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foreword

1 Instruction Manual

Thank you for purchasing MOONS servo products.Introduction to this manualM3DVSeries supportCANopenbus communication servo driveCANopenUse of
communication functions,other functions,Hardware wiring method,Operation parameter setting method, etc.,Please refer toM3DV CANopenAC Servo System User

Manual.

This manual is designed toFAsystem,debuggingFAequipment,maintainFAEquipment written by personnel.

For users who use this product for the first time,Please read this manual carefully.if yesCANopenDoubts about the use of communication,Please consult our company's technical

support personnel for assistance.

Our company is committed to the continuous improvement of servo products, The contents of this manual are subject to change from time to time;For the latest version of the manual,Please download from the official website or ask for

it from the relevant personnel.

2 Version Information

Version tlme change content
1 0 2021yearimoon first edition
Version:1.0 6
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1 CANOpen introduction

1.1 CAN Overview

CAN (Controller Area Network) bus is a robust serial communication protocol compatible with high communication rates. It can be used as a field bus in applications with large
electromagnetic noise because CAN bus itself only defines Layer 1 (Physical Layer) and Layer 2 (Data Link Layer) of the ISO/OSI model. When implemented, users need to define
the protocol of the application layer themselves. During the development of the bus, various versions of CAN application layer protocol were created. The most common

application layer protocols today are CANopen, DeviceNet and SAE J1939.

1.2 CANOpen Introduction

CANOpen is a high-level communication protocol that is built on the controller area network (CANBus), including its communication sub-protocol and device sub-protocol. Often

used in embedded systems, it is also a field bus commonly used in industrial control.

1.3 CANOpen Technical Terms

The following are terms commonly used when discussing CANOpen.

Abbreviation Definition
CAN Controller Area Network
CiA CAN in Automation Group (Standards Body)
COB Communication Object
COB-ID Communication Object dentifier
NMT Network Management state Machine
Node-ID Node Identifier
PDS Power Drive Systems
INIT NMT Mode: Initialized State
PREOP NMT Mode: Pre-Operational State
OoP NMT Mode: Operational State
oD Object Dictionary
PDO Process data Object
SDO Service Data Object
RxPDO Recieve (Incoming) PDO
TxPDO Transmit (Outgoing) PDO
SYNC Synchronization Object
EMCY Emergency Object
EDS Electronic Data Sheet

7 Version:1.0
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2 product description

2.1 CANopenCommunication Specifications

physical layer

CiA303-1 Cabling and connector pin assignment

communication standard

CiA301 and CiA402 Drive Profile

communication rates

12.5Kbps, 20Kbps, 50Kbps, 125Kbps
250Kbps, 500Kbps, 800Kbps, 1Mbps

communication objects

NMT: Network Management Object
SDO: Aperiodic data

PDO: Periodic data,4 RxPDOs,4 TxPDOs
SYNC: Synchronization Object
EMCY: Emergency Object

Heartbeat: Heartbeat Object

Operating modes

Interpolated Position Mode(IP)*

Profile Position Mode(PP) Profile

Profile Velocity Mode(PV) Profile

Torque Mode(TQ)

Homing Mode(HM)

Cyclic Synchronous Velocity Mode (CSV)

Number of axes supported

127 axes (max)

* Interpolation position mode under development

Version:1.0
1/11/2021




CANopen User Manual

2.2 System Configuration

AC Power
LED Display
2 5 bit 7 segment digital display shows
Breaker U /4 ) ) )
( drive status and alarm information e ~

Operational panel | 1

Set function parameters through

D

function buttons (

Noise Filter i —
(optional) USB Communication
- \L \_ (software configuration) )
AN
) MO?NS'
i betlen was
{T{Tﬁ Communication Port
AC contactor = 4 R
y g
Ll ﬁ CN6 3
‘ ‘ fi\;\ : IE ]
g
\ Main Circuit Power Input o= el
\\,—[ i o |E i CN7
L = N [ CANopen controller
\\\ Control Circuit Power Input E 0= = N Y,
- =
Only for bus type
r/ \\
= CN2 /0 interface
L connect PLC, motion control card
R ve Resi or other host computer controller
egenerative Resistor N Y,
- N
— CN4
E’I [DE I I Second Encoder Input for full
_ closed loop function
N )
A\
Motor Power Line
Ground (PE) The battery power supply is required for the
20-bit absolute encoder motor
Motor Encoder Wire )
S =
STO Interface
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2.3 Internet connection

2.3.1 Drive Connection Instructions

A CANopen network generally consists of a master device and multiple slave devices. How the slave devices are connected depends on the master. The servo drive

provides a set of ports for CANopen communications.

=

PCI/PLC

Note:

1.The bus network cable should be kept separate from other cables, especially strong electrical lines, to avoid potential sources of interference.

2.The network cable should use twisted pairs to improve its resistance to interference from high frequency magnetic field noise. This may also reduce
noise the network cable itself may produce and radiate.

2.3.2 CANOpen Communication Port Description

PIN1 PIN8 PIN1 PIN8

PIN NO. Signal Name

CAN_H

CAN_L
GND

CHGND
GND

0| I N~ WIN|=
'

2.3.3 Cable Specifications

The CANOpen network connection uses Category 5 and above network cables.

Version:1.0 10
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3 CANopen Communication Basics

3.1 CANopen Reference Model

The CANOpen network reference model is mainly composed of two parts: the data link layer and the application layer. The Data Link layer is mainly responsible for the CAN bus

Protocol whereas the CiA402 motion control protocol is embedded in the Application Layer. The CANopen network reference model is as follows:

CANS£R /@]
@D P S P I
PDO
Wi Pl .
" Ry g:ﬁgmm —t
SR &
NMTR} % —

The application layer contains the Object Dictionary (OD). The Object Dictionary contains parameters, application data, process data interface and PDO mapping information. Process data objects
(PDOs) are structured according to, and contain data defined by, the PDO Mapping Objects defined in the OD. Process data communication is cyclically read and written. Acyclic communication,

implemented via Service Data Objects (SDOs), is used to read from and write to all objects contained in the Object Dictionary.

3.2 Object Dictionary (OD)

The Object Dictionary is the most important part of the device specification. It is an ordered set of parameters and variables, including a device's description and its network state.

These parameters and variables are referred to as objects. These can be accessed through a network in an ordered and predefined manner.

The CANOpen protocol uses an object dictionary arranged by 16-bit indexes and 8-bit sub-indexes. The structure of the object dictionary is as follows:

index (HEX) Object Type
000 Not Used
0001h-001Fh Static Data Types
0020h-003Fh Complex Data Types
0040h-005Fh Manufacturer-specific complex data types

0060h-007Fh Device Profile Specific Static Data Types

0080h-009Fh Device Profile Specific Complex Data Types
00AOh-OFFFh

Reserved for future development

1000h-1FFFh Communication Profile Area

2000h-5FFFh Manufacturer specific Profile area

6000h-9FFFh Standardised Device Profile Area

AO0Oh-FFFFh

Reserved for future development

3.3 Commonly Used Communication Objects

3.3.1 Network Management Objects (NMT)
Network management objects include Boot-up messages, Heartbeat objects and NMT (state machine) information. Based on master-slave communication mode, NMT

is used to manage and monitor individual nodes in the network, mainly implement node state control, error control and node startup functions.

3.3.2 Service Data Objects (SDO)

Service Data Objects are both transmitted and received.

11 Version:1.0
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Through the use of SDOs, which specify indexes and sub-indexes, a controller can access objects in a device's Object Dictionary. The SDO protocol specifies that the service

type must be specified, that there be a reply to each SDO request and the length of SDO request/reply packets (8 bytes).

3.3.3 Process data Objects(PDO)

Process Data Objects are both transmitted (TPDOs) and received (RPDOs). Used to transfer real-time data with low overhead, their size is limited between 1 to 8 bytes.
Each CANOpen device contains 8 default PDO channels - 4 TPDO channels and 4 RPDO Channels. PDOs can be transmitted either synchronously or asynchronously
, the method of choice being specified by the PDO's communication parameters. The content of each PDO message is also predefined by the corresponding PDO mapping

parameters.

3.3.4 Synchronization Objects (SYNC)

The synchronization object is produced by the CANOpen master and periodically broadcast on the CAN bus. It is used to implement a clock on the network. Each device can be configured

independently to use this synchronization object to communicate synchronously on the network.

3.3.5 Emergency Object (EMCY)

EMCY objects are messages produced and transmitted when the internal communication of a device fails or an error in operation of the device occurs.

3.4 CANOpen Message Structure

The structure of a CANOpen message is as follows:

CAN E2

I 7 e T T = 1 I et | Ack | iEssEE
PREE RHIRE R CROBIRE Ak — wiERRE

[ T Akl

| | |

A
| CRC del\m|ter—| | | rrACKdehmner

\ |
- ¥
- .

|

Identifier DLC 0-8 HEUR CRC sequence EOF

1 4 64 16 1111 7

- |mow

11 bit COB-ID # & ¥ B DLC 8 FHIE

|
4 bit 7 bit 4 bit 0 1 2 3 4 5 6 7 |
|
|

The Communication Object Identifier (COB-ID) specifies the priority of an object in the communication process and the identification of the communication object.
The COB-ID length corresponds to the 11-bit frame of the CAN2.0A specification. The 11-bit COB-ID consists of two parts, the 4-bit object function code and a 7-bit node

identifier.

10 9 8 7 6 5 4 3 2 1 0

function code node ID

Each CANOpen communication object has a default COB-ID that can be read through, and some may even be modified, through an SDO.

Version:1.0 12
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The list of objects is as follows:

communication object function code Node address COB-ID object index
NMT 0000b 0 Oh —
SYNC 0001b 0 80h 1005h, 1006h
TIME 0010b 1~127 100h + Node ID 1012h, 1013h
EMCY 0001b 1~127 80h + Node ID 1014h
TPDO1 0011b 1~127 180h + Node ID 1800h
RPDO1 0100b 1~127 200h + Node ID 1400h
TPDO2 0101b 1~127 280h + Node ID 1801h
RPDO2 0110b 1~127 300h + Node ID 1401h
TPDO3 0111b 1~127 380h + Node ID 1802h
RPDO3 1000b 1~127 400h + Node ID 1402h
TPDO4 1001b 1~127 480h + Node ID 1803h
RPDO4 1010b 1~127 500h + Node ID 1403h
T_SDO 1011b 1~127 580h + Node ID 1200h
R_SDO 1100b 1~127 600h + Node ID 1200h
NMT error control 1110b 1~127 700h + Node ID 1016h, 1017h

3.5 Network Management (NMT)

The network management (NMT) is oriented towards CANOpen devices and follows the master-slave structure. NMT objects are used to perform NMT
tasks such as initialize, start, monitor, reset or stop CANOpen devices in the network. All CANOpen devices are treated as NMT slaves. NMT slaves are
uniquely identified in the network by their node ID (value in the range of 1 through 127). NMT requires that only one device in the CANOpen network

perform the function of an NMT master.

3.5.1 NMT Message Structure

The structure of an NMT message is as follows:

data segment -2 bytes

0 1
0x000 0 NMT Control Command Node_ID

COB-ID RTR

The COB-ID of every NMT object is fixed to 0x000.

The first byte of the data segment is the command word and indicates the function of the data frame.

The second byte of the data segment is the CANopen Node Identifier. If 0 is used as the identifier, the NMT object is broadcast to all slave devices on the network.

The detailed description of the command word is as follows:

NMT Control Command NMT State
0x01 Operational
0x02 Stopped
0x80 Pre-Operational
0x81 Initialization/ Node Reset
0x82 reset communication

After the NMT instruction is executed, the state of an NMT slave will change accordingly and is specified in every heartbeat object
transmitted by the slave.

13 Version:1.0
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3.5.2 The CANOpen State Machine

The CANOpen state machine is used to describe the states and state transitions of the slave device. The CANOpen state machine of the slave application consists of CANopen master

control. After the slave is powered on, it automatically enters the initialization state. The state of a device is switched according to the specification, from the pre-operational state to the

operational state. The operational state can be directly switched to various other states.

Power On

m

Initializati

on

(2)

(11)

(10)

(7)
) \
)
(8)

Stop

/(/

(14) ]
Pre-Operational J
(13)
(3)
(12)
Operational

9)

~—

CANopen state machine

state switching process

instruction

)

Automatically enters NMT Initialization state after power up

(2)

NMT Initialization complete, automatically enters the pre-operational state

3)

Indicates that the NMT service has started a remote node

4)7)

Indicates that the NMT service has switched a remote node to the pre-operational statg

(5X8)

Indicates that the NMT service has stopped a remote node

(6)

Indicates that the NMT service has started a remote node

(9)(10)(11)

Indicates that the NMT service has re-initialized a remote node

(12)(13)(14)

Indicates that the NMT service has re-initiated communication with a remote node

After the device is powered on, it will automatically enter the initialization state which consists of initializing, resetting the node and resetting communications.

Initializing: Load the parameters of each module

Reset node: Reboot the device

Reset communication: Restore the communication parameters in the object dictionary to the last saved value.

The objects supported in the various NMT states are as follows:

communication action

NMT state
SDO PDO SYNC EMCY NMT node,error control
Initialization not supported not supported not supported not supported not supported not supported
Pre-Operational supported not supported supported supported supported supported
Operational supported supported supported supported supported supported
Stop not supported not supported not supported not supported supported supported
Version:1.0 14
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3.5.3 NMT Control

NMT Controls are used to detect whether a device is online and the state of the device in the network. NMT control consists of node/lifetime
protection and the heartbeat function.

° Node/Life Protection*
Node Protection: The NMT master, via remote frames, periodically queries the status of an NMT slave.
Lifetime Protection: The slave monitors the status of the master indirectly through the remote frame interval

received for monitoring the slave.

* MOONS' CANopen products do not support this feature

®  Heartbeat
The CANopen device can send heartbeat packets based on the period set by the producer heartbeat interval object 0x1017 (milliseconds). After

configuring the producer heartbeat interval 0x1017, the node heartbeat function is activated and the heartbeat messages are generated.

The heartbeat transmission message consists of the COB-ID and a 1 byte data segment, The message format is as follows:

data segment -1 byte
COB-ID RTR
0
OX700 + NOde_ID O status word

The status word specified in the data segment indicates the state machine status of the device as follows:

NMT STatus Code Description
0 Initialization
4 Stopped
5 Operational
Ox7F Pre-Operational

3.6 Service Data Objects

Service Data Objects are a CANOpen tool for direct access to object entries in the device object dictionary. They can access each entry in the object dictionary by

specifying the entry's index and sub-index. SDOs can read the contents of an object in the object dictionary and can also modify their value.

3.6.1 SDO Transmission Method

The SDO transmission method follows the client-server model with one-to-one requests and responses. First a request is made by the

client T_SDO and then the server responds with an R_SDO. The request and the response will have individual COB-IDs.

3.6.2 SDO Message Structure

The SDO transmission message consists of the COB-ID and the data segment. The data segment is in little endian mode, that means the least significant byte of a 16-bit word is in the front and

the most significant byte in the back. SDO The data segment must contain 8 bytes.

The format of an SDO message is as follows:

COB-ID data segment -8 bytes
580h + Node_ID 0 1 2 3 4 5 6 7
600h + Node_ID command code index sub-index data

Command Code: Specifies the access type and the data length of the data segment
Index and Sub-index: Specifies the object being addressed by specifying its
location in the OD

Data: Contains the value of or the value to be written into the object being

addressed
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* SDO Write Message

COB-ID 0 1 2 3 4~7
2Fh Write 1 byte of data to the object, remaining 3 Bytes of data are 0
2Bh Write 2 bytes of data to the object, remaining 2 Bytes of data are 0
client request 600h + Node_ID
27h Write 3 bytes of data to the object, remaining byte of data is 0
index sub-index
23h Write 4 bytes of data to object
normal 60h Write data feedback, the value is 0
server response 580h + NOde_ID
abnormal 80h Abort code
* SDO Read Message
COB-ID 0 1|2 3 4~7
client request 600h + Node_ID 40h The value of the object is 0
normal 41h index sub-index the value of the object
server response 580h + Node_ID
abrormal 80h abort code
The SDO abort codes when communication is abnormal are as follows:
Abort Code(Hex) Description Abort Code(Hex) Description
05030000 No change in trigger bit 0607001 O Inconsistent quantity/type, Service parameter length mismatch
05040000 SDO Protocol timed out 0607001 2 Inconsistent quantity/type,Service parameter length is too long
05040001 Invalid/unknown client/server directive specifier 06070013 inconsistent data types,Service parameter length is too short
05040005 out of sto rage 06090011 sub-index does not exist
06010000 Perform unsupported access to object 06090030 Parameter value out of specification (write access only)
06010001 Perform read access to write-only objects 06090031 The parameter value written is too large
06010002 Perform write access to read-only objects 06090032 The parameter value written is too small
06010003 Cannot write to sub-index because 0 is not set in the sub-index 0 06090036 The maximum value is less than the minimum value
06020000 The object does not exist in the object dictionary 08000000 general error
06040041 Object cannot be mapped to PDO 08000020 Data cannot be transferred/stored in the app
06040042 The number and length of mapped objects exceeds PDO length 08000021 due to local control, sata cannot be transferred/stored in the app
06040043 Regular parameters are inconsistent 08000022 in the current state of the device, data cannot be transferred/stored in the app
06040047 General device internal inconsistencies 08000023 Object dictionary dynamic generation failed/object dictionary does not exist
06060000 Object access failed due to hardware error

3.7 Process Data Objects

Process Data Objects are used to transmit real-time data and are the most important data transmission method in CANOpen Communications. PDO transmission does not

require an acknowledgment. The data length of a PDO is limited to 1-8 bytes.

There are two PDO types. RPDOs are used by the driver to receive data from the controller. TPDOs are used by the driver to transmit data to the

controller.

Note:

—_—

CANopen

controller

—

Objects updated through PDOs should not be updated via SDOs.

RxPDO

Tx

Action command or target value, etc.

PDO

Action status or current value, etc.

Servo
driver

S
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3.7.1 PDO Mapping

PDO Mapping refers to the mapping of an object's address from the OD into the format of a PDO (TPDO or RPDO) for real-time transmission of data to and from

said object. The PDO communication object and the mapping object jointly determine the final transmission method and content of a PDO. The mapping objects

0x1600~0x1603 and 0x1A00~0x1A03 store the mapping tables of RPDOs and TPDOs respectively.

The maximum number of application objects that can be mapped to PDOs is dictated by the maximum length of PDOs:

Maximum PDO Data length

1 RxPDO: 8 bytes, 4 RxPDO: 32 bytes

1 TxPDO: 8 bytes, 4 TxPDO: 32 bytes

The list of PDOs is as follows:

name T T map object COB-ID
1 1400h 1600h 200h + Node ID
2 1401h 1601h 300h + Node ID
RPDO
3 1402h 1602h 400h + Node ID
4 1403h 1603h 500h + Node ID
1 1800h 1A00h 180h + Node ID
2 1801h 1A01h 280h + Node ID
TPDO
3 1802h 1A02h 380h + Node ID
4 1803h 1A03h 480h + Node ID

3.7.2 PDO Communication Object

¢ Identifier of PDOs

The CAN identifier of PDOs is the COB-ID which contains control bits and identification data. The COB-ID determines the priority of a PDO on

the CAN bus. The COB-ID value of a PDO can be accessed at sub-index 0x01 of the communication object of said PDO.

¢ PDO Transmission Methods

The transmission method of each PDO is located at sub-index 0x02 of its communication object. The user may specify the transmission method for each PDO. The supported

transmission methods are the following:

Transmission Method

Description

Synchronous Transmission

Acyclic: Transmission triggered by remote frame or object-specific events

Cyclic: transmission triggered by 1 - 240 SYNC frames

Asynchronous Transmissionr

Transmission triggered by remote frame

Object-specific events trigger delivery

The different values of the communication object, sub-index 0x02, represent the different transmission methods and define the trigger for transmission/processing of

TPDOs and RPDOs respectively. The relationship between the value of communication object, sub-index 0x02, and the transmission method is the following:

PDO Trigger Conditions
Communication Object (sub-index 0x02) value (B = both needed O = one or both) Resulting Transmission Method
SYNC RTR Event
0 B — B synchronous, aperiodic
1~240 (0] — — synchronous, periodic
241 ~ 251 — — reserved

252 B B — synchronous, in RTR after*

253 —_— (@] —_— asynchronous in RTR after*

254 — (0] 0] Asynchronous, producer specific events

255 —_ (0] (0] Asynchronous, device profile specific events

Note:

1.*:MOONS' CANopen communication products do not support this function

2. SYNC means received SYNC-object.

3. RTR Indicates that a remote frame was received.

17
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4. An Event indicates a change in value or a timer interrupt.

5. When the communication type value is 1 to 240, the value represents the number of SYNC objects between the two PDOs.

6. When the transmission type of TPDO is 0, if the mapping data changes and 1 synchronous frame is received, the TPDO is sent.
7. When the transmission type of TPDO is 1 to 240, the TPDO is sent when the corresponding number of synchronous frames is
received.

8. When the transmission type of TPDO is 254 or 255, the mapping data changes or the event timer interrupts, and the TPDO is
sent.

9. When the transmission type of RPDO is 0 ~ 240, the latest data of the RPDO is updated to the application whenever 1
synchronous frame is received; when the transmission type of RPDO is At 254 or 255, the received data is updated directly to the

app.

®  Inhibit Time
In order to avoid the problem that the CAN network is continuously occupied by TPDO data, and other data with lower priority cannot access the bus, an inhibit time can be set
through the communication object 0x1800-0x1803 sub-index 0x03. The inhibit time is the minimum time in between transmissions of the PDO. The unit of this parameter is
100ps. After this parameter value is set, ensure that the transmission interval time for the same TPDO is not less than the time corresponding to this parameter.

* EventTimer
To set an even timer for asynchronous transfer (The communication type 254 or 255) of TPDO data, the user must address sub-index 0x05 of
communication objects 0x1800~0x1803. The event timer is a trigger event that can trigger the corresponding TPDO transmission. The unit of this
parameter is 1 ms. If other events such as data changes occur during the timer running cycle, The TPDO transmission will also trigger, and the event

timer is reset immediately.

3.7.3 PDO Mapping Object

The PDO mapping object contains pointers to the corresponding process data of the TPDO or RPDO, including the indexes, sub-indexes and mapped
objects' lengths. The data length of the each PDO can be up to 8 bytes, and one or more objects can be mapped at the same time. The sub-index 0x00

of the mapping object records the number of objects currently mapped to the corresponding PDO.

