEICFE (interpolated data record)

Data | Default data Max data Min data Unit | Access | Backup | Update PDO
type mapping
REC | 0x00000000 Ox7FFFFFFF 0x80000000 \ RW NO \ NO

B R FORTR LI TIRER R 7 B

Description: This object indicates the number of data words, which are needed for execution of the
interpolation algorithm.

8.2.126. 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

VLWL GRE, BANSCERR.

Description: Reserved, not supported at this time.

8.2.127. 0x60C5:00h FAHMEE (Max acceleration)

Data Default data Max data Min data Unit Access | Backup | Update PDO
type mapping
UDINT | 0x00000000 | OXxFFFFFFFF | 0x00000000 | plus/s? RW NO \ NO

VLR B TR B R A E— A T ROME N, DAR L AL RS S OB BERIR .

Description: It is used to limit the acceleration to an acceptable value in order to prevent the motor
and the moved mechanics from being damaged.

8.2.128. 0x60C6:00h FAKBIEE (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

Yl BTG B BR WAE— A AN, DABT IR ALRIRS SR LI BEIR.

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.
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8.2.129. 0x60E0:00h IEHIXEFRFI (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

YO BOE IE ) R VRO, X AT A O AR 1] T TRR, i SR,
TR R B SR
Description: Set the maximum allowable value of the forward torque output, corresponding to the

forward threshold of the controller block interface, and the force control mode needs to be set to
bus communication through bus settings.

8.2.130. 0x60E1:00h Fi#H%EFR®I (Negative 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

VL B B A ARV ORAEL, WY B AL O A S TR, S R,
R SPARG SN GE I PSE SR
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.

8.2.131. 0x60F2:00h {iEiEIN{LAY (Position option code)

Data type | Default Max data | Min data Unit Access Backup Update PDO
data mapping
UINT 0x0000 OxFFFF 0x0000 \ RW NO \ NO

VAR PRE, AR

Description: Reserved, not supported at this time.

8.2.132. 0x60F4:00h FRPEIZZESEFR{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

YA MR E T B IR EEIRIER SR, R AL E R E(0x6062)FIAL B BHE  (0x6064)
Z A2,

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) .
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8.2.133.  0x60FC:00h EEHI{iLEES (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

VLR e A B U OB A A AR n R, T R

Description: This output of the trajectory generator in profile position mode is an internal value
using increments.

8.2.134. 0x60FD:00h #(=F# N\ (Digital inputs)
Data type | Default data Max data Min data Unit | Access | Backup | Update | PDO mapping
UDINT 0x00000000 | OxFFFFFFFF | 0x00000000 \ RO NO \ TxPDO
Y FRRBCTFER AR, ZEEFER AN A 32 .
Description: Indicates the state of the digital inputs. The digital inputs object has 32 bits.
Bits Meaning
Bit0to 15 | Reserved
Bit 16 0: Switched off
1: Switched on
Bit 17 0: Switched off
1: Switched on
Bit 18-31 Reserved
8.2.135. 0x60FE:00h #{=F#mi (Digital outputs)
Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping
UDINT | 0x00000000 OxFFFFFFFF 0x00000000 \ RW YES Immediately | RxPDO
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Y SRR BCT R AR BT A S 32 L.

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)
Bit 1 to 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

8.2.136. 0x60FF:00h B#fRiEE (Target velocity)

Data Default data Max data Min data Unit | Access | Backup Update PDO
type mapping

DINT 0x00000000 O0x7FFFFFFF | 0x80000000 | plus/s RW YES Immediately | RxPDO

Y X RFORCRCER HAREE, AEPLE SR A

Description: The object indicates the configured target velocity and is used as input for the trajectory
generator.

8.2.137. 0x6502:00h Z#HAMRIZITIEZ, (Supported drive modes)

Data type Default data Max data Min data Unit | Access | Backup | Update PDO
Mapping

UDINT 0x00000000 OXFFFFFFFF 0x00000000 \ RO NO \ NO
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Y 2 RAR I TR TR, SR B A, X B AR 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 ERI B (Profile position mode)
Bitl {8 ( Reserved)
Bit2 YRR ERIE ( Profile velocity mode)
Bit3 WERHIA L (Profile torque mode)
Bit4 84 ( Reserved)
Bit5 [ A (A SCHF) , Homing mode (not supported)
Bit6 PrEFFEAME, (B A SZHF) Interpolated position mode (not supported)
Bit7 JEI R A7 B ( Cyclic synchronous position mode)
Bit8 JE AT 2 3 FE R (Cyclic synchronous velocity mode)
Bit9 JEAEAEFH AL (Cyclic synchronous torque mode)
Bit10 #8  (Reserved)
Bitl4-15 | | % H & X (Manufacturer specific)
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Zeroerr Control Co,Ltd.
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3/F, No.10, Zhongrilong Road, Bogang Community, Shajing Street, Bao'an District,

ShenZhen City, Guangdong Province, P.R.China
EE %1 Sales support: 134 8079 6208
136 0260 7132
i 46 Email: sales@zeroerr.cn
Sales Email: marketingdirector@zeroerr.cn
£ J5 %+ Technical support: 178 2067 6603

400 893 0660
FFEHY Advice: network@zeroerr.cn

£ Tk$ AR & #F Global Support

EVTFATR M, PRREHT I E .
Visit our website to contract your nearest sales representative.

WWW.ZCroerr.cn
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XA SO AR AN ERS Y 5 T 7 AR T

WY L2 AR R AT

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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