The following is a PDO mapping example: Assign application object 0x603F, 0x6041 and 0x6061 to mapping object 0x1A00 (TPDO_1)

Mapping Object application object description
index sub-index index sub-index Data length
0 0x03
1 0x603F 0x00 0x10
0x1A00
2 0x6041 0x00 0x10
3 0x6061 0x00 0x08 TXPDO 1
0x603F |0x6041 |0x6061 |
A A A
Application object
index sub-index name
0x603F 0x00 error code
0x6041 0x00 status word
0x6061 0x00 Control mode display
Note:

Changing the PDO mapping object is valid only when the CANOpen communication state is in the pre-
operational state.

3.7.4 PDO Mapping steps

The steps to map PDOs using SDOs are the following:

1. Change the NMT state to pre-operational

2. Disable the PDO in question by setting the most significant bit of the COB-ID
of the PDO's communication object to 1. (COB-ID found in sub-index 0x01 of objects 0x1400-0x1403 and 0x1800-0x1803)

3. Set the number of mapped objects in the PDOs mapping object to 0 .

total mapped objects found in sub-index 0x00 of 0x1600-0x1603 and 0x1A00-0x1A03

Version:1.0 18
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4. Begin to write PDO Mapping Content to the mapping mbject

Map to each sub-index of the mapping object separately
5 Write to the total of mapped objects
Write the new number of mapped objects to sub-index 0x00 of the mapping object
6: Reactivate the PDO by reverting the MSB of the COB-ID of the PDO's communication object to 0

BundlePDOofCOB-IDThe highest bit is set to0

3.8 Synchronization Objects (SYNC)
Synchronization objects (SYNC) are a mechanism that allows control between the transmission and receiving of multiples nodes in a CANOpen network.

3.8.1 SYNC Generator

Synchronization-related objects include the COB-ID of synchronization objects 0x1005 and the synchronous communication cycle period 0x1006.

0x1005: The second most significant bit of the COB-ID determines whether the SYNC generator is active. A value of '1' activates the generator. A value of "0" deactivates the generator.

0x1006: Determines the time interval of generated SYNC objects. Its units are in ps.

3.8.2 SYNC Object Transmission
The transmission of synchronization objects follows the producer-consumer model. A SYNC producer sends out a SYNC frame and all other nodes on

the CAN network can receive the frame without producing feedback. Only one SYNC generator is allowed on the same CAN network.

The transmission of synchronous PDOs is dependent on the SYNC frame. There are two possible transmission methods based on SYNC frames:

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

B. For synchronous TPDOs, there are two types of SYNC based transmission. These are detailed in the following chart:

PDO transmission Description
acyclic The PDO transmission method is set to 0. The PDO is transmitted synchronously with the SYNC object but not periodically.
Synchronous TPDO . The PDO transmission type is set between 1 ~ 240, and as long as the specified amount of SYNC objects is received, the TPDO must be transmitted.
cyclic

Note: After all synchronous PDOs meet the sending conditions, the sending duration is limited to the time set by the synchronization window

length 0x1007. Its units are in ms. Synchronous PDOs not sent within the alloted window will be discarded.

3.9 Emergency Objects (EMCY)

Emergency Objects are sent by a CANOpen node when an alarm occurs at the node. Objects related to the EMCY objects include error register 0x1001,

predefined error field 0x1003 and the COB-ID of EMCY objects 0x1014.

0x1001: Reflects the general error state of the node. The individual bits are classified by the

corresponding error.

0x1003: Behaves as an alarm history, providing insight into errors that have occurred at the node.

0x1014: Can be used to activate/deactivate EMCY objects via most significant bit of the COB-ID. A value of "1" indicates EMCY is deactivated. A value of "0" indicates EMCY is activated.
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The emergency message structure is as follows:

byte

COB-ID
0 1 2 3 4

error register
80h + Node_ID error code Reserve
1001h

Manufacturer custom

When communication is abnormal, the error code is consistent with DS301 requirements and the error code is always consistent with the error register 0x1001.

Version:1.0 20
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4 Motion Control Mode Introduction

4.1 Servo Drive PDS Control

In a CANopen servo drive, the PDS state refers to the state of Power Drive Systems. The status of the PDS can be changed through the Control Word 0x6040 and
displayed through the Status Word 0x6041. CANopen servo drives must undergo a state change in accordance with the process specified in the standard CiA402

protocol, i.e. must send an instruction to the next state change after confirming that the status has changed through the 0x6041.

4.1.1 Status Transition Process

Start OFF/reset
Control loop main circuit Servo
> O power supply powersuppty | ON/OFF
H Control power on: 0 E
E initialization H
(Not ready to switch on) H
H Initialization complete: 1 ‘ E
: b servo notworking 15:Fault reset Fault
: (Switchon | (Fault) ‘| ON |ON/OFF | OFF
disabled) . A !
H A '
H Shutdown:2 7:Disable voltage
i v
. Servo ready :
: (Ready to < H
switch on) !
12 ! Y 14 E
: Switch on:3 :
' 4 | 6:Shutdown
H can be turned on E
: Disable voltage:10 servo operation :| ON ON OFF
[ (Switched on)
E Enabl tion:a A fault stop E
Levannnns nable operation: b feene ...| (Faultreaction |-..2
H 5:Disable active) E
E <4 operation .
iEnable operation:16 | o H
quick stop " o oPeram_m 0" 1 8:Shutdown . H ON ON ON
] . ' (Operation 13:Error occurs '
(Quick stop active) <~ H
' Quick stop:11 enabled) 9:Disable voltage :
« Each PDS state is described in the following table
status Description
After turning on the control circuit power,initialization is in progress
initialization
Drive parameters cannot be set
Servo drive parameters can be set
Servo not working
Drive parameters can be set
Main circuit power can be entered at any timeONstatus
Servo ready
Drive parameters can be set
Main circuit power supplyON
Servo operation can be turned on
Drive parameters can be set
Servo On status
Servo operation is on
Drive parameters can be set
. Quick stop function activated,A quick shutdown process is in progress
quick stop
Drive parameters can be set
fault stop An error occurs in the servo drive,Error shutdown process in progress
Error shutdown completed
Fault
Drive parameters can be set
twenty one Version:1.0
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4.1.2 state control command

Control word (0x6040) controls the PDS status via the bit combinations in the table below :

CiA402state transition control word0x6040 status word0x6041ofbit0~bit9
0 Power-on—initialization natural transition,No control commands required OXOOOO
it It ition, N trol d: d

1 initialization —Servo not working resrelransiton o conol commands requre 0x0250
If an error occurs during initialization,enter directly13

2 |Servo not working—Servo ready 0x0006 0x0231

3 Servo ready — Servo operation can be turned on 0x0007 0x0233

4 Servo operation can be turned on—Servo operation is on 0x000F 0x0237

5 Servo operation is on—Servo operation can be turned on 0x0007 0x0233

6 Servo operation can be turned on—Servo ready 0x0006 0x0231

7  |Servo ready—Servo not working 0x0000 0x0250

8  |Servo operation is on—Servo ready 0x0006 0x0231

9 |servo operation is on—Servo not working 0x0000 0x0250

10 Servo operation can be turned on— Servo not working 0x0000 0x0250

11 |Servo operation is on—quick stop 0x0002 0x0217
quick stop0x605Aset asO~2Time, natural transition,No

12 |quick stop—Servo not working 0x0250
control commands required
Except for "error",in any other state,Once the servo

13 — fault stop drive reports an error,automatic transfer to 0x020F
Troubleshooting Status,No control commands required

14 fault StOp —Fault After the error handling is completed,automatic transfer,No control commands 0x0208
required

15 |Fault—Servo not working 0x80,bit7:0—1 0x0250

uick stopOx605Achoose5~6,After the sto

16 |quick stop—Servo operation is on q P P 0x0237

is complete,send0x000F
Note:

Bits 10-15 of the Status Word (0x6041) are related to the servo control mode. In the above table they are represented by "0". For the specific status of each,
please refer to the corresponding control mode of the servo.

¢ The bit combinations for the Control Word (0x6040) and their effect on the PDS status are as follows:

control word0x6040
bit7(fr) | bit3(eo) | bit2(gs) | bit1(ev) | bit0(so) stete swieh
Shutdown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
enabie operation | © 1 1 1 1 3+4
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 1 X 1M1
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset 0-1 X X X X 15
Note:

X:Indicates that this bit has no effect at this time on the PDS status switch,

generally write "0".

so: switch on Servo

gs: quick stop

fr: fault reset

Version:1.0
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ev: enable voltage (Turn on the main circuit power) eo: enable Servo operation

* The PDS Status and corresponding Status Word 0x6041 bit combinations are as follows:

status word 0x6041
State
bit 6 (sod) |bit5(qs) |bit4(ve) | bit3(f) |bit2(oe) |bit1(so) |bit0 (rtso)
Not ready to initialization O X X 0 0 0 0
switch on
SVYItCh on  |Servo trouble-ﬁl’ee, 1 X X 0 0 0 0
disabled Servo not working
Rgady to Servo ready 0 1 X 0 0 0 1
switch on
SW|tChed on Servo can be turned on 0 1 X O O 1 1
Operation Servo is running 0 1 X 0 1 1 1
enabled turn on
Quick stop | stop 0 0 X 0 1 1 1
active
Fault
reaction fault response 0 X X 1 1 1 1
active
Fault reportanerror 0 X X 1 0 0 0
Note:

X: Does not affect the PDS status

rtso: ready to switch on
ve: voltage enabledMain circuit power on

gs: quick stop
sod: switch on disabled servo not working

so: switched on Servo operation can be enabled
oe: operation enabled Servo operation is on

f: fault report an error

4.2 Control Mode Settings

The CANopen control modes supported by the servo drive are as follows:

Control Mode abbreviation

position control PP
(Profile Position Mode)

speed control PV
(Profile Velocity Mode)

Torque control
(Torque Profile Mode) Q

Cyclic Synchronous Speed Control csv

(Cyclic Synchronous Velocity Mode)

Return to zero control
) HM
(Homing Mode)
Interpolation position control I P
(Profile Position Mode)
Q programming Q

(Q Program Mode)
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4.2.1 Setting the Control Mode

The control mode of the servo drive is set via object 0x6060. The relationship between the control modes and the value of 0x6060 is as follows:

0x6060

control mode

value

Q -1
PP
PV
TQ

csv

HM
IP

NI | b~hWwW| -

Note:

The default value of 0x6060 is 0. Be sure to set the value of the required control mode after the drive control power is turned on.

4.2.2 Control Mode Read

The control mode currently set on the drive can be read via object 0x6061. The relationship between the control modes and the value of 0x6061 is as follows:.

0x6061

control mode

value

Q -1
PP
PV
TQ

csv

HM
IP

N oo b~ Ww|—

4.2.3 Precautions When Switching Control Modes

1. Itis forbidden to switch the control mode during the movement of the motor

2. When the control mode is switched, ensure to update the objects in the RPDO related to the 0x6060 control mode.

3. It takes a certain amount of time for a switch in control modes to complete, during this process object 0x6061 and those found in a TPDO related to the
control mode will hold an undetermined value.

4. In the changed control mode, the value of an unsupported object is undefined.

5. An error occurs when setting a control mode not supported by the drive.

6. Fully closed-loop control is only supported in position control modes (PP, HM, IP). Other modes do not support fully closed-loop control.

Version:1.0 twenty four
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4.3 Profile Position Control Mode

In the Profile Position (PP) control mode, the servo drive generates a motion profile based on the acceleration, deceleration, velocity and target position set by the

controller. The user may specify when setting the motion parameters whether the motor operates in relative or absolute positioning mode. To enable PP mode, set 0x6060

to1.
® The following is a graphical description of motion profile generation based on input parameters:
1
Target Position (0x607A) | Limit funct —>
N . j i d it
profile_velocity (0x60FF), max_profile_speed (0x607F) Limit function p{ o — >
— ! — — P> Features
profile_acceleration(0x6083), profile_deceleration (0x6084)
g »
Quick Stop Deceleration (0x6085) Limit function d
»

Control Loop Structure for Position Control Mode

command position

v
A 4
A 4
A 4

>
position control speed control P Torque control

M
. . 3 A \
Position Deviation (0x60F4)

L/elocity_value_calcuIated (0x606C)

<

()
—/

torque_value_calculated (0x6077)

position_value_calculated (0x6064)

<&
<
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4.3.1 Position Control Mode Related Objects

index sub-index name access type type of data unit set range Defaults PDO
0x603F Error Code RO UNSIGNED16 —_— —_— 0 TxPDO
0x6040 control word RW UNSIGNED16 —_— 0~2-1 0 RxPDO
0x6041 status word RO UNSIGNED16 —_— —_— 0 TxPDO
0x605A quick stop RW INTEGER16 —_— 0~8 2 NO
0x605B Shutdown method RW INTEGER16 _— 0~2 0 NO
0x605C profibited mode of operation RW INTEGER16 —_— 0~2 1 NO
0x605D stop mode RW INTEGER16 —_— 0~1 0 NO
0x6060 control mode RW INTEGERS _ -1~10 0 RxPDO
0x6061 Control mode display RO INTEGERS8 _ _ 0 TxPDO
0x6064 position_value_calculated RO INTEGER32 Pulses _ 0 TxPDO
0x606C _— velocity_value_calculated RO INTEGER32 Pulses/s _— 0 TxPDO
0x6073 max_current RW UNSIGNED16 0.1% 0~3000 3000 NO
0x6077 torque_value_calculated RO INTEGER16 0.1% _ 0 TXPDO
0x6078 current_actual_value RO INTEGER16 0.1% _— 0 TxPDO
0x607A Target positon RW INTEGER32 Pulses | -2"2"1 0 RXPDO
0x607F max_profile_speed RW UNSIGNED32 Pulses/s 0~2=-1 800000 RxPDO
0x6081 P2P_profile_velocity RW UNSIGNED32 Pulses 0~22-1 50000 RxPDO
0x6083 profile_acceleration RW UNSIGNED32 Pulses: s 0~2%-1 1000000 RxPDO
0x6084 profile_deceleration RW UNSIGNED32 Pulses/s? 0~2=-1 1000000 RxPDO
0x6085 Quick Stop Deceleration RW UNSIGNED32 Pulses/s? 0~2=-1 30000000 NO
0x60F4 Position Deviation RO INTEGER32 Pulses —_—— 0 TxPDO
OXO3 Dynamic braking Method on Motor Fault RW UNSIGNED32 _ O..3 O NO
0x2AB1
0x04 The longest actor nan error is reparted RW UNSIGNED32 ms 0~30000 0 NO
4.3.2 Control Word Settings
In position control mode, the meaning of the control word 0x6040 is as follows. The shaded bits are used in Profile Position Mode:
15...10 9 8 7 6 5 4 3 2 1 0
Reserved Changgof Halt Fault Abs/rel ;hanggset Newset Ename Quick Enable Switch on
set point reset immediately point operation stop voltage
bit name alie
0 invalid
0 Switch on Start the servo operation
1 efficient
0 invalid
1 Enable voltage Turn on the main clrcuit power
1 efficient
O efficient
2 Quick stop quick stop
1 invalid
. 0 invalid
3 Enable operatlon Servo operation
1 efficient
. 1. start positioning
4 New set point setnew value 0->1 2. Setpoint update is triggered (0x607A,0x6081,0x6083,0%6084
5 Cha nge Setpoi nt O After the current positioning action is completed,Perform the next positioning action
immediate'Y e 1 Interrupt the positioning operation being executed,Immediately start the next positioning action
0 0x607A Execute as absolute position
6 Abs/rel targeting type
1 0x607A Execute as a relative position
7 Fault reset Error reset 0->1 Perform an error reset
0 invalid
8 Halt stop
1 according to 0x605D, the current stop method executes the stop action
0 invalid
9 Change of set point S RS
1 setpoint update
10~15 Reserved reserved 0 reserved function,Please keep it as "0”
Version:1.0 26
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4.3.3 Status Word Definition

In position control mode, the meaning of the status word is as follows. The shaded bits are those corresponding to the Profile Position control mode.

7

6

5 4

3 2 1 0

Warning

Switch on
disabled

Quick stop

Voltage
enabled

Ready to
switch on

Operation

enabled Switched on

Fault

15

14

13 12

11 10 9 8

Set point

Internal limit

Fault

Reserved Reserved Reserved ) Target reached Remote Reserved
acknowledge active
bit name el
X 0 invalid
0 Ready to Switch on Servo ready
efficient
. invalid
1 Switched on Servo operation can be turned on
efficient
. invalid
2 Operation enabled Servo operation is on
efficient
no error

report an error

There is an error

Voltage enabled

invalid

Main circuit power on

efficient

Quick stop works

5 Quick stop quick stop
Quick stop doesn't work
X . invalid
6 Switch on disabled Servo not working
efficient
7 Warning Call the police reserved function,keep as "0”
Reserved reserved reserved function,keep as "0”
invalid
9 Remote remote control

Control word control is valid

10

Target reached

control wordhit8=0,Positioning not completed;control wordbit8=1,decelerating

Positioning completed

control wordbit8=0,Positioning completed;control wordbit8=1,speed isO

11

Internal limit active

Digital input limit is not triggered

Internal limit is valid

Digital input limit is triggered

12

Set point acknowledge

New settings can be updated

Set value confirmation

New settings have been updated

13

Reserved

c|/oo|j=O|lO|lO|~|lOOO|~O|O|mO|m|lO|m|O|=|O|=-

reserved reserved function,keep as "0”
14 Reserved reserved reserved function,keep as "0"
15 Reserved reserved reserved function,keep as "0”

4.3.4 Profile Position Paremeters

Please refer to the following table for the conditions of position arrival, dynamic error following, positioning completion, etc., and the setting of position error alarm thresholds.

index sub-index name Instruction
0X2A1 4 _—— absolute arrival position When the absolute value of the difference between the actual position and this set value is not greater than100PulsesTime,Position arrival signal is valid
0x01 Dynamic following error threshold The absolute value of the position deviation value is within this set value,Dynamic error following signal is valid
0X02 Motion Condition Timer The absolute value of the position deviation value is within the position error threshold of the positioning completion signal,and the duration
0x2A15
0X03 Positioning complete signal position error threshold reachesOx2A15 subindex2When setting the time,Positioning complete signal is valid,status word0x60410ofbit10=1
0x04 Command position input completion detection time The detection time of whether the drive receives the command position from the controller is completed or not
When the absolute value of the position deviation is greater than this set value,The drive will report a position error overrun fault; When
0x2AA8 _ Position Error Alarm Threshold
this setting isOTime,Position error out-of-limit detection will not be enabled
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4.3.5 Functional example

Step 1: Enable Location Mode

The controller writes 1 to 0x6060. Confirm that PP mode is set by querying 0x6061.

Step 2: Motor Enable

Write 0x06, 0x07, 0xOF sequentially to 0x6040 to place the motor into the enabled state. Confirm that the motor is enabled by querying 0x6041. If

bits 0, 1 and 2 hold a value of "1", the motor is enabled.

Step 3: Set Profile Parameters
According to application requirements, write parameters such as target position, speed, acceleration and deceleration to 0x607A, 0x6081, 0x6083,

0x6084 respectively.

Step 4: Start / Stop Running
According to the application requirements, select relative positioning or absolute positioning (relative: bit 6 of 0x6040 is 1, absolute: bit 6 of 0x6040 is 0).

Different positioning profiles require different instruction sets. Please refer to the following examples for further details:

4 Single Set Point Move
Actual /
Speed //
0 / —
1 —4
New Set Point
Ready Bit4
0
1 —_—
Set Point
Ack Bit12
0
1 —_ pr———
Target Reached
Bit10
0
A B C D E
control word(0x6040) status word (0x6041)
Eolitiniiialectoy set new value update immediately update set value | setvalue confirmation Positioning completed instruction
(bit4) (bit5) (bit9) (bit12) (bit10)
Start 0 0 0 0 0 Wait for the trigger to execute the action
A 0->1 0 0 0 0 Trgger the Motion Profil Generator
B 1 O 0 0->1 O Motion Profile has been generated, commence execution
C 1 '>0 0 O 1 O Reset Motion Profile Generator Trigger Bit
Motion Profile Generator trigger bit has been reset and can be
D 0 0 0 1->0 0 triggered for a new profile
E 0 0 0 0 1 positoning completed
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Multiple Setpoints, stops between set points

Actual
Speed
0 —
1 —_—
New Set Point
Ready Bit4
0
1 —_—
Set Point
Ack Bit12
0
1 —_—
Target Reached
Bit10
0

control word (0x6040)

status word (0x6041)

Point in Trajectory set new value

update immediately

update set value

Set value confirmation

Positioning completed

instruction

(bit4) (bit5) (bit9) (bit12) (bit10)
Start 0 0 0 0 0 Drve walting fo setpoint
A 0->1 0 0 0 0 Usertellsdrive asetpoint s ready
B 1 0 0 0->1 0 Drive acknowledges ser-point, starts executing set-point
C 1->0 0 0 1 0 User pulls new set-point ready bit low
0 0 0 0 | s | 0 | sy
E 0->1 0 0 0 0 Drive waiting for set point

Drive acknowledges set-point, buffers it as another set-point is stillin progress

F 1 0 0 0->1 0
G 1 '>0 0 0 1 0 User pulls new set-point ready bit low

Drive pulls set-point ack bit low, starts executing new set-point as soon as
H 0 0 0 1 '>0 0 old one is finished

The set-point is finished, no set-points in buffer, so Target Reached bit is set

29

Version:1.0
1/11/2021




CANopen User Manual

Multiple Set Points, continuous motion

Actual
Speed

New Set Point

Ready Bit4
0
1
Set Point
Ack Bit12
0
1
Target Reached
Bit10
0

ABCD

Point in Trajectory

control word (0x6040)

status word (0x6041)

set new value

update immediately

update set value

Set value confirmation

Positioning completed

instruction

(bit4) (bit5) (bit9) (bit12) (bit10)
Start 0 0 1 0 0 Drve waiting for setpoint
A 0->1 0 1 0 0 User tlls drive a setpoint s reacy
B 1 0 1 0->1 0 Drive acknowledges set-point, starts executing set-point
C 1->0 0 1 1 0 User pulls new set-point ready bit low

Drive pulls set point ack bit low, indicating

D 0 0 1 1->0 0 ready to receive another set-point
E 0->1 0 1 0 0 User tells drive another set-point is ready

Drive acknowledges set-point, buffers it,

F 1 0 1 0->1 0 as another set-point s stillin progress
G 1 '>0 0 1 1 O User pulls new set-point ready bit low

Drive pulls set-point ack bit low, starts executing new set-point as soon as the old one is
H 0 0 1 1->0 0

finished

The set-point is finished, no set-points in buffer, so Target Reached bit is set

Version:1.0
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Multiple Setpoints, immediate change in Motion

Actual
Speed

1 —_—
New Set Point
Ready Bit4
0
\
1 —
Set Point
Ack Bit12
0
1 —_
Target Reached
Bit10
0

ABCD

Point in Trajectory

control word (0x6040)

status word (0x6041)

set new value

update immediately

update set value

Set value confirmation

Positioning completed

instruction

(bit4) (bit5) (bit9) (bit12) (bit10)
Start 0 1 X 0 0 Drive waiting for set-point
A 0->1 1 X 0 0 User tells drivea set-point s eady
B 1 1 X 0->1 0 Drive acknowledges set-point, starts executing set-point
C 1 '>0 1 X 1 0 User pulls new set-point ready bit low
Drive pulls set point ack bit low, indicating
D 0 1 X 1->0 0 ready to receive another set-point
E 0->1 1 X 0 0 User tells drive another set-point is ready
Drive acknowledges set-point, immediately executes it, beginning transition to
F 1 1 X 0->1 0
new set-point speed and position
G 1 ->O 1 X 1 0 User pulls new set-point ready bit low
Drive pulls set-point ack bit low
H 0 1 X 1->0 0 P P
I 0 1 X O 1 The set-point is finished, no set-points in buffer, so Target Reached bit is set
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4.4 Profile Velocity Mode

Profile Velocity Mode is a relatively simple operating mode. Once the velocity, acceleration, and deceleration are set, the drive will either command the motor to accelerate to the
running velocity according to the acceleration parameter, or to halt movement according to the deceleration parameter.To enable the profile velocity mode, the value 3 must be

written to the mode of operation OD entry, located at dictionary address 6060h.

4 Diagram of Velocity Profile Generation
profile_velocity (0x60FF),max_profile_speed (0x607F) | Limit function >
Ll
Trajectory generation command speed .
Ll
3 . . . Features
profile_acceleration (0x6083), profile_deceleration (0x6084) ~
Ll
Quick Stop Deceleration (0x6085) - Limit function
Ll
d Control Loop for Profile Velocity Mode
command speed
»{ speed control P Torque control < > M
X \\\\_
velocity_value_calculated (0x606C)
al
Speed detection (E)
}orque_vdue_cﬂcubted(0x6077)
al
P position_value_calculated (0x6064)
l
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4.4.1 Profile Velocity Mode Related Objects

index sub-index name access type type of data unit set range Defaults PDO
0x603F error code RO UNSIGNED16 —_— —_— 0 TxPDO
0x6040 control word RW UNSIGNED16 —_— 0~216-1 0 RxPDO
0x6041 status word RO UNSIGNED16 —_— —_— 0 TxPDO
0x605A quick stop RW INTEGER16 —_— 0~8 2 NO
0x605B Shutdown method RW INTEGER16 —_— 0~2 0 NO
0x605C Prohibited mode o operation RW INTEGER16 —_— 0~2 1 NO
0x605D stop mode RW INTEGER16 —_— 0~1 0 NO
0x6060 control mode RW INTEGER8 —_— -1~10 0 RxPDO
0x6061 Control mode display RO INTEGERS8 —_— —_— 0 TxPDO
0x6064 —_— position_value_calculated RO INTEGER32 Pulses —_— 0 TxPDO
0x606C velocity_value_calculated RO INTEGER32 Pulses/s —_— 0 TxPDO
0x6073 max_current RW UNSIGNED16 0.1% 0~3000 3000 RxPDO
0x6077 torque_value_calculated RO INTEGER16 0.1% —_— 0 TxPDO
0x6078 current_actual_value RO INTEGER16 0.1% —_— 0 TxPDO
0x607F max_profie_speed RW UNSIGNED32 Pulses/s 0~232-1 800000 RxPDO
0x6083 profile_acceleration RW UNSIGNED32 Pulses/s2 0~232-1 1000000 RxPDO
0x6084 profile_deceleration RW UNSIGNED32 Pulses/s2 0~232-1 1000000 RxPDO
0x6085 Quick Stop Deceleration RW UNSIGNED32 Pulses/s> 0~232-1 30000000 NO
OX60FF profile_velocity RW INTEGER32 Pulses/s | ~2272x-1 | 100000 | RxPDO
OX2AB1 0x03 Dynamic braking Method on Motor Fault RW UNSIGNED32 —_— 0~3 0 NO
OX04 | thetongest action time when an error i reported RW UNSIGNED32 ms 0~30000 0 NO
4.4.2 Control Word settings
In Profile Velocity Control Mode, the meaning of the Control Word 0x6040 is as follows. The shaded bits are used in Profile Velocity Mode:
1500010 9 8 7 6 5 4 3 2 1 0
Reserved | Reserved Halt Fault reset | Reserved | Reserved | Reserved oEZfabt:gn Quick stop 5;?:;2 Switch on
bit name e
0 Switch on Start the servo operation 0 el
1 valid
1 Enable voltage Turn on the main circuit power 0 el
1 valid
2 Quick Stop quick stop 0 e
1 invalid
3 Enable Operation Servo operation ? el
valid
4 Reserved reserved 0 reserved function,Please keep it as "0"
5 Reserved reserved 0 reserved function,Please keep it as "0"
6 Reserved reserved 0 reserved function,Please keep it as "0"
7 Fault reset Error reset 0->1 Perform an error reset
0 Speed control starts or continues
8 Halt stop
1 according to0x605DThe set stop method executes the stop action
9 Reserved reserved 0 reserved function,Please keep it as "0”
10~15 Reserved reserved 0 reserved function,Please keep it as "0”
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4.4.3 Status Word Definition

In Profile Velocity Control Mode, the meaning of the Status Word 0x6041 is as follows. The shaded bits are used in Profile Velocity Mode:

7 6 5 4 3 2 1 0
Switch on Voltage Operation Ready to
Warnin ) uick sto Fault Switched on .
9 disabled Q P enabled enabled switch on
15 14 13 12 11 10 9 8
Internal limit
Reserved Reserved Reserved Speed active Target reached Remote Reserved
bit name ez
. 0 invalid
0 Ready to Switch on Servo ready
1 valid
) 0 invalid
1 Switched on Servo operation can be turned on
1 valid
) 0 invalid
2 Operation enabled Servo operation is on
1 valid
0 no error
3 Fault reportan error
1 There is an error
0 invalid
4 Voltage enabled Main circuit power on
1 valid
. 0 Quick stop works
5 Quick stop quick stop
1 Quick stop doesn't work
X . 0 invalid
6 Switch on disabled Servo not working
1 valid
Warning Call the police 0 reserved function,keep as "0"
8 Reserved reserved 0 reserved function,keep as "0”
0 invalid
9 Remote remote control
1 Control word control is valid
0 control wordbit8=0,The target speed has not reached the control wordbit8=1,decelerating
10 Target reached target speed reached
1 control wordbit8=0,target speed reached control wordbit8=1,speed isO
Lo i 0 Digital input limit is not triggered
11 Internal limit active Internal limit is valid
1 Digital input limit is triggered
0 i d
12 Speed zero speed arrival Nofreaching 2ero speed rande
1 reach zero speed range
13 Reserved reserved 0 reserved function,Please keep it as "0"
14 Reserved reserved 0 reserved function,Please keep it as "0"
15 Reserved reserved 0 reserved function,Please keep it as "0"

4.4.4 Profile Velocity Parameters

Please refer to the following table for the conditions of velocity reached, zero-speed detection and speed consistency.

index sub-index name Instruction
Timer whose setting helps determine the validity of Velocity Reached, Zero-Speed Detection and Velocity Consistency signals.
0x2A15 0x02 Motion Condition Timer
1 When the absolute value of the actual speed is within the zero speed judgment threshold, for the duration of time set in 0x215A sub-index 0x02, it is
0x0 Zero Speed Judgment hreshold considered that the motor is close to a static state, and the zero-speed detection signal is valid.
When the absolute value of the actual speed exceeds this set value, for the duration of time set in 0x2A15 sub-index 0x02, it is considered that
0x02 Velocity Reached Threshold
The actual speed of the motor reached the expected value, and the Velocity Reached signal is valid
0x2A16
When the absolute value of the difference between the actual speed and the target speed 0x60FF is within this set value, for the duration of
time set in 0x2A15 sub-index 0x02, it is considered that the actual speed of the motor reached the expected value. The Velocity Consistent
0x03 Speed Coincidence Range signal i valid. Bit10 =1 of status word 0x6041
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4.4.5 Functional example
Step 1: Enable PV mode

Write the value of 3 to 0x6060. To confirm the control mode, query 0x6061.

Step 2: Motor Enable

Write values 0x06, 0x07, and 0x10F, sequentially, to 0x6040. To confirm the status of the motor, query 0x6041.
Step 3: Set Profile Parameters
According to application requirements, write target velocity, profile acceleration and profile deceleration values to 0x60FF, 0x6083 and 0x6084

respectively.

Step 4: Execute/Halt Motion
Via the Control Word, 0x6040, control when motion executes or comes to a stop. This is accomplished by toggling the value of bit 8 of the control word. A value of

"0" executes motion. A value of "1" halts it, bringing the motor to a stop using the set deceleration parameter.

V2
V1 —+
Actual \/
Velocity
0—
t

V1T

Target
Velocity

t

Halt
Bit8

1 —

Target
reached
Bit10

0 —+

1 p——

Velocity
Bit12

0o —+
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Control Word
(0x6040) Status Word (0x6041) Target Velocity
Point in Trajectory instruction
o) | iy | M | Ox60FD
Start 1 1 1 0 motor stopped
A 1->0 1->0 1->0 V1 Motor accelerates to speed V1
B 0->1 0 1->0 V1 Motor decelerates to stopped
C 1->0 0 0 Al Motor accelerates to V1
D 0 0 1->0 V1->V2 Motor accelerates from V1 to V2
E 0 0 1->0 V2->0 Motor decelerates from V2 to 0
F 0->1 0 0 0 Motor remains stopped
G 1 0->1 0->1 0 Motor remains stopped

4.5 Profile Torque Control Mode

In the torque control mode, the servo drive generates a motion profile according to the target torque and torque command change rate (torque ramp) set by the

controller, and controls the motor to perform the motion according to the generated motion trajectory. To enabletorque control mode, set object 0x6060 to a value of

4.
4 Diagram of Torque Control Profile Generation
target_torque (0x6071), rated torque (0x6076) .
Ll
o Limit functi >
Torque Limit (0x2A03, 0x2A04, 0x2A05, 0x2A06) (| meneen "
L
Trajectory generation Command torque ~
Ll
max_profile_speed(0x607F), speed limit in torque mode (0x2A47) Features
torque_ramp (0x6087) R Limit function "
L
4 Control Loop of Torque Control Mode
Command torque
Pl Torque control > ;\M
torque_value_calculated (0x6077)
a
G)
velocity_value_calculated (0x606C) P
: Speed detection Y
. position_value_calculated (0x6064)
al
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4.5.1 Torque Control Related Objects

index sub-index name access type type of data unit set range Defaults PDO
0x603F error code RO UNSIGNED16 —_— —_— 0 TxPDO
0x6040 control word RW UNSIGNED16 _—— 0~216-1 0 RxPDO
0x6041 status word RO UNSIGNED16 —_— —_— 0 TxPDO
0x605A quick stop RW INTEGER16 —_— 0~8 2 NO
0x605B Shutdown method RW INTEGER16 —_— 0~2 0 NO
0x605C Profibited mode of operation RW INTEGER16 —_— 0~2 1 NO
0x605D stop mode RW INTEGER16 —_— 0~1 0 NO
0x6060 control mode RW INTEGERS —_— -1~10 0 RxPDO
0x6061 Control mode display RO INTEGERS —_— —_—— 0 TxPDO
0x6064 position_value_calculated RO INTEGER32 Pulses —_— 0 TxPDO
0x606C velocity_value_calculated RO INTEGER32 Pulses/s —— 0 TxPDO
0x6071 —_— target torque RW INTEGER16 0.1% 0~3000 0 RxPDO
0x6073 max_current RW UNSIGNED16 0.1% 0~3000 3000 RxPDO
0x6074 Command torque RO INTEGER16 0.1% —_— 0 TxPDO
0x6077 torque_value_calculated RO INTEGER16 0.1% —_— 0 TxPDO
0x6078 current_actual_value RO INTEGER16 0.1% —_— 0 TxPDO
0x607F max_profile_speed RW UNSIGNED32 Pulses/s 0~232-1 800000 RxPDO
0x6087 Torque ramp RW UNSIGNED32 0.1%/s 0 RxPDO
0x2A03 first torque limit RW UNSIGNED16 0.1% 0~3000 3000 NO
0x2A04 Second torque limit RW UNSIGNED16 0.1% 0~3000 3000 NO
0x2A05 Third torque limit RW UNSIGNED16 0.1% 0~3000 3000 NO
0x2A06 Fourth torque limit RW UNSIGNED16 0.1% 0~3000 3000 NO
0x2A47 Speed limit in torque mode RW UNSIGNED32 Pulses/s 0~232-1 800000 RxPDO
OX2AB1 0x03 The acton of dynamic braking when an erfor i reported RW UNSIGNED32 —_— 0~3 0 NO
0x04 The longest action time when an error is reported RW UNSIGNED32 ms 0~30000 0 NO
4.5.2 Control word settings
In Profile Torque Control Mode, the meaning of the Control Word 0x6040 is as follows. The shaded bits are used in Profile Torque Control Mode:
1500010 9 8 7 6 5 4 3 2 1 0
Reserved | Reserved Halt Fault reset | Reserved | Reserved | Reserved Enab!e Quick stop Enable Switch on
operation voltage
bit name alue
0 Switch on Start the servo operation 0 el
1 efficient
1 Enable voltage Turn on the main circuit power 0 el
1 efficient
0 efficient
2 Quick Stop quick stop
1 invalid
0 invalid
3 Enable Operation Servo operation
1 efficient
4 Reserved reserved 0 reserved function,Please keep it as "0”
5 Reserved reserved 0 reserved function,Please keep it as "0”
6 Reserved reserved 0 reserved function,Please keep it as "0"
7 Fault reset Error reset 0->1 Perform an error reset
0 Torque control starts or continues
8 Halt stop
1 according to0x605DThe set stop method executes the stop action
9 Reserved reserved 0 reserved function,Please keep it as "0"
10~15 Reserved reserved 0 reserved function,Please keep it as "0”
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4.5.3 Status word definition

In Profile Torque Control Mode, the meaning of the Status Word 0x6041 is as follows. The shaded bits are used in Profile Torque Control Mode:

7 6 5 4 3 2 1 0
Switch on Voltage Operation Ready to
Warnin ) uick sto Fault Switched on .
9 disabled Q P enabled enabled switch on
15 14 13 12 11 10 9 8
Internal limit
Reserved Reserved Reserved Reserved active Target reached Remote Reserved
bit name s
. 0 invalid
0 Ready to Switch on Servo ready
1 efficient
. 0 invalid
1 Switched on Servo operation can be turned on
1 efficient
. 0 invalid
2 Operatlon enabled Servo operation is on
1 efficient
0 no error
3 Fault reportan ervor
1 There is an error
0 invalid
4 Voltage enabled Main circuit power on
efficient
1
. 0 Quick stop works
5 Quick stop quick stop
Quick stop doesn't work
1
) ) 0 invalid
6 Switch on disabled Servo not working
efficient
1
Warning Callthe police 0 reserved function,keep as "0”
Reserved reserved 0 reserved function,keep as "0”
0 invalid
9 Remote remote control
1 Control word control is valid
O control wordbit8=0,Command torque0x6074Target torque not reached
control wordbit8=1,decelerating
10 Target reached Target torque reached
1 control wordbit8=0,Command torque0x6074reach target torque
control wordbit8=1,speed isO
L . 0 Digital input limit is not triggered
11 Internal limit active Internal limit is valid
1 Digital input limit is triggered
eserve reserved reserved function,keep as "0”
12 R d 0 d fi keep
13 Reserved reserved 0 reserved function,keep as "0"
14 Reserved reserved 0 reserved function,keep as "0"
15 Reserved reserved 0 reserved function,keep as "0"

4.5.4 Torque Control Parameters

Please refer to the following table for the conditions for torque arrival and torque consistency

index | sub-index name instruction
When the absolute value of the difference between the command torque and the target torque, 0x6071, is within the range of the Torque Variance
0x2A15 0x02 Motion Condition Timer
Range, and lasts the duration of time specified in 0x2A15 sub-index 0x02, the actual torque of the motor is considered to have reached the desired
Ox2A17 Torque Variance Range value. The Torque Consistency signal is valid. Bit 10 ='1' for the Status Word 0x6041.
When the absolute value of the difference between the command torque and this value is within the Torque Variance Range, (0x2A17), for the duration of time
specified in 0x2A15 sub-index 0x02, it is considered that the actual torque of the motor reached its target value. The Torque Arrival signal is valid.
0x2A18 Torque Reached Threshold
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4.5.5 Functional example

Step 1: Enable Profile Torque Mode

Write the value of 4 to 0x6060. To confirm the control mode, query 0x6061.

Step 2: Motor Enable
Write values 0x06, 0x07, and 0x10F , sequentially, to 0x6040. To confirm the status of the motor, query 0x6041.

Step 3: Set Profile Parameters
According application requirements, write parameters Target Torque, Velocity Limit and Torque Ramp in torque to 0x6071,0x2A47and0x6087

respectively.

Step 4: Execute/Halt Motion

Via the Control Word, 0x6040, control when motion executes or comes to a stop. This is accomplished by toggling the value of bit 8 of the Control Word. A value of

"0" executes motion. A value of "1" halts it, decelerating the motor to a stop.

T2 L

Actual
Torque T1 _|_

T2

Target
Torque

™

1 4
Halt |_|

Bit8

o

Target
reached
Bit10

A BC E
Control Word(0x6040) Status Word (0x6041)
Target Torque
map point . Target torque reached TSI ELE
stop(bit8 R (0x6071)
Pl (bit10)
Start 0 1 T1 Ramp torque to T1
A 0 0->1 T1 Maintain torque at T1
B 0->1 1->0 0 Ramp torque to zero
Ramp torque to T2
C 1->0 0 0->T2
D 1->0 T2'>O Ramp torque to zero
E 0->1 0 Maintain torque at zero
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4.6 Cyclic Synchronous Velocity Control Mode

In Cyclic Synchronous Velocity Control Mode, the controller generates the motion trajectory, and sends the target speed to the servo drive every SYNC cycle.

The servo drive follows the target speed. To enable the periodic synchronous speed control mode, set 0x6060 to a value of 9.

Target Velocity (OX60FF) R

Control Loop of Cyclic Synchronous Speed Control Mode

A

speed control

Immediate Velocity (0x606C)

y

A

P| Torque control

Speed detection
P Immediate Torque (0x6077)
P Immediate Position (0x6064)

)

4.6.1 Cyclic Synchronous Speed Control Mode Related Parameters

index sub-index name access type type of data unit set range Defaults PDO
0x603F error code RO UNSIGNED16 —— —— 0 TxPDO
0x6040 controlword RW UNSIGNED16 - 0~216-1 0 RxPDO
0x6041 status word RO UNSIGNED16 - _— 0 TxPDO
0x605A quick stop RW INTEGER16 —— 0~8 2 NO
0x605B RW INTEGER16 _— 0~2 0 NO
0x605C RW INTEGER16 _— 0~2 1 NO
0x6060 control mode RW INTEGERS —— -1~10 0 RxPDO
0x6061 Control mode display RO INTEGERS - - 0 TxPDO
ox6064 | actvallocation RO INTEGER32 Pulses S 0 TxPDO
0x606C actual speed RO INTEGER32 Pulses/s - 0 TxPDO
0x6073 —— RW UNSIGNED16 0.1% 0~3000 3000 RxPDO
0x6077 actual torque RO INTEGER16 0.1% _— 0 TxPDO
0x6078 actual current RO INTEGER16 0.1% - 0 TxPDO
0x607F Maximum specd RW UNSIGNED32 | Pulses/s 0~232-1 800000 | RxPDO
0x6085 Quick stop deceleration RW UNSIGNED32 | Pulses/s: | 0~23-1 30000000 NO
OX60FF target speed RW INTEGER32 Pulses/s | -231231-1 100000 | RxPDO
ooppt |03 | meteormcomin e oprse]RW UNSIGNED32 - 0~3 0 NO
OXO4 | eongestactontime henanrrris eprcs RW UNSIGNED32 ms 0~30000 0 NO
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4.6.2 Control Word Settings

In Cyclic Synchronous Velocity Control, the meanings of Control Word 6040 are as follows:

150010 9 8 7 6 5 4 3 2 1 0
Enable ) Enable )
Reserved | Reserved Halt Fault reset | Reserved | Reserved | Reserved ) Quick stop Switch on
operation voItage
bit name valve
. 0 invalid
0 Switch on Start the servo operation
1 efficient
0 invalid
1 Enable voltage Turn on the main circuit power
1 efficient
. . 0 efficient
2 Quick Stop quick stop
1 invalid
. 0 invalid
3 Enable Operatlon Servo operation
1 efficient
4 Reserved reserved 0 reserved function,Please keep it as "0"”
5 Reserved reserved 0 reserved function,Please keep it as "0"”
6 Reserved reserved 0 reserved function,Please keep it as "0"”
7 Fault reset Error reset 0->1 Perform an error reset
8 Halt StOp 0 reserved function,Please keep it as "0”
9 Reserved reserved 0 reserved function,Please keep it as "0”
10~15 Reserved reserved 0 reserved function,Please keep it as "0”

4.6.3 Status word definition

In Cyclic Synchronous Velocity Control Mode, the meaning of the Status Word 0x6041 is as follows. The shaded bits are used in Cyclic Synchronous Velocity Control Mode:

7 6 5 4 3 2 1 0
) Switch on . Voltage Operation . Ready to
Warnin . uick sto Faul witch n )
9 disabled Q stop enabled autt enabled Switched o switch on
15 14 13 12 11 10 9 8
Drive follows
Reserved Reserved Reserved the command Internal limit Status toggle Remote Reserved
value
bit name el
. 0 invalid
0 Ready to Switch on Servo ready
1 efficient
. 0 invalid
1 Switched on Servo operation can be turned on
1 efficient
) 0 invalid
2 Operation enabled Servo operation is on
1 efficient
0 no error
3 Fault reportan error
1 There is an error
0 invalid
4 Voltage enabled Main circuit power on
1 efficient
. 0 uick stop works
5 Quick stop quick stop Q B
1 Quick stop doesn't work
) ) ) 0 invalid
6 Switch on disabled Servo not working
1 efficient
7 Warning Call the police 0 reserved function,keep as "0"
8 Reserved reserved 0 reserved function,keep as "0”
0 invalid
9 Remote remote control
1 Control word control is valid
0 Master not updating target speed
10 Status toggle state switch e
1 Master update target speed
L . 0 Digital limit input is not triggered
11 Interanl limit active Internal limit is valid O MPLL S O
1 Digital limit input is triggered
Drive follows the 0 Action not performed according to target speed
1 2 Execute actions according to the target speed
command value 1 Execute actions according to the target speed
13 Reserved reserved 0 reserved function,keep as "0"
14 Reserved reserved 0 reserved function,keep as "0"
15 Reserved reserved 0 reserved function,keep as "0"
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4.6.4 Cyclic Synchronous Velocity Parameters

Please refer to the following table for the conditions for Zero-Speed detection, Velocity Reached and Velocity Consistency.

index sub-index name instruction
0x2A15 0x02 Motion Condition Timer Timer whose setting helps determine the validity of Velocity Reached, Zero-Speed Detection and Velocity Consistency signals.
OXO1 When the absolute value of the actual speed is within the zero speed judgment threshold, for the duration of time set in 0x215A sub-index 0x02, it is
Zero Speed Threshold considered that the motor is close to a static state, and the zero-speed detection signal is valid.
When the absolute value of the actual speed exceeds this set value, for the duration of time set in 0x2A15 sub-index 0x02, it is considered that
0x02 Velocity Reached Threshold
The actual speed of the motor reached the expected value, and the Velocity Reached signal is valid
0x2A16
When the absolute value of the difference between the actual speed and the target speed 0x60FF is within this set value, for the duration of
0)(03 Speed Coincidence Range time set in 0x2A15 sub-index 0x02, it is considered that the actual speed of the motor reached the expected value. The Velocity Consistent
signal is valid. Bit10 =1 of status word 0x6041

4.6.5 Functional example

Step 1: Enable Cyclic Sync Speed mode

Write the value of 9 to 0x6060. Confirm the set control mode by querying 0x6061.

Step 2: Motor Enable

Write 0x06,0x07,0x0F, sequentially, to 0x6040. To confirm the status of the motor query 0x6041.

Step 3: Set Run Parameters and control start/stop

The controller generates the motion profile according to the set profile parameters. The controller periodically writes the target velocity to 0x60FF to control motor operation.
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4.7 Homing Mode

In Homing Control Mode, the servo drive generates a motion profile according to the parameters such as homing acceleration/deceleration, velocity, Home Offset etc. Homing

mode and the Home sensor signal are set by the controller which also controls execution of the generated motion profile. To enable Homing Mode, set 0x6060 to the value of 6.

The M3 CANOpen series of AC servo drives supports 39 ways to home.

Diagram of Homing Profile Generation

Homing Velocity (0x6099), Homing acceleration/deceleration (0x609A)

A 4

Quick Stop Deceleration read (0x6085), Maximum Profile Velocity(0x607F)

A4

Limit function

A 4

Limit function

Homing Method (0x6098),Home Offset (0x607C)

Trajectory generation

Features

A 4

Home Sensor Signal (0x2001)

Control Loop Of Homing Mode

command position

- Y
position control P| speed control

v

y
position deviation (0x60F4)

A

Immediate Velocity (0x606C)

A

Speed detection
Immediate Torque (0x6077) 4

4
| Torque control

A\ 4

command position

v

A

Immediate Position (0x6064)

A
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4.7.1 Homing Control Mode Related Object

index sub-index name access type type of data unit set range Defaults PDO
0x603F error code RO UNSIGNED16 —_— —— 0 TxPDO
0x6040 control word RW UNSIGNED16 —— 0~216-1 0 RxPDO
0x6041 status word RO UNSIGNED16 —— —— 0 TxPDO
0x605A Emergency stop method RW INTEGER16 —— 0~8 2 NO
0x605B Shutdown method RW INTEGER16 —— 0~2 0 NO
0x605C Prohibited mode of operation RW INTEGER16 —— 0~2 1 NO
0x605D stop mode RW INTEGER16 —_— 0~1 0 NO
0x6060 control mode RW INTEGERS —— -1~10 0 RxPDO
0x6061 Control mode display RO INTEGERS —_— —_— 0 TxPDO
0x6064 o actual ocation RO INTEGER32 Pulses —— 0 TXPDO
0x606C actual speed RO INTEGER32 Pulses/s _— 0 TxPDO
0x6073 Maximum current RW UNSIGNED16 0.1% 0~3000 3000 RxPDO
0x6077 actual torque RO INTEGER16 0.1% —_— 0 TxPDO
0x6078 actual current RO INTEGER16 0.1% —_— 0 TxPDO
0x607C Origin offset RW INTEGER32 Pulses | -2u172a-1 0 RXPDO
0x607F Maximum speed RW UNSIGNED32 Pulses/s 0~232-1 800000 RxPDO
0x6085 Emergency stop deceleration RW UNSIGNED32 Pulses/s2 0~232-1 30000000 | RxPDO
0x6098 Back to origin method RW INTEGERS _—— -4~35 0 RxPDO
0x6099 0x01 High speed for finding origin RW UNSIGNED32 Pulses/s 0~232-1 0 RxPDO
0x02 Origin low speed RW UNSIGNED32 Pulses/s 0~232-1 0 RxPDO
0x609A Return o orgin acceeration RW UNSIGNED32 | Pulses/s: 0~232-1 0 RxPDO
0x60F4 —_— Actual position deviation RO INTEGER32 Pulses —_—— 0 TxPDO
0x2A08 Torque limit of hard limit homing mode RW UNSIGNED32 0.1% 0~3000 3000 RxPDO
0X2AB1 0x03 The action of dynaric braking when an error s reparted RW UNSIGNED32 —_— 0~3 0 NO
0x04 The longest action time when an error i reported RW UNSIGNED32 ms 0~30000 0 NO
4.7.2 Control Word Settings
In Homing Control Mode, the meaning of the Control Word 0x6040 is as follows. The shaded bits are used in Homing Control
Mode:
1500010 9 8 7 6 5 4 3 2 1 0
Reserved | Reserved Halt Fault reset | Reserved | Reserved o?%:?&?c?n Oggfat;:gn Quick stop 5;?:’;2 Switch on
bit name ez
0 invalid
0 Switch on Start the servo operation
1 efficient
0 invalid
1 Enable voltage Turn on the main circuit power
1 efficient
. 0 efficient
2 Quick Stop quick stop
1 invalid
i 0 invalid
3 Enable Operation Servo operation
1 efficient
0 e
. . 0->1 Start back to origin
4 Homing operation start Start back to origin 1 e
1->0 Terminate back to oigin
5 Reserved reserved 0 reserved function, Please keep it as "0"
6 Reserved reserved 0 reserved function, Please keep it as "0"
7 Fault reset Error reset 0->1 Perform an error reset
8 Halt stop 0 ale
1 according to0x605DThe set stop method executes the stop action
9 Reserved reserved function 0 reserved function Please keep it as "0"
10~15 Reserved reserved function 0 reserved function Please keep it as "0”
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4.7.3 Status Word Definition

In Homing Control Mode, the meaning of the Status Word 0x6041 is as follows. The shaded bits are used in Homing Control Mode:

7 6 5 4 3 2 1 0
Switch on Voltage Operation Ready to
Warnin ) Quick sto Fault Switched on .
9 disabled P enabled enabled switch on
15 14 13 12 11 10 9 8
Homin Internal limit
Reserved Reserved Reserved ; g ) Target reached Remote Reserved
attained active
bit name ez
. 0 invalid
0 Ready to Switch on Servo ready
1 efficient
. 0 invalid
1 Switched on Servo operation can be turned on
1 efficient
) 0 invalid
2 Operation enabled Servo operation is on
1 efficient
0 no error
3 Fault reportan error
1 There is an error
0 invalid
4 Voltage enabled Main circuit power on
1 efficient
X 0 Quick stop works
5 Quick stop quick stop
1 Quick stop doesn't work
. . 0 invalid
6 Switch on disabled Servo not working
1 efficient
Warning Callthe police 0 reserved function,keep as "0"
Reserved reserved 0 reserved function,keep as "0”
0 invalid
9 Remote remote control
1 Control word control is valid
0 control wordbit8=0,did not reach the origin;control wordbit8=1,decelerating
10 Ta rget reached Location arrives
1 control wordbit8=0,reach the origin;control wordbit8=1,speed isO
L X 0 Digital limit input is not triggered
11 Interanl limit active Internal limit is valid
1 Digital limit input is triggered
. . 0 Return to origin is not completed
12 Homing attained TGS
1 Return to origin operation completed
. 0 Return to origin without exception
13 Homlng error back to origin error
1 Abnormal return to origin
14 Reserved reserved 0 reserved function,keep as "0"
15 Reserved reserved 0 reserved function,keep as "0"
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4.7.4 Functional example

Step 1: Enable Homing Mode
Write the value 6 to 0x6060. To confirm the control mode, query 0x6061.

Step 2: Motor Enable

Write 0x06,0x07,0x0F sequentially to 0x6040 to enable the motor. To confirm the status of the motor, query 0x6041
Step 3: Set Run Parameters
According application requirements, set the homing method, homing velocity, homing acceleration/deceleration, home offset and other parameters

by writing to objects 0x6098,0x6099,0x609A,0x607C respectively.

Step 4: Execute/Halt Motion

The controller can control the execution/stop of the homing operation by toggling the state of bit 4 of 0x6040. When bit 4 changes from '0' to '1', the motor begins to home
according to the method specified by 0x6098.

4.7.5 Introduction to Homing Methods

Homing is used to find the mechanical origin and define the position relationship between the mechanical origin and the mechanical zero.

Mechanical origin: a fixed position on the machine, can be a certain sensor or it can also be motor Z-Phase signal.

Mechanical zero: The mechanical absolute 0 on a machine.

After returning to the origin, the position where the motor stops is the mechanical origin, and by setting the origin bias 0x607C,you can define the relationship between the mechanical origin

and the mechanical zero point.
Mechanical origin = Mechanical zero + 0x607C

When 0x607C=0, the mechanical origin coincides with the mechanical zero.

Motion Trajectory

Z-phase signal | |

Home switch signal
Positive limit switch signal L
Negative limit switch signal J

H: Search Home Switch Speed 0x6099 sub-index 1

L: Search Zero-Position Speed 0x6099 sub-index 2

Home switch signal: HOM-SW = 0 Indicates that the origin signal is invalid, HOM-SW = 1Indicates that the origin signal is valid
positive limit switch signal: POT = 0 Indicates that the positive limit signal is invalid, POT = 1 Indicates that the positive limit signal is valid and the

negative limit switch signal : NOT = 0 Indicates that the negative limit signal is invalid, NOT = 1 Indicates that the negative limit signal is valid
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Homing methods -4 ~ -1 are manufacturer specific ways back to the origin. The driver does not require an external switch signal as an auxiliary signal at the origin. Instead, by limiting the
torque of the motor in the process of homing, when the mechanical hard limit and the motor load make contact, the motor becomes stationary letting the driver know that the mechanical
origin has been found. During the process of homing, the torque limit of the motor is set by 0x2A08. 100% corresponds to 1 times the rated torque of the motor. The torque limit value is set

according to the application requirements. Setting this value is too low may lead to inaccurate homing operations. Setting the value too large may damage the mechanical equipment.

Note:

When using homing methods -4~ -1, it is necessary to set a suitable homeoffset 0x607C, so that the mechanical home is found in the process of returning to the mechanical

zero. When the motor back tracks the set Homing Offset distance, 0x607C, the load leaves the mechanical hard limit and the actual position after the motor stops 0x6064 is 0.

Homing Method-4: Negative regression, looking for negative mechanical hard limit

Motion Trajectory H

offset |

Negative mechanical hard limit

a) Start the return to the mechanical hard limit (mechanical zero) with a negative high speed. When the mechanical hard limit is met and the blocking force is equal to the limited torque output

of the motor, it will decelerate and stop. Home offset in positive direction, at high-speed, a total distance of 0x607C. The position of the motor after stopping is 0, the mechanical home.

Homing Method-3: Positive regression, looking for positive mechanical hard limit

Motion Trajectory H

offset

Positive mechanical hard limit

a) Start the return to the mechanical hard limit (mechanical zero) with a positive high speed. When the mechanical hard limit is met and the blocking force is equal to the limited torque
output of the motor, it will decelerate and stop. Home offset in negative direction, at high-speed, a total distance of 0x607C. The position of the motor after stopping is 0, the mechanical

home.
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Homing Method -2: Negative regression, look for negative mechanical hard limit and Z Phase pulse signal on offset

Motion Trajectory L H

offset

Zphase signal | |

Negative mechanical hard limit

a) Start the return to the mechanical hard limit (mechanical zero) with a negative high speed. When the mechanical hard limit is met and the blocking force is equal to the limited
torque output of the motor, it will decelerate and stop. Home offset in forward direction, at low-speed, until the first Z-Pulse is detected. Then offset in the forward direction

again, at high speed, a total distance of 0x607C. The position of the motor after stopping is 0, the mechanical home.

Homing Method-1: Positive regression, look for positive mechanical hard limit and Z Phase pulse signal

Motion Trajectory H L

offset

Zphase signal | |

Positive hard limit

a) Start the return to the mechanical hard limit (mechanical zero) with a positive high speed. When the mechanical hard limit is met and the blocking force is equal to the limited torque output of
the motor, it will decelerate and stop. Home offset in negative direction, at low-speed, until the first Z-Pulse is detected. Then offset in the negative direction again, at high speed, a total distance

of 0x607C. The position of the motor after stopping is 0, the mechanical home.
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Homing Method 1~35 are defined by the CiA402 drive profile specification.

Note:

When using Homing methods 1 ~ 35, after the homing operation is completed, the actual position of the motor 0x6064 is the value of the home

offset 0x607C.

Homing Method 1: Negative regression, find the negative limit and Z Pulse signal

—

L

Motion Trajectory

Z-phase signal

Negative limit signal

a) When starting the regression, NOT=0. Start the regression at a negative high speed, after encountering the NOT rising edge, decelerate

and reverse, running at a forward low speed, encountering the FIRST Z pulse signal after the NOT descending edge.
b) NOT = 1 at the beginning of the regression, which begins at a forward low speed and stops at the first Z pulse after encountering the

descending edge of NOT.

Homing Method 2: Positive regression, find the positive limit and Z Pulse signal

E

Motion Trajectory

Z-phase signal |

Positive limit signal L

a) POT = 0 at the beginning of the regression. Start the regression at a forward high speed, encounter the POT rising edge, decelerate, reverse at a

negative low speed, and encounter the first Z pulse after the POT falling edge.

b) POT=1 at the beginning of the regression. Start the regression at a negative low speed and stop at the first Z pulse after encountering the pot
falling edge.
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Homing Method 3: Positive regression, find the origin sensor falling edge and Z Pulse signal

|

i

i

i

i

|

i
Movement track L L

i

i

i

i

i

i

i

Z-phase signal

Home switch signal

a) HOM-SW = 0 at the beginning of the regression. Start the regression at a forward high speed, encounter the HOM-SW rising edge, decelerate,

reverse, run at a negative low speed, and stop at the first Z pulse after encountering the HOM-SW descending edge.

b) HOM-SW = 1 at the beginning of the regression. Start the regression at low speed in the negative direction, meet the first Z pulse after the HOM-
SW falling edge.

Homing Method 4: Positive regression, find the origin sensor rising edge and Z Pulse signal

Movement track

]
1
|
i
| | |
1
Z-phase signal I
T
i
|
|
1
|

Home switch signal
a) HOM-SW = 0 at the beginning of the regression. Start the regression at a forward high speed. After encountering the HOM-SW rising edge,
decelerate, reverse at negative low-speed returning to a HOM-SW invalid position (HOM-SW=0) and decelerate to a stop. Afterwards, move forward at

low-speed, encounter the first Z pulse after the HOM-SW rising edge.

b) HOM-SW = 1 at the beginning of the regression. Start the regression at a negative low speed. After encountering the HOM-SW falling edge,

decelerate, reverse, and move forward at low speed. Stop at the first Z pulse after encountering the HOM-SW rising edge.
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Homing Method 5: Negative regression, find the origin sensor falling edge and Z Pulse signal

( i '
Motion Trajectory | L
i

Z-phase signal

Home switch signal

a) HOM-SW=0 at the beginning of the regression. Begin the regression at a negative high speed, encounter the HOM-SW rising edge, decelerate,

reverse, run at a forward low speed, and stop at the first Z pulse after encountering the HOM-SW falling edge.

b) At the beginning of the regression, HOM-SW=1. Begin the regression at a forward low speed and stop at the first Z pulse after
encountering the HOM-SW falling edge.

Homing Method 6: Negative regression, find the origin sensor rising edge and Z Pulse signal

Motion Trajectory

Z-phase signal |

Home switch signal

a) At the beginning of the regression HOM-SW = 0. Begin the regression at negative high speed. After encountering the HOM-SW rising edge, decelerate,
reverse, run at a forward low speed until reaching a HOM-SW invalid position (HOM-SW=0) again and then decelerate to a stop. Begin moving at negative low

speed until encountering the first Z pulse after the HOM-SW rising edge.

b) At the beginning of the regression HOM-SW=1. Begin the regression at a forward low speed, after encountering the HOM-SW falling edge,

decelerate, reverse at negative low speed. Stop at the first Z pulse stops after encountering the HOM-SW rising edge.
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Homing Method7: Positive regression. Find the origin sensor falling edge and ZPulse signal. Automatically reverse when encountering the positive limit

Z-phase signal | |

H |
I L) |
. H |
. | —_
R H )
Motion Trajectory i i Ci\
DL

Home switch signal

Positive limit switch signal /_L

a) At the beginning of the regression, HOM-SW=0 and the load is located on the negative side of the home sensor position. Start the regression at a positive high
speed, and until encountering HOM-SW. After the rising edge, decelerate, reverse, and run at low speed in the negative direction, and stop at the first Z pulse after
the falling edge of HOM-SW.

b) At the beginning of the regression, HOM-SW=0 and the load is located on the positive side of the home sensor position. Start the regression at high speed in the
positive direction, and encounter the rising edge of the POT. After the rising edge, decelerate, reverse, and run at high speed in the negative direction. After
encountering the rising edge of HOM-SW, decelerate, reverse, and run at low speed in the forward direction to HOM-SW. after reaching a HOM-SW invalid position
again (HOM-SW=0), decelerate and stop. Then run at a low speed in the negative direction, and stop at the first Z pulse after encountering the falling edge of HOM-
SW.

) At the beginning of the regression, HOM-SW=1. Start the regression at low speed in the negative direction, and stop at the first Z pulse after encountering the
falling edge of HOM-SW.

Return-to-origin method 8: Forward return, look for the rising edge of the origin sensor and Z pulse signal, and automatically reverse when encountering the
positive limit

Homing Method 8: Positive regression. Find the home sensor rising edge and Z Pulse signal. Automatically reverse when encountering positive limit

|

~
Ll—

Movement track

==

N

Z-phase signal |

Home switch signal

Positive limit switch signal L

a) At the beginning of the regression HOM-SW = 0. The load is located on the negative side of the location of the home sensor. Begin the regression at forward

high speed. After encountering the HOM-SW rising edge, decelerate, reverse at negative low speed until reaching a HOM-SW invalid position (HOM-SW=0) and
then decelerate to a stop. Then run forward at low speed stopping at the first Z-pulse after the HOME-SW rising edge.

b) At the beginning of the regression HOM-SW = 0. The load is located on the positive side of the location of the home sensor. Begin the regression
at a forward high speed. After encountering the rising edge of the POT, decelerate and reverse at negative high-speed. After encountering the
falling edge of the HOM-SW, decelerate and reverse at forward low-speed operation. Stop at the first Z pulse after encountering the HOM-SW rising

edge.

¢) At the beginning of the regression HOM-SW = 1. Begin the regression at a negative low speed. After encountering the HOM-SW falling edge,

ecelerate and reverse at Torward Iow speed. Stop a eTIrs pulse stops arter encountering the - rising edge.
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Homing Method 9: Positive regression. Find the home sensor rising edge and the Z pulse signal. Automatically reverse when encountering positive limit

| | |
| | |
N H | 1 |
' b)) |
Lo |
. _H *
i I i L) i
[ H :)
Motion Trajectory | e '
s |
S |
| N |
Lo |
o |
| e/ |
o |
| | |
Z-phase signal | | 1
T T T
|
Home switch signal 3
|
|

Positive limit switch signal L

a) At the beginning of the regression HOM-SW = 0. The load is located on the negative side of the home sensor. Begin the regression at a forward high speed until

encountering a HOM-SWfalling edge. Decelerate and reverse at a negative low speed. Stop at the first Z pulse after encountering the HOM-SW rising edge.

b) At the beginning of the regression HOM-SW = 0. The load is located on the positive side of the home sensor. Begin the regression at a forward high speed. After
encountering the rising edge of the POT, decelerate and reverse at negative high-speed. After encountering the rising edge of HOM-SW, decelerate and reverse at
forward low speed until reaching a HOM-SW invalid position (HOM-SW=0). After reaching the position,decelerate to a stop. After, run at a negative low speed. Stop at

the first Z pulse stops after encountering the rising edge of the HOM-SW.

¢) At the beginning of the regression HOM-SW=1. Begin the regression at a forward low speed. After encountering the HOM-SW falling edge, decelerate and reverse

at a negative low speed. Stop at the first Z pulse after encountering the rising edge of THE HOM-SW.

Homing Method 10: Positive regression, find the home sensor falling edge and the Z Pulse signal. Automatically reverse when encountering positive limit

Motion Trajectory

.

Z-phase signal

Home switch signal

Positive limit switch signal L

a) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regressio at a forward high speed.

After encountering the HOM-SW rising edge decelerate and reverse at a negative low-speed to the HOM-SW invalid position (HOM-SW=0) and deceleration to a

stop. Then move forward at a low speed, stopping after encountering the first Z pulse after the HOM-SW descending edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a positive high speed,
until encountering the rising edge of the POT. Decelerate and reverse at negative high-speed. After encountering the rising edge of the HOM-SW, decelerate and

reverse at a positive low speed, coming to a stop at the first Z pulse stops after the HOM-SW falling edge.

c) At the beginning of the regression, HOM-SW=1. Begin the regression at a positive low speed and stop at the first Z pulse after encountering

the HOM-=-SWattimgedge:
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Homing Method 11: Negative regression, find the origin sensor falling edge and the Z pulse signal. Automatically reverse when encountering negative limit

Motion Trajectory ( H J

Z-phase signal

Home switch signal

—

a) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a negative high speed,

Negative limit switch signal

until encountering the HOM-SW rising edge. Deceleration and reverse at positive low speed. Stop at the first Z pulse after encountering the HOM-SW falling edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a negative high speed until
encountering the rising edge of NOT. Decelerate, reverse at forward high speed operation. After encountering the rising edge of HOM-SW, decelerate and reverse at negative
low speed running past HOM-SW. After reaching the invalid HOM-SW position (HOM-SW=0), the decelerate to a stop. Then runs at a positive low speed, stopping at the first Z
pulse after encountering the falling edge of the HOM-SW.

¢) At the beginning of the regression, HOM-SW=1. Begin the regression at a positive low speed and stop at the first Z pulse after encountering the HOM-SW falling edge.

Homing Method 12: Negative regression, look for the rising edge of the home sensor and Z pulse signal. Reverse automatically after encountering the negative limit.

=
N

Motion Trajectory

Z-phase signal

Home switch signal T

—

a) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a negative high speed until

Negative limit switch signal

encountering the HOM-SW rising edge. Decelerate and reverse at a forward low speed until reaching the HOM-SW invalid position (HOM-SW=0). Then decelerate to a stop travel

a negative low speed. Stop at the first Z Pulse after encountering the HOM-SW rising edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a negative high speed, until
encountering the rising edge of NOT. Decelerate and reverse at a positive high-speed. After encountering the falling edge of HOM-SW, decelerate, reverse at negative low-speed

operation. Stop at the first Z pulse after encountering the HOM-SW rising edge.

) At the beginning of the regression HOM-SW=1. Begin the regression at a forward low speed until encountering the HOM-SW falling edge. Decelerate and reverse

at a negative low speed. Stop at the first Z pulse after encountering the HOM-SW rising edge.
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Homing Method 13: Negative regression, find the home sensor rising edge and the Z pulse signal. Automatically reverse when encountering negative limit

o

Motion Trajectory

e

g

Z-phase signal

Home switch signal

Negative limit switch signal —|

a) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a negative high speed,

until encountering the falling edge of the HOM-SW. Decelerate and reverse at a positive low speed. Stop at the first Z pulse after encountering the HOM-SW rising

edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a negative high speed,
until encountering the rising edge of NOT. Decelerate and reverse at positive high-speed until encountering the rising edge of HOM-SW. Decelerate and reverse at
negative low speed until reaching a HOM-SW is invalid position(HOM-SW=0). Afterwards, decelerate to a stop. Run forward at a low speed. Stop at the first Z pulse

after encountering the rising edge of HOM-SW.

¢) At the beginning of the regression HOM-SW= 1. Begin the regression at a negative low speed until encountering the HOM-SW falling edge. Decelerate and reverse

and positive low speed. Stop at the first Z pulse after encountering the rising edge of the HOM-SW.

Homing Method 14:negative regression, find the home sensor rising edge and the Z pulse signal. Automatic reverse when encountering negative limit

|/
H

S

—_—

C H
Motion Trajectory L )
: = |
L []

Z-phase signal

Home switch signal

Negative limit switch signal J

a) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of origin sensor. The regression begins at a negative high speed.

After encountering the HOM-SW rising edge, decelerate, reverse, forward low-speed running to the HOM-SW invalid position and then slow down to stop, after

which the negative low-speed operation, encounter HOM-SW The first Z pulse stops after the descending edge.

b) At the beginning of the regression HOM-SW = 0 and Ithe load is located on the negative side of the home sensor. Begin the regression at a negative
high speed until encountering the rising edge of NOT. Decelerate and reverse at positive high-speed. After encountering the rising edge of HOM-SW,

decelerate and reverse at a negative low-speed operation. Stop at the first Z pulse after encountering the falling edge of HOM-SW.

¢) HOM-SW=1 at the beginning of the regression. Begin the regression at a negative low speed and stop at the first Z pulse after encountering the

HOM-SW descending edge. 55 Version:1.0
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Homing Method 15,16: Reserved

Homing Method 17: Negative regression, Looking for negative limit signal

H
- ——]
Motion Trajectory L
A
L
|

Negative limit switch signal

a) When starting the regression, NOT=0. Start the regression at a negative high speed until encountering the NOT rising edge. Decelerate and reverses at a positive low

speed. Stop after encountering the NOT falling edge.

b) When the regression begins, NOT=1. Begin the regression at a positive low speed. Stop after encountering the NOT falling edge.

Homing Method 18: Positive regression, look for positive limit signal

Motion Trajectory %

L,
Positive limit switch signal _L

a) Pot=0 at the beginning of the regression. Start the regression at a positive high speed until encountering the POT rising edge. Decelerate and reverse at a

negative low speed. Stop after encountering the POT falling edge.

b) Pot=1 at the beginning of the regression. Start the regression at a negative low speed. Stop after encountering the POT falling edge.
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Homing Method 19: Positive regression, find the home sensor falling edge signal

y

Motion Trajectory

H
—
L
K
K

Home switch signal

a) HOM-SW=0 at the beginning of the regression. Start the regression at a positive high speed until encountering the HOM-SW rising edge.
Decelerate and reverse at a negative low speed. Stop after encountering the HOM-SW falling edge.

b) At the beginning of the regression, the HOM-SW=1. Start the regression at a negative low speed. Stop after encountering the HOM-SW falling edge.

Homing Method 20: Positive regression, find the home sensor rising edge signal

Motion Trajectory

Home switch signal

a) At the beginning of the regression HOM-SW= 0. Begin the regression at a positive high speed until encountering the HOM-SW rising edge.
Decelerate and reverse at a negative low-speed running to the HOM-SW invalid position (HOM-SW=0). Decelerate to a stop. Move at a positive

low-speed. Stop after encountering the HOM-SW.

b) At the beginning of the regression HOM-SW = 1. Begin the regression in a negative low speed until encountering the HOM-SW falling edge. Decelerate

and then reverse in a positive low speed. Stop after encountering the HOM-SW rising edge.
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Homing Method 21: Negative regression, find the home sensor falling edge signal

L H
o P 3'—;
Motion Trajectory } :
L
N

Home switch signal

a) At the beginning of the regression HOM-SW = 0. Begin the regression at a negative high speed until encountering the HOM-SW rising edge.

decelerate and reverse at a positve low speed. Stop after encountering the HOM-SW falling edge.

b) HOM-SW=1 at the beginning of the regression. Start at a positive low speed, and stop after encountering aHOM-SW falling edge.

Homing Method 22: Negative regression, find the home sensor rising edge signal

T

Motion Trajectory

’EJ "

Home switch signal

a) At the beginning of the regression HOM-SW = 0. Begin the regression at a negative high speed until encountering the HOM-SW rising edge. decelerate and
reverse at a positive low-speed until reaching the HOM-SW invalid position (HOM-SW=0) and stop. Then travel at a negative low-speed, stopping after

encountering the HOM-SW rising edge.

b) At the beginning of the regression HOM-SW=1. Begin the regression begins at a positive low speed until encountering the HOM-SW falling edge.

decelerate and reverse at a negative low-speed. Stop after encountering the HOM-SW rising edge.
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Homing Method 23: Positive regression, find the home sensor falling edge signal. Automatically reverse when encountering positive limit

Motion Trajectory

H
—_—
L
k
k
K-

Home switch signal

Positive limit switch signal _L

a) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a positive high speed,

until encountering the HOM-SW rising edge. Decelerate and reverse at a negative low speed. Stop at the HOM-SW falling edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a positive high speed,
until encountering the POT rising edge. Decelerate and reverse at a negative low speed until encountering the rising edge of HOM-SW. Decelerate and reverse at
a positive low speed until reaching HOM-SW invalid position (HOM-SW=0). Decelerate and reverse at negative low speed, stopping after encountering the HOM-

SW falling edge.

¢) At the beginning of the regression HOM-SW=1. Begin the regression at a negative low speed, and stop after encountering the HOM-SW falling edge.

Homing Method 24: Positive regression, find the home sensor rising edge signal. Automatically reverse when encountering positive limit

Motion Trajectory

Home switch signal T

Positive limit switch signal

a) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a positive high
speed, until encountering the HOM-SW rising edge. Decelerate and reverse at a negative low speed until reaching HOM-SW invalid (HOM-SW=0) and then
decelerate and stop. Advance at a positive low speed. Stop after encountering the HOM-SW rising edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a positive high speed,
until encountering the POT rising edge. Decelerate and reverse at a negative high speed until reaching the HOM-SW falling edge. Decelerate, reverse at a
positive low-speed. Stop after encountering the HOM-SW falling edge.

) At the beginning of the regression HOM-SW = 1. Begin the regression at a negative low speed. After encountering the HOM-SW falling edge, decelerate and

reverse at a positive low speed. Stop after encountering the HOM-SW rising edge.
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Homing Method 25: Positive regression, find the home sensor rising edge signal. Automatically reverse when encountering positive limit

Motion Trajectory H \

Tl T

Home switch signal

—

a) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a positive high speed

Positive limit switch signal

decelerating after encountering the HOM-SW falling edge. Reverse and run at a negative low speed. Stop after encountering the HOM-SW rising edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a positive high speed,
until encountering the POT rising edge. Decelerate and reverse at negative high-speed. After encountering the rising edge of the HOM-SW, decelerate and reverse
at a positive low speed until reaching HOM-SW invalid (HOM-SW=0). Decelerate and reverse at a negative low speed. Stop after encountering the rising edge of
HOM-SW.

) At the beginning of the regression HOM-SW = 1. Begin the regression at a positive low speed until encountering the HOM-SW falling edge. Decelerate and

reverse at a negative low speed and stop after encountering the rising edge of HOM-SW.

Homing Method 26: Positive regression, find the home sensor falling edge signal. Automatically reverse when encountering positive limit

-l

Motion Trajectory H

I
N

LA

Home switch signal

Positive limit switch signal L

a) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a positive high speed

until encountering the HOM-SW rising edge. Decelerate and reverse at negative low-speed until reaching the HOM-SW invalid region (HOM-SW=0) . Decelerate to a

stop. Move at a positive ow speed. Stop after encountering the HOM-SW falling edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a positive high speed,
until encountering the POT rising edge. Decelerate and reverse at negative high-speed until encountering the rising edge of HOM-SW. Decelerate and reverse at a

positive low-speed. Stop after encountering the HOM-SW falling edge.

¢) HOM-SW=1 at the beginning of the regression. Begin the regression at a low positive speed. Stop after encountering the HOM-SW falling edge.
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Homing Method 27: Negative regression, find the home sensor falling edge signal. Automatically reverse when encountering negative limit

‘ o W
gl L}
_H o
Motion Trajectory C—Hl §
L N
A
Fo

Home switch signal

=

a) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at a negative

Negative limit switch signal

high speed until encountering the HOM-SW rising edge. Decelerate and reverse at a positive low speed. Stop after encountering the HOM-SW falling

edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a negative high
speed until encountering the NOT rising edge. Decelerate and reverse at a positive high-speed until encountering the rising edge of HOM-SW. Decelerate and
reverse at a negative low speed until reaching HOM-SW=0. Decelerate and reverse at a positive low speed. Stop after encountering the falling edge of the HOM-

SW.

c) HOM-SW=1 at the beginning of the regression. Begin the regression at a positive low speed. Stop after encountering the HOM-SW falling edge.

Homing Method 28: Negative regression, find the home sensor rising edge signal. Automatically reverse when encountering negative limit

| H i
. 5
Motion Trajectory —l
¢ H
T
oy
K/

Home switch signal

=

Negative limit switch signal

a) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression with a negative high speed
until encountering the HOM-SW rising edge. Decelerate and reverse at a positive low-speed until HOM-SW=0 and decelerate to a stop. Then move at a negative
low-speed. Stop after encountering the HOM-SW rising edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression with a negative high speed until

encountering the HOM-SW rising edge. Decelerate and reverse at a positive high-speed until encountering the falling edge of HOM-SW. Decelerate and reverse at a negative
low speed operation. Stop after encountering the HOM-SW rising edge.

) At the beginning of the regression HOM-SW = 1. Begin the regression at a positive low speed until encountering the HOM-SW falling edge. Decelerate and

reverse at a negative low speed. Stop after encountering the HOM-SW rising edge.
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Homing Method 29: Negative regression, find the home sensor rising edge signal. Automatically reverse when encountering negative limit

1l

Motion Trajectory

—

Home switch signal -

Negative limit switch signal J_

a) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression with a negative high

speed until encountering the HOM-SW falling edge. Decelerate and reverse at positive low-speed. Stop after encountering the HOM-SW rising edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression with a negative high
speed until encountering the NOT rising edge. Decelerate and reverse at a positive high speed until encountering the HOM-SW rising edge. Decelerate and

reverse at a negative low speed reaching HOM-SW=0. Decelerate and reverse at a forward low speed. Stop after encountering the rising edge of HOM-SW.

c) HOM-SW = 1at the beginning of the regression. Begin the regression at a negative low speed until encountering the HOM-SW falling edge. Decelerate and

reverse at positive low speed. Stop after encountering the rising edge of HOM-SW.

Homing Method 30: Negative regression, find the home sensor falling edge signal. Automatically reverse when encountering negative limit

H
B ———————
| Lo
_ | H ke
Motion Trajectory CT—H| i i
,4—)
k|

Home switch signal

Negative limit switch signal J

a) At the beginning of the regression HOM-SW = 0 and the load is located on the positive side of the home sensor. Begin the regression at negative high speed
until encountering the HOM-SW rising edge. Decelerate and reverse at positive low-speed until reaching HOM-SW=0. Decelerate and reverse at negative low-

speed. Stop after encountering the HOM-SW falling edge.

b) At the beginning of the regression HOM-SW = 0 and the load is located on the negative side of the home sensor. Begin the regression at a negative high speed until
encountering the rising edge of NOT. Decelerate and reverse at a positive high-speed until encountering the rising edge of HOM-SW. Decelerate and reverse at a negative low-
speed. Stop after encountering the HOM-SW falling edge.

) At the beginning of the regression, the HOM-SW=1. Begin the regression at a negative low speed. Stop after encountering the HOM-SW falling edge.
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Homing Method 31,32 Reserved

Homing Method 33: negative regression, find the first Z Pulse signal

Motion Trajectory

Z-phase signal

a) Start regression at a low negative speed. Stop after encountering the first Z pulse.

Homing Method 34: Positive regression, find the first Z Pulse signal

Motion Trajectory

Z-phase signal | |

a) Start the regression at a postive low speed. Stop after encountering the first Z pulse

Homing Method 35:Take the current position as the machine origin

offset

Negative mechanical hard limit Mechanical origin Mechanical zero Positive mechanical hard limit
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4.8 Q Program Control Mode

The Q Program Control mode is a control method unique to Applied Motion Products. By programming in Q language, complex motion control can be

achieved with minimal use of the CiA402 motion control protocol. Each drive can store up to 12 Q program segments, and each Q segment can support to

63 lines of instruction. Q programs must be pre-written and downloaded to the drive via the Luna Software. The controller sends instructions via CANopen

communication to invoke the Q program. Enabling the Q programming control mode requires the 0x6060 to be set to -1.

4.8.1 Q Program Control Mode Related Objects

index sub-index name access type type of data unit set range Defaults PDO
0x603F error code RO UNSIGNED16 —— —— 0 TxPDO
0x6040 control word RW UNSIGNED16 —_— 0~216-1 0 RxPDO
0x6041 status word RO UNSIGNED16 —_— 0 TxPDO
0x605A quick stop RW INTEGER16 —— 0~8 2 NO
0x605B Shutdown method RW INTEGER16 —_— 0~1 1 NO
0x605C Prohibited mode of operation RW INTEGER16 _— 0~1 1 NO
0x605D stop mode RW INTEGER16 —_— 0~1 0 NO
0x6060 control mode RW INTEGERS —_— -1~10 0 RxPDO
0x6061 Control mode display RO INTEGERS —_— —_— 0 TxPDO
0x6064 o actuallocation RO INTEGER32 Pulses —— 0 TXPDO
0x606C actual speed RO INTEGER32 Pulses/s —— 0 TxPDO
0x6073 Maximum current RW UNSIGNED16 0.1% 0~3000 3000 RxPDO
0x6077 actual torque RO INTEGER16 0.1% —_— 0 TxPDO
0x6078 actual current RO INTEGER16 0.1% —_— 0 TxPDO
0x607F Maximum speed RW UNSIGNED32 Pulses/s 0~232-1 800000 RxPDO
0x6085 Emergency stop deceleration RW UNSIGNED32 | Pulses/s2 0~232-1 30000000 NO
0x60F4 Actual position deviation RO INTEGER32 Pulses _— 0 TxPDO
0x2007 Qblock number RW UNSIGNEDS8 —_— 1~12 1 RxPDO
0x2AB1 0x03 Dynamic braking action when an error is reported RW UNSIGNED32 —_— 0~3 0 NO
0x04 The longest action time when an error s reported RW UNSIGNED32 ms 0~30000 0 NO
4.8.2 Control Word settings
In Q Program Control Mode, the meaning of the Control Word 0x6040 is as follows. The shaded bits are used in Q Program Control Mode.
1500010 9 8 7 6 5 4 3 2 1 0
Reserved | Reserved Halt Fault reset | Reserved | Reserved Q p;;g:;am oggfati:gn Quick stop \Ecr:I?;)g:z Switch on
bit name value instruction
. 0 invalid
0 Switch on Start the servo operation
1 efficient
0 invalid
1 Enable voltage Turn on the main circuit power
1 efficient
2 Quick Stop quick stop 0 e,
1 invalid
. 0 invalid
3 Enable Operation Servo operation
1 efficient
4 Q program start start executionQprogram 0->1 invokedQblock
5 Reserved reserved 0 reserved function,Please keep it as 0"
6 Reserved reserved 0 reserved function, Please keep it as "0”
7 Fault reset Error reset >1 Perform an error reset
8 Halt stop 0 Al
1 according toOx605DThe set stop method executes the stop action
9 Reserved reserved 0 reserved function,Please keep it as "0"
10~15 Reserved reserved 0 reserved function,Please keep it as "0”
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4.8.3 Status Word definition

In Q Program Control Mode, the meaning of the Status Word 0x6041 is as follows. The shaded bits are used in Q Program Control Mode.

7 6 5 4 3 2 1 0
Switch on Voltage Operation Ready to
Warnin ) uick sto Fault Switched on )
9 disabled Q P enabled enabled switch on
15 14 13 12 11 10 9 8
o Target
Reserved Reserved Reserved Reserved Internal limit Remote Reserved
Reached
bit name ez
. 0 invalid
0 Ready to Switch on Servo ready
1 efficient
) 0 invalid
1 Switched on Servo operation can be turned on
1 efficient
) 0 invalid
2 Operation enabled Servo operation is on
1 efficient
0 no error
3 Fault reportanerror
1 There is an error
0 invalid
4 Voltage enabled Main circuit power on
1 efficient
X 0 Quick stop works
5 Quick stop quick stop
1 Quick stop doesn't work
. . 0 invalid
6 Switch on disabled Servo not working
1 efficient
Warning Callthe police 0 reserved function,keep as "0"
Reserved reserved 0 reserved function,keep as "0”
0 invalid
9 Remote remote control
1 Control word control is valid
0 control wordbit8=0,QProgram not finished
control wordbit8=1,decelerating
10 Target Reached Qprogram run complete
1 control wordbit8=0,Qprogram run complete
control wordbit8=1,speed isO
L i 0 Digital limit input is not triggered
11 Interanl limit active Internal limit is valid
1 Digital limit input is triggered
12 Reserved reserved 0 reserved function,keep as "0”
13 Reserved reserved 0 reserved function,keep as "0”
14 Reserved reserved 0 reserved function,keep as "0"
15 Reserved reserved 0 reserved function,keep as "0”
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4.8.4 Functional example

Step 1: Enable Homing Mode

Write the value -1 to 0x6060. To confirm the control mode, query 0x6061.

Step 2: Motor Enable

Write 0x06,0x07,0x0F sequentially to 0x6040 to enable the motor. To confirm the status of the motor, query 0x6041
Step 3: Set Run Parameters

According application requirements, the user selects the Q program segment to run by writing to 0x2007

Step 4: Execute/Halt Motion
The controller can control the execution/stop of the homing operation by toggling the state of bit 4 of 0x6040. When bit 4 changes from '0' to '1', the motor

begins to execute the set Q segment.
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5 Application function

5.1 Digital input and output functions

The M3 CANopen series AC servo drives have 8 general purpose inputs and 4 general purpose outputs that can be software configured. The logical state of each signal and its
meaning may also be configured. Only one function may be assigned to each input and output. The same function cannot be assigned to different inputs or outputs at the

same time.

The general purpose inputs X7 and X8 are high-speed inputs. When using functions with precision requirements, use the X7 and X8 high-speed inputs.

[ | List of assignable input functions
function code
function name symbol Closed | Open
General Purpose Input GPIN 0
Alarm clear A-CLR 3 4
Forward rotation prohibiton limit CW-LMT 5 6
Reverse prohibition fimit CCW-LMT 7 8
Gain switching GAIN-SEL 11 12
emergency stop E-STOP 13 14
Torque limit input TQ-LMT 19 20
Zero speed clamp input ZCLAMP twenty one twenty two
Speed limit input V-LMT 37 38
origin sensor HOM-SW 39 40
virtualforward rotation pronivicon e | Virtual-CW-LMT 41 42
Virtual reverse prohibition limit | Virtual-CCW-LMT 43 44

Closed: Digital input ON
Open: Digital input OFF

b General Purpose

General purpose digital input. Does not affect motor action. Controller can monitor input port status.

®  Alarm clear

Clear drive alarm status through external digital signal,Some alarm states cannot be cleared by this function.

° CW Position Limit

Inputs that prohibits movement in the CW direction. After this input is valid, the motor decelerates to a stop according to the quick stop

deceleration value 0x6085. Bit 1 of the I/0 status object 0x60FDis set to 1. Bit 11 of the Status Word 0x6041 (Inertia limit active) is setto 1.

External CW limit signal used in homing mode.

o CCW Limit

Inputs that prohibits movement in the CCW direction. After this input is valid, the motor decelerates to a stop according to the quick stop

deceleration value 0x6085. Bit 0 of the I/0 status object 0x60FDis set to 1. Bit 11 of the Status Word 0x6041 (Inertia limit active) is setto 1.

External CCW limit signal used in homing mode.

° Gain Switching
Select to use the first group/second group of gain parameters through external digital signal. When this input is valid, use the second set of gain parameters. When this input

is invalid, use the first set of gain parameters.

o Emergency Stop

Control the motor to decelerate and stop through an external digital signal. When this input is valid, the motor decelerates to a stop according to the stop method set by 0x2038.
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®  Torque Limit Input

Switch the torque limit value through an external digital signal. When this input is valid, the motor will be controlled according to the 1/0 control

method of the torque limit control mode set by 0x2A02.

° Zero speed clamp input

The command speed is forced to 0 by an external digital signal. When this input is valid, the absolute value of the actual speed of the motor is within the zero-speed
judgment threshold (0x2A16 sub-index 1). When duration of time reaches that set by 0x2A15 sub-index 2, the servo system enters a standstill, rotor lock state. At this

point, the control loop of the system will ensure the motor returns to the locked standstill position - even if the motor shaft rotates due to external forces.

®  Speed LimitInput
The motor speed in torque mode is limited by an external digital signal. When this input is valid, the speed limit function is valid, and the speed limit

value is set by 0x6081 setting.

d Home Sensor

Deceleration signal or Home Sensor signal during the homing process. When this input is valid, bit 2 of the digital input
status object 0x60FD (home switch) takes a value of 1.

° Software CW Position Limit

When this input is valid, it does not affect the motor action. Bit 1 (CW limit) of the digital input status object

0x60FD is set to 1. ExternalCW limit signal used in homing mode.

° Software CCW Position Limit

When this input is valid, it does not affect the motor action. Bit 0 (CCW limit) of the digital input status object

0x60FD is set to 1. External CCW limit signal used in homing mode.

. Digital Input Related Objects
index | sub-index | COAE@ | inmsvucton name access type type of data unit | setrange Defaults PDO
0x01 P5-00 MU1 digital input1Features RW UNSIGNED16 —_— 0~46 7 NO
0x02 | P5-01 MU2 digital input2Features RW UNSIGNED16 —_— 0~46 5 NO
0x03 | P5-02 MU3 digital input3Features RW UNSIGNED16 —_— 0~46 3 NO
0x2A20 0x04 | P5-03 MU4 digital input4Features RW UNSIGNED16 —_— 0~46 0 NO
0x05 | P5-04 MU5 digital input5Features RW UNSIGNED16 _— 0~46 13 NO
0x06 | P5-05 MU6 digital input6Features RW UNSIGNED16 —_— 0~46 19 NO
0x07 | P5-06 MU7 digital input7Features RW UNSIGNED16 _— 0~46 0 NO
0x08 | P5-07 MU8 digital input8Features RW UNSIGNED16 —_— 0~46 39 NO
0x01 | P5-28 FI1 digital inputifilter RW UNSIGNED16 ms 0~8000 0 NO
0x02 | P5-29 FI2 digital input2filter RW UNSIGNED16 ms 0~8000 0 NO
0x03 | P5-30 FI3 digital input3filter RW UNSIGNED16 ms 0~8000 0 NO
Ox2A21 0x04 | P5-31 FI4 digital input4filter RW UNSIGNED16 ms 0~8000 0 NO
0x05 | P5-32 FI5 digital input5filter RW UNSIGNED16 ms 0~8000 0 NO
0x06 | P5-33 FI6 digital input6filter RW UNSIGNED16 ms 0~8000 0 NO
0x07 | P5-34 FI7 digital input7filter RW UNSIGNED16 ms 0~8000 0 NO
0x08 | P5-35 FI8 digital input8filter RW UNSIGNED16 ms 0~8000 0 NO

Note: Do not set the 0x2A20 parameter value to a value other than the function code.
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. List of Assignable Output Functions
function code
function name symbol Closed open
Universal output GPOUT 0
fault output ALM 2
warning output WARN 3 4
Brake release output BRK 5 6
Servo on status SON-ST 7 8
Positioning completed COIN 9 10
Dynamic error following DYM-LMT 11 12
Torque arrives TQ-REACH 13 14
torque limit T-LMT 15 16
same speed V-COIN 17 18
speed to reach AT-SPD 19 20
speed limit V-LMT twenty one wenty two
Servo Ready S-RDY owentythree | twenty four
back to origin complete HOMED 25 26
Software imit forwerd otation) SLCW 27 28
Software limit (reverse) SLCCW 29 30
Location arrives IN-POS 31 32
Zero speed detection output Z-SPD 33 34
same torque T-COIN 35 36

Closed: Output ON
Open: Output OFF

o General Purpose Output

General purpose digital output. The controller can force the output signal state.

®  Fault Output

Output is employed when the drive experiences any type of Fault

Warning Output

Output is employed whent he drive produces any type of warning.

° Brake Release Output

Used to control the electromagnetic brake action of the motor. Since the brake has a delay in action, in order to avoid damage to the brake, it is necessary to pay attention to
the state of the motor during use. When working in CSP, CSV and CST control modes, the parameter setting value of P5-24 is invalid. When designing the control program, be

sure to allow enough time to ensure that the brake is open before controlling the motor movement, otherwise the motor brake will be damaged.

|

|

ON T

S_ONSignal |
I
I

OFF ——

I
ON |
|

Power up the motor

OFF ——

\

ON |

BRK signal |
\
\

OFF

ON |
brake action [
OFF —HJ
ON | | |
motion comman oFF / \

ON \ \ \ [
actual movement \ \ \ \
OFF
\ \ \ \
e [
exercise waiting timeP5-24set up de-enable delayP5-25set up
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e Servo On Status

Output is used to notify when the servo enable is turned on.

b Position Reached

This output is used when the commanded position is reached. This occurs when no new location command is received internally by the drive during the set completion
detection time at the command position in object 0x2A15 sub-index 4. Also when the absolute value of the position deviation value is within the position error threshold

of the positioning completion signal 0x2A15 sub-index 3 for the duration setin 0x2A15 sub-index 2.

command position

actual location

(Positioning completion signal position error threshold) |

|
|
:<_ 0x2A15-Sub2 —>

! Motion Condition Timer
—!  l—0x2A15-Sub4 !

(command position input completion detection time)

Positioning complete signal

Dynamic Error Following

Output is used to notify that the absolute value of the position deviation value is within the dynamic following error threshold set in 0x2A15 sub-index 1.

Position error curve

0x2A15-Sub1

- (0x2A15-Sub1)

—_———— g —— —

output

output

output

Dynamic error following signal no output no output no output

b Commanded Torque Reached
This output is valid when the difference between the actual torque and the torque reached threshold value stored in 0x2A18 is greater than 0x2A17 and the duration reaches

the set time of 0x2A15 sub-index 2.

During the torque drop phase, this output is invalid when the difference between the torque reached threshold stored in 0x2A18 and the the actual torque is less than 0x2A17.

torque

0X2A17 F———— == A —- - — = _— - -
|

Ox2A18 —— — — — T —- -

SOX2A17 [ == = 5 -
| |
| |
(- !
0 — | time
|
l—sy OX2A15-Sub2 :
I | output
1
Torque arrival signal no output no output
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* torque limit

®  Speed Consistency

set time of 0x2A15 sub-index 2.

speed

0x2A16-Sub3
N

 —

0x2A16-Sub3

This output is valid when the output torque reaches the torque limit setting value in the corresponding torque limit mode.

command speed =====———

Command speed after acceleration and deceleration processing

actual speed =—

0x2A16-Sub3

N
X

i

output

7
|
|
|

Speed coincidence signal

no output

0x2A15-Sub2 sy

output

no output

| |
}«—s| 0x2A15-Sub2

|
output

®  Target Speed Reached

S

speed arrival si

* Speed Limit

* Servo Ready

Homing Complete

b software limit (Positive)

peed

0x2A16-Sub2

gnal

duration reaches the set time of 0x2A15 sub-index 2.

This output is valid when the absolute value of the actual speed exceeds the setpoint of the determined speed to the target value of 0x2A16 sub-index 2, and the

time

0x2A15-Sub2  l—sy

no output

I output

no output

This output is valid when the homing operation ends normally.

This output is valid when the actual position exceeds the positive software limit value

This output is valid when the main and control circuits are turned on, if the driver does not have a fault alarm.

This output is valid when the actual speed reaches the maximum speed of the motor or when the speed limit in torque mode is reached.

This output is valid when the absolute value of the velocity deviation value is within the speed uniform fluctuation range 0x2A16 sub-index 3 and the duration reaches the
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4 software limit (Negative)

This output is valid when the actual position exceeds the software limit value in the negative direction.

° Location arrives

When the actual position of the motor and the absolute reach position 0x2A14The absolute value of the difference is not greater than100PulsesTime, This output works.
actual locatiop pulses
0x2A14+100  — — — — —

0214 | — — — — —
0x2A14-100 | — — — —

time

utputI

position arrival signal
no output no output

4 Zero speed detection output

This output is valid when the actual absolute speed value is within the zero-speed judgment threshold 0x2A16 sub-index 1 and the duration reaches the set time

of 0x2A15 sub-index 2.

speed / actual speed

0x2A16-Sub1 _t

AL

|

|

0x2A15-Sub2 |<—>:
|

|

time

output
Zero speed signal no output no output

®  Torque Consistency
This output is valid when the absolute value of the difference between the actual torque and the target torque is within 0x2A17 of the torque consistent fluctuation range and the

duration reaches the set time of 0x2A15 sub-index 2.

[ | Digital Output Related Parameters
index | sub-index | COAE@ | insructon name access type type of data unit | setrange Defaults PDO
0x01 P5-12 MO1 digital output1Features RW UNSIGNED16 —_— 0~36 0 NO
0x02 | P5-13 MO2 digital output2Features RW UNSIGNED16 —_— 0~36 twenty three NO
0x2AT0 0x03 | P5-14 MO3 digital output3Features RW UNSIGNED16 —_— 0~36 2 NO
0x04 | P5-15 MO4 digital output4Features RW UNSIGNED16 —_— 0~36 9 NO

Note: Do not set the 0x2A10 parameter value to a value other than the function code.
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5.2 Virtual digital input function

The virtual digital input function is a function that is not affected by the external digital input hardware circuitry, and the internal state of the input signal is forcibly controlled
by instructions. The virtual digital input function enables the driver to perform the functions of all external digital input signals without receiving external digital input signals,

such as controlling gain switching, torque limiting, zero-speed clamping, forward/reverse disable limits, etc. through digital input signals

° Virtual digital input function related parameters

index sub-index name access type type of data unit set range Defaults PDO
0x2ABO 0x01 Input state settings RW UNSIGNED16 _— 0~2s-1 0 RxPDO
X
0x02 input status enable RW UNSIGNED16 _— 0~2s-1 0 RxPDO

° Enable virtual digital input function
Users can enable the virtual digital input function by setting the parameters of 0x2ABO sub-index 2. Please refer to the following table

0x2ABO sub-index 2 for definitions.

o
=

Features instruction

digital input1

digital input2

digital input3

digital input4 0:Disable virtual input

digital input5 1:Enable virtual input

digital input6

digital input7

Noju|bh WwW|N|=|O

digital input8

15~8 reserved reserved function,Please keep it as "0”

®  Virtual digital input signal state setting

The user can control the status of the input signal by setting the parameters of 0x2ABO sub-index 1. Please refer to the following table 0x2ABO sub-index 1 for each
bit definition.

bit Features instruction

digital input1

digital input2

digital input3

0:virtual input optocoupler disconnected

digital input4

digital input5

1:Virtual input optocoupler on

digital input6

ok~ wWwNI—= O

digital input7

7 digital input8

1 5"'8 reserved reserved function,Please keep it as "0"

. Functional example

Using the virtual input function, digital inputs 1~5 are controlled, and the states of the digital inputs 6~8 are controlled by the
external hardware circuit. The specific operation steps are as follows:
Step 1: Enable the virtual input function for digital inputs 1~5 by setting 0x2ABO Sub-Index 2 = 0x003F

Step 2: Control the virtual inputs 1~5 by setting 0x2ABO Sub-Index 1 = 0x003F

° Precautions for using virtual digital input function
1. After each power-on of the drive, be sure to re-enable the virtual digital input function, otherwise, the virtual input is forced to be

invalid

2. The virtual digital input signal does not support the input signal filtering function
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5.3 Limit function

The limit function is a function that uses a limit signal issued by a switch connected to the driver input and output connector CN2 to disable

motor rotation when the driver receives a valid signal.

Limit function related parameters

function code

function name symbol Action type
Closed Open
Forward rotation prohibition limit CW-LMT 5 6
Decelerate to stop
Reverse prohibition limit CCW-LMT 7 8
Virtual forward rotation prohibition limit Virtual-CW-LMT 41 42
. normal exercise
Virtual reverse prohibition limit Virtual-CCW-LMT 43 44

When the drive digital input is configured to the above function code, the limit function is turned on, and when the driver detects a valid limit

input signal, the motor acts according to the set action mode.

Closed: Digital Input ON
Open: Digital input OFF

b Action Description
logical type function code Action description
When it is detected that the limit input signal is valid:
5
Closed
7 1. motor according toOx6085The set deceleration decelerates to stop
6 2. According to the corresponding valid negative/positive limit signal,digital inputOx60FDofbit0andbit1set1
Open 3. status word0x60410ofbit11(Internal limit active)set1
8 4. The drive prompts the corresponding limit alarm information
39
Closed
41 When it is detected that the limit input signal is valid:
40 According to the corresponding valid negative/positive limit signal,digital inputOx60FDofbitOandbit1set1
Open
42
[}

Precautions for using the limit function

1. In the factory setting, the digital input 1 and 2 are used as the limit signal input ports, and the function codes configured are 7 and 5 respectively

2. When the controller side uses the limit signal to limit the motor motion range, and the limit input signal is connected to the driver, it is recommended that the limit function on the drive side be configured as a
limit function code with the action type of normal movement
3. When the limit function action type is configured as the limit function code of deceleration stop, when only the forward rotation prohibition limit is effective, the motor cannot be driven in the forward direction.

However, the motor can still be driven in the negative direction. Conversely, when only the reverse prohibition limit is effective, the negative direction of the motor cannot be driven, but the positive direction can
move normally
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5.4 CANopen Communication watchdog function

CANopen communication watchdog is used to monitor the status of the master. The slave detects the watchdog sent by the master at intervals set by 0x2060 sub-index 3. If the message is

not received, it is considered that the slave dropped communications. The slave will perform the action specified by 0x2060 sub-index 5 after such a timeout.

L4 Communication watchdog function related parameters
index | sub-index name access type type of data unit | setrange Defaults PDO
0x01 enable watchdog RW UNSIGNED16 —_— 0~1 0 RxPDO
0x02 watchdog status RO UNSIGNED16 —— 0~2 3000 TXPDO
0x2060 | O0X03 | communication nerruption tmeout RW UNSIGNED16 ms 0~65536 500 NO
0x04 watchdog trigger event RW UNSIGNED16 —_— 0~0x1F Ox1F NO
0x05 Actionafter communication inerrupion RW UNSIGNED16 —— 0~14 0 NO
°

Communication watchdog parameter configuration

Step 1: Set the monitoring time

Set the monitoring time via 0x2060 sub-index 3 in

ms Step 2: Set up trigger events

Set the trigger event via 0x2060 sub-index 4
0x01 : RPDO1 0x02 : RPDO2 0x04 : RPDO3 0x08 : RPDO4 0x10 : SYNC
Step 3: Set the motor action after the communication is interrupted

0: Deceleration stops and goes to enable

1: Deceleration stop, keep enabled state

2 ~ 14: Call the Q program,2 for the first Q program,14 for the 12th Q program

Step 4: Turn on the watchdog

Set whether the watchdog is turned on by 0x2060 sub-index 1
0: Do notturnon 1:Turnon
Step 5: check the status of the watchdog. The watchdog status can be determined by 0x2060 sub-index

2 0: Indicates that the watchdog is not turned on

1: Indicates that the watchdog timed out

2: Indicates that the watchdog is turned on, but has not timed out
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5.5 Torque limit function

Torque limiting is a function that controls the output torque of the motor by limiting the output current of the driver. The M3 CANopen series switches the torque limit value

according to the direction of motion, the torque limit input signal, and the torque limit input command of CANopen communications. This function is often used to perform

stamping and suppress torque during start-up /deceleration to protect various types of mechanical equipment.

b Torque Limit Related Parameters
index | sub-index | COAE@ | insructon name access type type of data unit | setrange Defaults PDO
0x2A02 P1-10 LD Torque limit method RW UNSIGNED16 —_ 0~5 1 NO
0x2A03 P1-06 CcC first torque limit RW UNSIGNED16 0.1% 0~3000 3000 NO
0x2A04 | — — | P1-25 X Second torque limit RW UNSIGNED16 0.1% 0~3000 3000 NO
0x2A05 P1-26 cYy Third torque limit RW UNSIGNED16 0.1% 0~3000 3000 NO
0x2A06 P1-27 cz Fourth torque limit RW UNSIGNED16 0.1% 0~3000 3000 NO
0x01 P4-06 AD2 Analog input2dead zone RW UNSIGNED32 mV 0~255 0 NO
. - 10000
0x2A23 0x02 | P4-04 AV2 Analog input20ffset RW INTEGER32 mV 10000 0 NO
0x03 | P4-08 | AFp | Aneleginpucdiowpsssfier [ pyy UNSIGNED32 | 0.1Hz | 0~20000 | 1000 NO
waver
0x2A26 | 0x02 — — | — — |Analog input2Auto zero RW INTEGER32 —_— 0~1 0 NO
0x2A27 0x05 P4-02 AN Analog torque scaling RW UNSIGNED32 0.1% 0~3000 1000 NO
0x60EQ0 _— —_— —_ Forward torque limit RW UNSIGNED16 01 % 0~3000 1 OOO RxPDO
Ox60E1 —_— —_— _— Negative torque limit RW UNSIGNED16 01 % 0~3000 1 OOO RxPDO

Note: 100.0% corresponds to1times the rated torque of the motor.

®  Torque Limit Method

According to the torque limit method 0x2A02 settings, the following actions can be performed.

Torz;i;;gezt; o Forward torque limit Negative torque limit

0 0x60EOQ 0x60E1

1 0x2A03

2 0x2A03 0x2A04

TQ-LMTefficient:0x2A03

3 TQ-LMTinvalid:0x2A05

4 The second analog input torque limit
TQ-LMTefficient:0x2A03 TQ-LMTefficient:0x2A04

> TQ-LMTinvalid:0x2A05 TQ-LMTinvalid:0x2A06

Note: TQ-LMT Indicates the digital torque limit input signal.

The torque limit is limited by the maximum torque limit value.
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5.6 Electronic gear function

An electronic gear is a function in which the input position command received by the driver is multiplied by the set electronic gear ratio and used as a position control for the internal position

command. The electronic gear ratio division (electronic gear ratio <1) or multiplication (electronic gear ratio >1) function allows you to set the actual distance the motor rotates or moves when

the input position command is 1 command unit.

o Electronic gear function related parameters
index | sub-index | COAE | insruction name access type type of data unit set range Defaults PDO
0x2A90 | 0x00 | P3-05 EG Number of pulses required per revolutio RW UNSIGNED32 Pulses |200~131072 131072 NO
0x2A93 0x01 P3-00 EN Electronic gear ratio numerator RW UNSIGNED32 —_— 1~231-1 32000 NO
X
0x02 | P3-01 EU lectronic gear ratio denominator RW UNSIGNED32 _—— 1~231-1 32000 NO
_—— _—— P3'1 6 PU Electronic gear ratio switch RW _— O"‘1 0 _—
Position Command x 0x2A93-Sub1
Internal position command = position command x electronic gear ratio =
0x2A93-Sub2
o Electronic gear ratio setting operation steps

The electronic gear ratio varies depending on the mechanical structure, so please follow the steps below to set it.

Start

Confirm mechanical parameters

confirm distance the load moves

per 1 position command

Calculate Load Shaft Rotation A

The position command required by the circle

Calculate the electronic gear ratio

Setting parameters

Finish

note:

Confirm the reduction ratio of the reducer, the diameter of the gear index circle in the gear transmission,

Pulley indexing circle diameter, screw lead, etc. in pulley drive

Check the distance traveled by the load corresponding to one position command

Combined with mechanical parameters, a position command corresponds to the distance the load moves,

Calculate the number of position commands required for one rotation of the load

1048576

x Reduction ratio

Electronic gear ratio =

The number of position commands required for one rotation of the load

(Reduction ratio refers to the ratio of the speed of the input shaft of the reducer to the speed of the output shaft)

According to the calculation result, set the electronic gear ratio when the motor is stationary

1, the electronic gear ratio setting range 1/8192~8192, when the actual setting of the electronic gear ratio is greater than 8192, the system will automatically calculate according to the

electronic gear ratio of 8192; when the actual setting of the electronic gear ratio is less than 1/8192 , the system automatically calculates the electronic gear ratio as 1/8192.

2. Do not change the electronic gear parameters during the movement of the motor.
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5.7 Gain switching function

Gain switching is a function of switching the position loop gain, speed loop gain, and current loop command torque filter in the motion control of the driver. Using

gain switching, you can optimize the response performance of the motor in the stationary state or motion, when the inertia of the load changes.

The gain switching function of the M3 CANopen series AC servo products is only effective in position and speed control mode and can be controlled by the servo

internal state, gain switching input signal, and gain switching instructions for CANopen communication.

4 Gain switching function related parameters
index | sub-index | COAE@ | insructon name access type type of data unit | setrange | Defaults PDO
0x01 P0-33 SD Gain switching condition selection RW UNSIGNED32 —_— 0~4 0 NO
0x02 | P0-34 PN position deviation RW UNSIGNED32 Pulses 0~231-1 0 NO
0x03 | P0-35 VN actual speed RW INTEGER32 Pulses/s | 0~231-1 0 NO
0X2A69 OXO4 PO-36 TN actual torque RW INTEGER1 6 01 % 0"3000 0 NO
The second gain switches to the first
0x05 | P0-37 SE1 ) ) RW UNSIGNED32 ms 0~10000 10 NO
Gain delay time
0x06 | P0-38 | SE2 | Mefrtamnemneswmesecond RW UNSIGNED32 ms | 0~10000 10 NO
Gain delay time
.

Gain switching mode selection

There are two modes to control the switching of the first set of gains and the second set of gains of the servo drive, as detailed in the following table:

model selected condition instruction
Mode one Digital input configured as gain switching function Switch the gain according to the digital input state
Mode two Mode one is not selected set the gain according to 0x2A69 sub-index 1

Priority of the two modes: Mode 1 > Mode 2

o Gain switching condition settings

value Gain switching condition instruction

0 Fixed at the first set of gains Fixed at the first set of gains
Valid only in position control mode, fully closed-loop function
In the first group of gains, if the absolute value of the actual position deviation exceeds the set value of 0x2A69 sub-index 2, and the

1 Large position deviation duration reaches 0x2A69 sub-index 5, switch to the second group of gains
In the second group of gains, if the absolute value of the actual position deviation is lower than the set value of 0x2A69 sub-index 2, and
the duration reaches 0x2A69 sub-index 6, return to the first group of gains
In the first group of gains, if the absolute value of the actual speed exceeds the set value of sub-index 3 of 0x2A69, and the duration
L. reaches 0x2A69 sub-index 5, switch to the second group of gains

2 Large Speed Deviation
In the second group of gains, if the absolute value of the actual speed is lower than the set value of 0x2A69 sub-index 3, and the
duration reaches 0x2A69 sub-index 6 s, return to the first group of gains
In the first group of gains, if the percentage of the absolute value of the actual torque relative to the rated torque of the motor exceeds the setting of sub-index
4 of 0x2A69, and the duration reaches the set time of 0x2A69 sub-index 5, switch to the second group of gains

3 Large Torque Deviation In the second group of gains, if the percentage of the absolute value of the actual torque relative to the rated torque of the motor is lower than the setting of
sub-index 4 of 0x2A69 , and the duration reaches the set time of 0x2A69 sub-index 6, return to the first group of gains
Valid only in position control mode and full closed loop function
In the first group of gains, if the positioning is not completed, switch to the second group of gains. In the second group of gains, if the positioning is

4 Positioning completed
completed and the duration reaches the set time of 0x2A69 sub-index 6, return to the first group gain.
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5.8 Dynamic braking function

The dynamic braking function can be used as the method of stopping the servo motor when the servo is disabled, the driver reports an error or another issue presents itself.

The dynamic braking works when the motor U/V/W three-phase are short-circuited. The motor will stop at the fastest speed, so as to protect the safety of equipment and

people.
L4 Parameters related to the dynamic braking function
index | sub-index | COdE | instructon name access type type of data unit set range Defaults PDO
0x2A16 | 0x01 P5-42 N Zero speed judgment threshold RW UNSIGNED32 |Pulses/s | 0~232-1 500 NO
0X01 P1 -29 YV Action when de-enable RW UNSIGN ED32 _— 0"’5 0 NO
0x02 | P1-31 | YM | Punoceeeemencrieemae RW UNSIGNED32 | —— | 0~30000 500 NO
the longest action time of
0x2AB1
0x03 | P1-30 YR Action when an error Is eported RW UNSIGNED32 —_— 0~3 0 NO
0x04 | P1-32 | YN | Frrorauringdeceleration RW | UNSIGNED32 | —— | 0-30000 0 NO
longest action time
0x606C _— —_ v actual speed RO INTEGER32 Pulses/s _— 0 TxPDO

Description of dynamic braking action when servo is disabled

When the servo is disabled, the dynamic braking action is set by 0x2AB1 sub-index 1, and the maximum operating time during the deceleration process is set by 0x2AB1 sub-index 2. Please
refer to the following table. The deceleration process refers to the set time when the absolute value of the actual speed of the motor is within the zero-speed judgment threshold or the

deceleration time reaches 0x2AB1 sub-index 2.

instruction
value
e stop
0 stop now maintain free movement
1 stop now dynamic braking action
2 free movement maintain free movement
3 free movement dynamic braking action
4 dynamic braking action maintain free movement
5 dynamic braking action dynamic braking action

Description of dynamic braking action when servo error is reported
When the servo reports an error, the dynamic braking action is set by 0x2AB1 sub-index 3, and the maximum operating time during the deceleration process is set by 0x2AB1 sub-index 4.
Please refer to the following table. The deceleration process refers to the set time when the absolute value of the actual speed of the motor is within the zero-speed judgment threshold or the

deceleration time reaches the 0x2AB1 sub-index 4.

instruction
value
e stop
0 free movement maintain free movement
1 free movement dynamic braking action
2 dynamic braking action maintain free movement
3 dynamic braking action dynamic braking action

Precautions for using the dynamic brake function

1. Dynamic braking is used as a stopping mechanism when servo operation is abnormal. Please do not use it to stop normal operation.

2. When the drive control power input is disconnected, the dynamic brake still remains in action

3. When the dynamic brake has been started, do not drive the motor further via external force. The dynamic brake circuit may be damaged, and even cause the drive to smoke or catch fire
4. The frequency and frequency of dynamic brake use require

frequency: more than 5 minutes / 1 tir

Number of times: 1000 stops from the rated speed, under the applicable load inertia conditions
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5.9 Pulse frequency division output function

Pulse divider output is a function that outputs external position command pulses or encoder feedback position information outwards in a 2-phase pulse (A/B

phase) differential with a 90° phase difference, while supporting Z-phase pulse output.

4 Pulse frequency division output function related parameters
index | sub-index | COAE@ | insructon name access type type of data unit set range Defaults | PDO
0x01 | P3-12 PO Pulse output source RW UNSIGNED32 —_— 1~3 1 NO
0x02 | P3-13 ON Divider ratio numerator RW UNSIGNED32 — — [0~13107200 | 10000 NO
0x2A94 | 0x03 | P3-14 oD dividerratio denominator RW UNSIGNED32 — — [0~13107200 |131072 NO
0x04 —— — — | outputA/BPulse phase setting RW UNSIGNED16 —_— 0~1 0 NO
0x05 _— — — | outputzPhase pulse polarity setting RW UNSIGNED16 _— 0~1 0 NO

When using the pulse divider output function, the output pulse source, divider ratio, output pulse phase, and Z-phase pulse output polarity should be set as needed.

° Output pulse source selection

The source of the output pulse is set by 0x2A94 sub-index 1, as shown in the table below.

value instruction
1 Motor encoder
2 second encoder
3 External position command pulse

° Frequency division ratio

By setting the divider ratio numerator (0x2A94 sub-index 2) and the divider ratio denominator (0x2A94 sub-index 3), you can change the number of output pulses per rotation of the

motor; When the divider ratio numerator or divider denominator is set to 0, Pulses are output without the effects of frequency division processing.

1, When the output pulse source selects the motor encoder or the second encoder

Divider ratio numerator > divider ratio denominator The resolution of the output pulse when the motor rotates one revolution = the numerator of the frequency division ratio

Divider ratio numerator < divider ratio denominator The resolution of the output pulse when the motor rotates one revolution = (frequency division ratio numerator/frequency division ratio denominator) * 131072

2, When the output pulse source selects external position command pulse

The divider ratio is invalid and the output pulse is equivalent to the source pulse without any processing

b output pulse phase and Z Pulse Polarity
By seéﬂﬁ'?ﬂe output pulse phase (0x2A94 sub-index 4),you can change the phase relationship between the A-phase and B-phase pulses.

By setting the output Z-phase pulse polarity (0x2A94 sub-index 5), you can change the polarity of the Z-phase pulse, which synchronizes the output with the A-

phase pulse.

0x2A94subindex4

(output pulse phase)

0x2A94subindex5
(outputZpulse polarity)

CWdirection rotation CCWdirection rotation

Schematic diagram of output pulse

T

Schematic diagram of output pulse

AMutsally

Autually

1 1 1 1
0 L
TNV a W ey I sy [
1 1 1 1
PV s I e B oy _ [ L
1 1 1 1
0 L |
1 1 1 1
mway T [ ey [ L[ L
1 1 1 1
1 L —

ZMutually 1

ZMutually
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5.10 Full closed loop function

Full closed-loop control is the function of position control that uses an externally mounted second encoder to directly detect and feedback the mechanical position
of the driven object This makes the control unaffected by mechanical errors and temperature-induced position changes, improving the final positioning accuracy

of the equipment.

The full closed-loop control function is suitable for position control mode (PP), cyclic synchronous position control mode (CSP) and Home control mode (HM),and
cannot be applied to speed control mode (PV), cyclic synchronous speed control mode (CSV), Torque Control Mode (TQ) and Periodic Synchronous Torque Control

Mode (CST).

The M3 Series AC Servo Driver CN4 connector is used to connect to an external second encoder that can receive A, B and Z phase

differential signals.

o Full closed-loop function related parameters
index | sub-index | COdE | insructon name access type type of data unit set range Defaults PDO
Ox2A6A P1-4 XM Fully closed loop mode switch RW UNSIGNED32 —_— 0~1 0 NO
0x2A6B P3-11 XR Second encoder resolution RW UNSIGNED32 Pulses/mm | 200~100000 10000 NO
0x2A77 P3-09 | XT |PelmenmMeesieen W | UNSIGNED32 rev 1~100 10 NO
Clear setting
0x2A78 | | P3-10 | XQ |Mdeeienntidostineel - pwy | UNSIGNED32 | Pulses | 0-100000 |100000| NO
Alarm threshold
0x2A6C P3-06 | Py | cecndencoderimpuAB o | UNSIGNED32 | — — 0~1 0 NO
Pulse phase setting
0x2A90 P3-05 EG Number of pulses required per revolution RW UNSIGNED32 Pulses 200~131072 10000 NO
OX2A93 0x01 P3-00 EN Electronic gear ratio numerator RW UNSIGNED32 —_— 1~231-1 32000 NO
X
0x02 P3-01 EU Electronic gear ratio denominator RW UNSIGNED32 —_— 1~231-1 32000 NO
°

Full closed loop mode setting

Enabling full closed-loop mode requires setting the 0x2A6A to 1,and by default the value of 0x2A6A is 0,which is semi-closed-loop mode.

o Second encoder resolution setting

When the second encoder is a linear displacement sensor, the value of the 0x2A6B is the number of pulses per Tmm of displacement output by the second encoder.
When the second encoder is a rotary displacement sensor, the value of 0x2A6B is the number of pulses per rotation output by the second encoder.

®  second encoder input A/B Pulse phase setting

The count direction of the A/B phase pulse of the second encoder in the driver is set as shown in the table below.

OXZAGC Order of Phases Counter increasing direction Counter decreasing direction

Phase A _l_l_l_l_ Phase A _|_|_|_|_

0 Aahead of B

Phase B Phase B

maen [ [ L meen [ L1

1 Bahead of A

ohases — 1 maes [ L[ L
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b Full closed loop mode electronic gear ratio setting

The calculation method of electronic gear ratio in full closed loop mode is as follows:

0x2A93-Sub1 _ Number of pulses required per motor revolution
0x2A93-Sub?2 The number of feedback pulses of the second encoder for one rotation of the motor

Note:

1. When the electronic gear ratio numerator or denominator in the full closed-loop mode is set to 0, the system will automatically calculate according to the electronic gear ratio of 1:1.

2. The effective setting range of the electronic gear ratio is 1/8192~8192, when the actual setting of the electronic gear ratio is greater than 8192, the system will automatically calculate
according to the electronic gear ratio of 8192; when the actual setting of the electronic gear ratio is less than At 1/8192, the system automatically calculates the electronic gear ratio of
1/8192.

3. If the electronic gear ratio is set incorrectly, the position calculated from the motor encoder feedback and the position deviation calculated from the second encoder feedback increase,

and a fully closed-loop position error overrun fault will occur in the long-distance movement.

° Full closed loop mode mixed deviation setting

Set when the absolute value of the difference between the feedback position of the motor encoder and the feedback position of the second encoder is greater than the set value of 0x2A78, the drive will report a

fully closed Protection function for loop position error overrun fault.

index sub-index name instruction
Ox2A77 Full closed loop mode hybrid deviation clearing setting In full closed loop mode,Motor per revolution0x2A77lap to clear a mix deviation
0x2A78 Full closed loop mode mixed deviation alarm threshold In full closed loop mode, The maximum allowable mixing deviation in the application
note:

1, servo motor rotation 0x2A77, the mixing deviation is always less than 0x2A78 set value, the 0x2A77 lap, clear the full closed-loop mixing deviation,
mixing deviation and motor rotation from 0 to recount.

2, servo motor rotation 0x2A77, once the mixing deviation is greater than the 0x2A78 set value, immediately clear the full closed-loop mixing
deviation, at the same time, the driver will occur a full closed-loop position error overrun error, mixing deviation and motor rotation from 0 to recount.

3. When the 0x2A78 is set to 0, the mixing deviation is not detected.

Mixed deviation value

A

If the mixing deviation is t0o large, an alarm will be generated

Hybrid Deviation Alarm Threshold F - = = = e e e e e e e e e e e e — — — = - ‘
(0x2A78)
>
Hybrid deviation reset setting Hybrid deviation reset setting
(0x2A77) (0x2A77)
The number of revolutions of the motor
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5.11 Absolute value system use

The absolute encoder not only detects the position of the motor within one revolution, but also counts the number of revolutions of the motor. Absolute encoders are divided into

battery type and non-Battery type. When the drive is powered off, the encoder with battery type records multi-turn data while using a battery power supply, and the battery-less

encoder does not require a battery power supply to record multi-turn data. After power-on, the drive calculates the absolute position of the mechanical load through the absolute

position of the encoder, without repeating Mechanical back-to-origin operation.

M3 series AC servo can be equipped with a 20-bit encoder battery operated absolute encoder or a 17-bit battery-free absolute encoder. For encoder specifications, please refer to

the table below.

project

content

motor model

SM3*_****A***

SM3*_****B***

voltageVCC

DC 4.5V~5.5V(Typ 5V)

External battery voltage

DC 3.3~5.5V(Type 3.6V)

voltageVCCcurrent consumption

Typ 160mA

External battery consumption current

Type 15pA —_—

1Number of revolution pulses

1048576(20-bit)

131072(17-bit)

Number of multi-turn gyroscopes

65536(16-bit)

communication method

Half-duplex acyclic serial communication

communication rate

4Mbps

Operating temperature

0~85°C

. Absolute value system related parameters
index sub-index name access type type of data unit set range Defaults PDO
0x200C position clear RW UNSIGNEDS8 _ 0~1 0 NO
0x2A90 Number of pulses required per revolution RW UNSIGNED32 Pulses 200~131072 10000 NO
0x04 Absolute encoder usage mode RW UNSIGNED16 _ 0~3 2 NO
0x2A9C
0x05 Absolute encoder reset RW UNSIGNED16 _— 0~2 0 NO
0x6064 —_— actual location RO INTEGER32 Pulses —_— 0 TxPDO

° Absolute encoder mode selection

The usage mode of the absolute value encoder can be set by 0x2A9C sub-index 4, please refer to the following table for the settings and descriptions of various modes

value model instruction
0 Incremental encoder Use as incremental encoder,No position power-off memory function
1 Single-turn absolute encoder Use as absolute value encoder,Does not require battery power,With single-turn position power-off memory function
Use as absolute value encoder,With position power-off memory function;When the absolute position count is out of range, The drive will report
2 Multiturn encoder
an absolute position overflow warning,The alarm code is .— 3 3 D P
Use as absolute value encoder,With position power-off memory function;When the absolute position count is out of range, The
3 Multi-turn encoder does not count overflow
drive has no alarm prompt

The M3 series AC servo drives automatically identify the motor encoder type, and for absolute encoder motors, the default mode of use is multiturn encoder.

o Absolute encoder clear

When used as an absolute encoder, set the origin position at the initial startup of the machine, select the encoder resolution via 0x2A90 and then operate the drive.

When the absolute position loss or absolute encoder multi-turn error alarm occurs, the absolute encoder needs to be cleared.

By setting the parameter value of 0x2A9C sub-index 5, you can clear the alarm of the absolute encoder or clear the multiturn data, see the following table.

value Features
0 no action
1 reset fault
2 Clear multi-lap data
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The steps to zero out an absolute encoder using CANopen communication are as follows:
Step 1: Control the motor in the servo OFF state

Step 2: Write 2 to 0x209C sub-index 5, Clear encoder multi-turn data

Step 3: Write 1 to 0x209C sub-index 5 to clear encoder alarm

Step 4: Write 1 to 0x200C, the actual position of the motor 0x6064 Clear Zero

Step 5: The drive is powered off and restarted

®  Absolute encoder position data
Suppose that the number of pulses required for the motor to rotate one turn 0x2A90 has a value of M. The value of the actual position of the motor 0x6064 is N and
depending on the encoder's mode of use, can vary in range and storage type. The ranges and storage type for motor position N depending on the encoder mode are

the following:

1. Incremental encoder

- 27< N <201

After the drive is powered off and restarted, the multi-turn count automatically returns to zero, and the value of the actual motor position 0x6064 is 0.

2. Single-turn absolute encoder

-2<sN <27

After the drive is powered off and restarted, the multi-turn count automatically returns to zero, and only the single-turn position value is recorded. The single-turn
position count range is as follows:

When the motor rotation direction selects the value of 0x2A0A as 0, 0~M-1

When the motor rotation direction selects the value of 0x2A0A as 1, - (M-1)~0

3. Multi-Turn Encoder
-231 <N <2311

After the drive is powered off and restarted, the actual motor position 0x6064 remains the value before power
off.
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6 Servo fault diagnosis

6.1 Troubleshooting at Servo Start

Please refer to the following table for faults at start-up, their causes and their remedies.

Boot process Fault Cause Troubleshooting

Control supply voltage failure Measure the AC voltage between L1C, L2C

The digital control panel does not display

Servo drive failure Return to facotyr for repair

Turn on the control power(L1C,L2C)

No firmware downloaded in the drive Download firmware or return to factory for repair

Display shows

Turn on main power(L1,L2,L3)

Display shows refer to the Servo Alarms List on 6.2

6.2 List of Servo Alarms

. error code DSP alarm code
Display content Description type of alert | Drive status after alarm resettable (0X603F) (0X200F)

Drive power module over temperature Fault Servo off Yes OxFF11 0x00000008
rOCur | | orive internal vottage error Fault | Servo off Yes OXFFO5 0x00000010
rO3uH | | orveovenvorage Fault | Servo off Yes OXFF02 0x00000020

Fault Servo off Yes
FOSLE | | orveovercurrent Fault | Servo off Yes OXFFO1 0x00000080
r 851‘ E Fault Servo off Yes
rOFL | | recrkrror Fault | Servo off no 0xFFOD 0x00000010
FO9ED | | oo encosernotcomeces Fault | Servo off no 0XFFO7 0x00000200

Position error overrun Fault Servo off Yes 0xFF06 0x00000001
1 1Lu | | orvelowvoltage Fault | Servo off Yes OXFF36 0x00000020

Motor speed exceeds limit Fault Servo off Yes OxFF38 0x00080000
1L E | | s omon rontrn s s | WArNing Entt”c:tﬂ"dtih“th‘“ Yes OXFF33 0x00000006
AL | | resoe o onionime WAINING | docsnotchange e urent st e Yes OXFF32 0x00000002
P | =YY I S — Warning |dreden oo pese Yes OXFF31 0x00000004

ot veriond st WAINING | oues rochangetvecomenc e Yes OXFF34 0x00002000

P | I = P — Warning | ooesnotchange e crrent sace Yes - 0x00000400

R warning | Servo off Yes OXFF41 0x00000010

Drive main cicuit power input phase loss warning | oo et hnse e urencstte Yes OXFF39 0x00010000
20t o | | safe torque off warning | Servo off Yes OXFFOB 0x00020000
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i t falert | Drive status after alarm ttabl Error Code DSP alarm code
Display content Description ype of aler resettable (OX603 F) (OXZOOF)
Pl [l L —— WA TNNG boesnotcange the current s Yes OXFFOA 0x00001000
~ E E U H Drive undervoltage Wa rnin(_: Does not change the current state Yes OxFF3F 0x00100000
nd E 3CIE Q segment is empty WarNiNg ooes not change the current state Yes OxFF37
0x00008000
[ E "l d d Commanded motion when motor not enabled Wa rning Does not change the current state Yes 0xFF35
~ e S ufr Fault Servo off Yes
Drive internal voltage alarm OxFFO5 0x00000010
r F_'E ur Fault Servo off Yes
= Status is set by 0x605A
' 8 -'E : emergency stop Fault T Yes OxFF3A 0x00200000
FCBFP | | iesesioonnrsseviionoveran Fault | Servo off Yes OXFFO8 0x00800000
FCYFE | | seconcencoer norcomectea Fault | Servo off no OXFFO9 0x00400000
r 3 8 (m} E Parameter read failed Fault Servo off Yes OxFFOE 0x00000010
J 1BE | | sosotuce ncoder bteery ncenvoage WaINING boes nochang te urent st Yes OXFF3B 0x01000000
~ 3 E H P Absolute position lost Wwa rning Does not change the current state no 0xFF3C 0x02000000
F330P | | o postionoerton WaINING boes no chang te urent s no OXFF3D 0x04000000
Pl e 1 = R — Fault | Servo off Yes OXFF3E
0x00000008
e JGLE | | onermocesororeremperae Fault | Servo off Yes OXFFO3
(g 3 E n r Absolute encoder multi-turn error Fault Servo off no OxFFOF 0x10000000
3=k | | votorsat protecton Fault | Servo off Yes OXFF10 0x20000000
D= b= 1« [l R — WA NN ooes notchange e crrent s Yes 0x80000000
cHORE | | oo Fault | Servo off Yes 0x20000000
~ q IE r Motor encoder communication error Fault Servo off no 0x00000010
- "' E' 10 | | vo signal function multiplexing WarNiNg ooes not change the current state Yes 0x00008000
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6.3Servo Alarm Causes and Solutions
Display content Description Cause Troubleshooting Alarm Clear Method
The temperature of the heat sink and power components of the driver is higher than
1. Reduce drive operating temperature and improve cooling conditions
1. Ambient temperature is too high 2. Increase the power of the driver and motor, and prolong the
dri dul acceleration and deceleration
rive power moaule time, reduce the load
2. The operating temperature of the driver exceeds the specified value Alarm clear

over
temperature

3.Overload, exceeding the rated load of the drive and is used
continuously

4+ Drive cooling fan failure

3. Replace the fan or send the servo drive for repair

drive internal voltage

error

The internal voltage of the driver is lower than the normal value

Check the voltage of the power supply, if there is still a
problem, please replace the driver
device.

Re-power on to clear

Drive DC bus voltage is too high
220V series: higher than 420VDC

1. The power supply voltage exceeds the allowable input voltage range
2. Regenerative resistor not connected

3. The built-in regenerative resistor is too small to meet the regeneration
potential

4. The external regenerative resistor does not match and cannot meet the

1. Check the input voltage

2. Check whether the parameter settings of the internal/external
regenerative resistor are reasonable

3. Detect the resistance of the external absorption resistor, if it is o, it is
Broken or damaged, please replace the external absorption resistor

4, Use a larger external regenerative resistor

Drive overvoltage absorption requirements of the regeneration potential 5. If the above does not solve the problem, please replace the drive Alarm clear
5. Drive failure (circuit failure)
1. Remove the motor cable, power on the driver, if still
fails, you need to replace the drive with a new one
2. Check whether the motor wires U, V, W are short-circuited, and whether the
o connector wires have burrs.
1. Drive failure o 3. Check whether the sequence of U, V and W of the motor wires is correct, U-
2. The motor wires U, V, W are short-circuited Red, Vvellow, W.Blue
3. Motor burned out 4. Check the insulation resistance between the motor lines U,V,W and the
4. Poor motor wire contact ) motor ground wire, and replace the new motor if the insulation is poor
5. Motor acceleration and deceleration is too large 5. Increase the power of the drive and motor, extend the acceleration and
6. The load is too heavy, and the effective torque exceeds the rated deceleration time. and reduce the load
speed of the motor, torque, and continuous operation for a long time 6. Check whether the connector plugs of the motor connection parts UV,W are
7. Poor adjustment of gain parameters causes motor vibration off, and if they are loose or detached, they should be tightened
8. The machine is collided and the load suddenly becomes heavier 7. Whether the gain parameters are properly debugged
9. The electromagnetic brake is In action - 8. Measure the voltage at the brake terminals
10. If used in multi-axis operation, double check the motor wiring for 9. Correctly connect the motor wire and encoder wire to their respective
each unit connector
on the corresponding axis
Drive overcurrent Alarm clear

FPGA Error

Failed to read parameters at power-on

The alarm persists after the drive is powered back on, replace the

drive or contact the manufacturer

Re-power on to clear

Motor encoder not connected

Motor encoder not connected to drive

1.Confirm that the encoder cable is connected to the motor
correctly

2.Confirm that the encoder cable is properly connected to the
drive

3.Replace the encoder cable

4.Power on again, and replace the motor if there are still
problems

Re-power on to clear

The position error exceeds the setpoint of the

1.Check if the parameter P3-04"Position Error Alarm
Threshold" is too small

2.Whether the gain parameters are properly debugged
3.Whether the motor selection matches the actual load,
acceleration and deceleration is too large

4.Whether unreasonable torque limits are used
5.Whether the electronic gear ratio is set correctly
6.Check that the mechanical part of the motor drive is
stuck

7.Check that the electromagnetic brake is turned on

Position error overrun parameter P3-04"Position error alarm threshold" 8.Properly connect the motor wire and encoder wire to Alarm clear
their respective corresponding shafts
The driver DC bus voltage is too low
220V Driver Series: Bus voltage is below 90VDC Measure the input voltage
1.Low supply voltage 1.Increase the power supply voltage capacity or replace the power
. suppl
2. Insufficient power supply capacity, affected by the z_é’,’gger.y connect the power supply
inrush current when the main power supply is turned on, 3.Check the driver L1/L2/L3 terminals and input voltage
Drive low voltage resulting in a drop in the supply voltage 4.If the above does not resolve the issue, replace the drive Alarm clear
3.Drive failure (circuit failure)
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Display content

Description

Cause

Troubleshooting

Alarm Clear Method

Motor speed exceeds limit

Motor speed exceeds P2-00 limit value of

Check whether the motor command speed is within its rated
range

1. Avoid excessive command speeds

2. Check the input frequency of the command pulse

3. When overshoot occurs due to poor adjustment of gain
parameters, please correct the

gain adjustment

4. Connect the encoder cable correctly according to the wiring
diagram

Alarm clear

Forward rotation prohibition limit and

Reverse prohibition limit

1.Positive rotation prohibition limit or negative rotation
prohibition limit is triggered

2. The actual position of the motor exceeds the software
limit range

Negative prohibition limit

1. The reverse limit function of digital input is triggered
2. The actual position of the motor exceeds the software
limit range

Positive rotation prohibition limit

1. The positive rotation prohibition limit function of digital
input is triggered

2. The actual position of the motor exceeds the software limit
range

1. Check if the external limit switch is triggered

2. Check whether the limit input function is set correctly

Clears after disengaging the limit

3. Are the switches, wires and wiring connected to the limit input?

3. Ensure that the software limit is correct

Clears after disengaging the limit

Motor overload status

The driver output current reaches the set current

1. The acceleration/deceleration setting is too large

2.The load is too heavy, the actual torque exceeds the set
continuous operation torque for a long time

3. Poor adjustment of gain parameters causes motor
vibration

4. The driven mechanism has collided with a hard limit and
the load suddenly increases

5. The electromagnetic brake is in action

6. When there are multiple motors, wiring may be mixed up

1. Whether the gain parameters are properly debugged

2. Whether the motor selection matches the actual load and
whether the acceleration or deceleration is too large

3. Check whether the sequence of U, V. and W of the motor wires
is correct, U-Red, V-Yellow, W-Blue

4. Increase the power of the driver and motor, and prolong the
acceleration and deceleration time, reduce the load

5. Measure the voltage at the brake terminals

When output current
drops below motor
rated current, alarm
self clears

Communication alarm

1. An error occurred when using
USB communication

2. An error occurs when using RS485
communication

1. The Luna software is trying to establish
communication with the drive

(This is a normal alarm at this time)

2. Check whether the communication address and baud
rate are set correctly

3. Check whether the communication line is normal

self clears when
communications restored
to normal

Failed to save parameters Failed to save parameters Please try saving again Alarm clear
o 1.Check whether the main circuit wiring is reliable
Drive main circuit power supply Drive that requires3-phase power to operate powered by single phase
2.Check whether the phases of the main circuit input Alarm clear

input phase loss

power L1, L2, L3 differ by 120 degrees

Safe torque off

Safe torque off STO function is activated, pin SF1/SF2 is
open

Check the input wiring status of safety inputs 1 ¢ he safety

All sensors etc. settings are triggered

Self clears after STO
Inputs return to
normal

Regeneration potential discharge failed

1. Regenerative resistor disconnected
2. Built-in regenerative resistor is too small,Unable to meet the absorption
regeneration potential

3. External regenerative resistor mismatch. Unable to meet the

absorption regeneration potential

1. Check if the wiring of the external regenerative resistor is correct

ings of the regenerative resistor are reasonable

3. Check the resistance value of the external regenerative resistor, if , it is broken|

or damaged. Please replace the external regenerative resistor
4. Use an external regenerative resistor with a larger value

5. Reduce the running speed of the equipment and increase the acceleration and deceleration time

Alarm clear

Drive undervoltage

220V driver series: bus voltage below

170VDC

1. The power supply voltage is low, and a
momentary power failure occurs

2. The power supply capacity is insufficient,
and it is affected by the inrush current when
the main power supply is turned on, causing
the supply voltage to drop

3. The main circuit of the drive is not powered
4. Drive failure (circuit failure)

Check the input voltage

1. Replace the power supply or Improve power supply voltage capacity

2. Connect the power correctly

3.Check the driveL1/L2/L3Terminals and Input Voltage

4.1f the above does not solve the problem, please replace the drive

Self clears when input
voltage falls within
specified range

1. Check whether the called segment has a Q program

Q Seg ment 2. Check whether the Q program is written incorrectly and cannot be run

The drive is running in Q mode but current Q segment empty Alarm clear
Is empty
Commanded Motion when Alarm clear

motor not enabled

When the motor is not enabled, the drive received a motion
command

Please enable the motor first and resend the operation command

drive internal voltage

Error

‘The internal voltage of the driver is lower than the normal value

Check the voltage of the power supply,If you have any questions, please contact the manufacturer

connect

Power Cycle to clear

emergency stop

Digital input emergency stop function is triggered

1. Check if the emergency stop input switch is malfunctioning

2. Confirm whether the emergency stop input logic setting is correct

Self clears after removal of E-Stop
Trigger
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Troubleshooting

Display content Description Cause Alarm Clear Method
Fully closed loop hybrid deviation 1. examine the P3-10I setting
' Full closed-loop control mixed deviation exceeds the set value Alarm clear
Overrun 2. Examine CN4 to ensure external encoder connection is normal
1. Check whether the connection of the second encoder connection is normal
Second encoder not connected Second encoder Input to CN4 is abnormal Alarm clear

2. Check whether the second encoder signal is normal

A 3
w | v
CJ | WD
J L
m| | M

Parameter read failed

Abnormal internal memory of the drive

Ifit cannot be cleared after power cycling, please contact the manufacturer

Power cycle to clear

ﬁ
w
o
o

Absolute encoder battery
undervoltage

When the absolute encoder works in multi-turn mode,Battery

The voltage is lower than the specified value 3.2V

Reminder to replace the battery
To prevent the loss of absolute position, replace the battery

with the drive powered on

auto clear

r 32AP

Absolute position lost

At power-up, the absolute encoder operates in a multiturn mode with a battery
voltage below 2.8V or an interruption in power supply that loses the absolute
position of the internal multiturn

1.The encoder type is configured to an absolute value, but no battery is installed
2.Absolute encoders are used for the first time at the factory

3.The battery voltage is too low and the battery is not replaced in time
4.Replace the battery in case the drive control power is powered off

5.The battery-powered line is poorly contacted or disconnected

1.Check if the battery voltage is lower than 2.8V, so please replace the
battery in time
2.Replace the battery with the drive controlled by electrical power
3.Check and repair the wiring so that the battery can properly power
the encoder

a)Check the encoder wiring

b)Check the wiring inside and outside the battery
compartment and between the drive

After replacing the battery,
the absolute value coder
multi-turn zero operation is
required

r330P

1. The number of turns of the absolute encoder multi-turn exceeds the maximum
ranget -32768 ~ +32767

2. The absolute position exceeds the maximum range

1. Check that the actual position of the motor exceeds the maximum range

2.0ut of range, do absolute encoder multi-turn zeroing

Self clears after multi-turn
zeroing of absolute

Absolute position overflow parameterP3-05%(-32768) ~ parameter 3. For unidirectional operation, set the P3-15 to 2 (multi-turn encoder does not encoders
count overflow).
P3- 05%(+32767) -1
1. Check if the ambient temperature where the motor is located is too high
2. Reduce the ambient temperature of the motor and improve the cooling conditions
3. boost drive,motor capacity, extend acceleration and
deceleration time and reduce load
4. Check whether the motor is rubbed by the load
( 3 l'l n t Motor overtemperature The drive detects that the motor temperature exceeds the specified value 5. When using a motor with an oil seal, please derate the output torque of Alarm clear

the motor. It should be equal to 70% of its rated torque.
6. The heat dissipation and torque of the motor are measured when the motor is mounted on a
standard heat dissipation board. When the motor mounting plate is small, in order to preven the
motor from overheating, please derate its output.
7. The motor temperature is normal and cannot be cleared by re-powering, please
replace the motor

1.Detect if the ambient temperature of the drive is too high

2.Reduces the ambient temperature of the drive and

improves the cooling conditions

3.The drive needs to be mounted on a heat-dissipating metal

; backplane
drive processor P
' Drive processor temperature is too high Alarm clear

4.Increase the power of the drive and motor, extend the
acceleration and deceleration time, and reduce the load

5.Check that the cooling fan is working properly

6.The drive heat sink temperature is normal and the alarm
persists after powering back on, replace the drive

Absolute encoder multiturn error

Absolute encoder multiturn error

1.The encoder type is configured to an absolute value, but no
battery is installed

2.Absolute encoders are used for the first time at the factory

Absolute encoder multi-turn clearing operation is required

Self clears after multi-turn
zeroing of absolute
encoders

Motor stall protection

Operating in non-torque mode, the motor stall time

exceeded set time in P1-28

1. Check whether the mechanical parts driven by the motor are stuck

2. Check if the electromagnetic brake is activated

Alarm clear

CANopencommunication

CANOpen communication error

1.CANopen communication parameters are
misconfigured

2.CANopen communication was interrupted

1. Examine CANOpen Communication configuration parameters

Self clears after
communications

Error 2. Check whether the communication line is normal s
normalize
1. A hominh parameter is mis-configured
2. Using a homing method with a limit signal when the limit
e 3 9 H - Homing parameter configuration signal is not configured
error
3, Using a homing mode with a home signal when the home Check whether the homing parameters are properly configured Alarm clear
signal is not configured
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Display content

Description

Cause

Troubleshooting

Alarm Clear Method

Motor collision protection

The instantaneous change of current exceeds the P1-34 setpoint

1. Check whether the load collided with an object
2. Check if the P1-34 setpoint is too small

Alarm clear

Motor encoder
communication error

Communication error between motor encoder and drive

1. Check motor encoder wire

2. Ifthe encoder line is normal and the alarm persists after drive is

power cycled, please replace the motor or contact the manufacturer

Power Cycle to clear

1/0 Signal function multiplexing

1.The functionality of the I/O signals used in the Q program is not
general purpose
2.The functionality of the 1/0 signals used in the SCL directive is not

general purpose

1.Configure the relevant 170 signal functions as
generic purpose

2.Use I/0 signals that are configured as general
purpose

Alarm clear
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7 object dictionary

The object dictionary is the most important part of the device specification. it is an ordered set of parameters and variables that contain the description of the
device and the state of the device network. Each object is addressed with a 16-bit index value, and an 8-bit sub-index is defined to allow access to individual
elements in the data structure.

7.1 Object Dictionary Description

7.1.1 object dictionary classification

Please refer to the following table for the object dictionary structure outline.

Index Range (hex) Object Class
0x0000 Not Used
0x0001 - Ox001F Static data types (standard data types i.e. BOOL, INTEGER16)
0x0020 - Ox003F Complex data types (predefined structures composed of simple types,likePDO CommPar,SDO Parameter)
0x0040 - Ox005F Manufacturer-defined complex data types
0x0060 - 0x007F Device Profile Specific Static Data Types
0x0080 - 0x009F Device Profile Specific Complex Data Types
0x00AOQ - OXOFFF Reserved for further use
0x1000 - Ox1FFF Commurication Praf Area
0x2000 - OX5FFF Manufacturer Specific Profile Area
0x6000 - OX9FFF Standardised Device Profile Area
0xA000 - OXFFFF Reserved for further use

7.1.2 Quantity Type

Refer to the following table for the data types used in this document.

type of data size Scope
BOOL —— 0~1
UNSIGNEDS 1 byte 0~2s-1
UNSIGNED16 2 byte 0~216-1
UNSIGNED32 4 byte 0~232-1
INTEGERS 1byte - 27~27-1
INTEGER16 2 byte - 215=215-1
INTEGER32 4 byte - 231~231-1
Visible string —— ——

7.1.3 Object Property Description

For the properties contained in a CANOpen object see the following table.

index sub-index name access type | type of data unit set range Defaults PDO
Property Content
index usedobject index in hexadecimal representation
sub-index use2object sub-index in hexadecimal representation
name object name/sub-index name
access type RO:read only RW:read/write
type of data Please refer t07.1.2 type of data
unit physical unit
set range Range of data that can be set
Defaults Factory-set value
RxPDO: mappable to RPDO
PDO Mapping TxPDO: mappable to TPDO
NO: not mappable PDO
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7.2 Communication Profile (0x1000-0x1FFF)

index sub-index name access type type of data unit set range Defaults PDO
0x1000 —_— Device Type RO UNSIGNED32 _—— _—— 0x00020192 NO
Describe the device subprotocol type.
bit name content
0~15 Device Profile 0x0192:CiA402
1631 Additional Information 0x02:server Driver
twenty four-31 model reserved
index sub-index name access type type of data unit set range Defaults PDO
0x1001 —_— error register RO UNSIGNEDS —_— —_— 0 NO
Describes the type of error that occurs in the servo drive,when a bit is set1When the error defined by this bit occurs.
bit instruction bit instruction
0 Generic error 4 communication error
1 Current error 5 Device sub-protocol specific errors
2 voltage error 6 reserved
3 temperature error 7 reserved
index sub-index name access type type of data unit set range Defaults PDO
0x1008 _— device name RO Visible string _— _— M3-EC NO
Name of the manufacturer as string
index sub-index name access type type of data unit set range Defaults PDO
0x1009 —_— hardware version RO Visible string —_— —_— Hardware version decision NO
Name of the hardware version as string.
index sub-index name access type type of data unit set range Defaults PDO
0x100A _— Software version RO Visible string —_— _— Software version decision NO
Contains the manufacturer software version description.
index sub-index name access type type of data unit set range Defaults PDO
I parameter save I I I e I I
0x1010 0x00 maximum sub-index RO UNSIGNEDS8 _— 0~1 1 NO
0X01 save all parameters RW UNSIGNED32 _— 0~2-1 0 NO

This object supports the saving of parameters in non-volatile memory.

Writing value 0x65766173 ('s’/a’,'V','e’ from LSB to MSB) into this location stores all Manufacturer specific parameters into the EEPROM.

MSB LSB
e v a s
65h 76h 61h 73h
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index sub-index name access type type of data unit set range Defaults PDO
_— parameter iniialization —_— _— —_— _— —_— _—
0x1011 0x00 maximum sub-index RO UNSIGNED8 —— 0~1 1 NO
0x01 restore allparameters RW UNSIGNED32 —_— 0~2%-1 1 NO
With this object the default values of parameters according to the communication or device profile are restored.
when in sub-index 0x01 write "64616F6Ch” (ASCII code:l oad) to restore factory defaults. After processing the value of this object is automatically restored to 1
regardless of whether the restore operation is successful or not.
MSB LSB
d a o I
64h 61h 6Fh 6Ch
Note:
For setting parameters to take effect, please restart the servo drive.
index sub-index name access type type of data unit set range Defaults PDO
—_— object identity —_—— —_— —_—— _— —_—— —_—
0x00 max sub-index RO UNSIGNEDS8 —_— 0~4 4 NO
0x1018 0x01 Vendor-ID RO UNSIGNED32 —_— —_— 0x00000168 NO
0x02 Product Code RO UNSIGNED32 _— —_— 0x00000007 NO
0x03 Revision number RO UNSIGNED32 —— —— 0x00000001 NO
0x04 Serial number RO UNSIGNED32 —_— _— Firmware version decision NO
The object at index 1018h contains general information about the device.
index sub-index name access type type of data unit set range Defaults PDO
_— wrong settings _— _— _— _— _— _—
0x10F1 0x00 maximum sub-index RO UNSIGNED8 —— 0~2 2 NO
0x01 local error response RW UNSIGNED32 —_— —_— —_— NO
0x02 Sync Error Count Limit RW UNSIGNED16 —_— —_— —_— NO
This feature is reserved. Not currently supported.
index sub-index name access type type of data unit set range Defaults PDO
_— RxPDO1 mapping parameters _— _— _— _— _— _—
0x00 Number of mapped objects RO UNSIGNED8 —— 0~12 5 NO
0x01 mapped object 1 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60400010 NO
0x02 mapped object 2 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60600008 NO
0x03 mapped object 3 RW UNSIGNED32 — — | O~OxFFFFFFFF 0x607A0020 NO
0x04 mapped object 4 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60B80010 NO
0x1600 0x05 mapped object 5 RW UNSIGNED32 —_— 0~0xFFFFFFFF 0x60FE0120 NO
0x06 mapped object 6 RW UNSIGNED32 _ 0~OxFFFFFFFF _ NO
0x07 mapped object 7 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x08 mapped object 8 RW UNSIGNED32 _ 0~OxFFFFFFFF _ NO
0x09 mapped object 9 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x0A mapped object 10 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x0B mapped object 11 RW UNSIGNED32 _ 0~OxFFFFFFFF _ NO
0x0C mapped object 12 RW UNSIGNED32 —_— 0~0xFFFFFFFF —_— NO
Contains the mapping of RPDO1
sub-index 0x01~0x0C display the mapped application object information. The structure of the mapped application object is as
“f1sB LSB
bit 31 eee 16 15 eee 8 7 eee 0
instruction index sub-index data length in bits
note:
Changing the PDO mapping object is valid only if the CANopen communication state is pre-operational.
Be sure to reconfigure the mapped object each time the drive powers up, otherwise, the mapped object is the default parameter for the drive. When the same object is
mapped multiple times, only the last object value is valid.
The maximum number of mappable application objects for 1 RxPDO is 12, and the maximum data length that can be mapped by 4 RxPDOs is 68 bytes.
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index sub-index name access type type of data unit set range Defaults PDO
_— RxPDO2 mapping parameters _— _— _— _— -_— —_—
0x00 Number of mapped objects RO UNSIGNEDS8 _— 0~12 5 NO
0x01 mapped object 1 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60400010 NO
0x02 mapped object 2 RW UNSIGNED32 —— 0~0xFFFFFFFF 0x60600008 NO
0x03 mapped object 3 RW UNSIGNED32 —— 0~0xFFFFFFFF 0x60FF0020 NO
0x04 mapped object 4 RW UNSIGNED32 _ 0~OxFFFFFFFF 0x60B80010 NO
0x1601 0x05 mapped object 5 RW UNSIGNED32 —— 0~OxFFFFFFFF 0x60FE0120 NO
0x06 mapped object 6 RW UNSIGNED32 _— 0~OxFFFFFFFF _— NO
0x07 mapped object 7 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x08 mapped object 8 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x09 mapped object 9 RW UNSIGNED32 — — | O~OXFFFFFFFF —_— NO
Ox0A mapped object 10 RW UNSIGNED32 —_— 0~OxFFFFFFFF —— NO
0x0B mapped object 11 RW UNSIGNED32 _— 0~OxFFFFFFFF _— NO
0x0C mapped object 12 RW UNSIGNED32 —_— 0~0xFFFFFFFF —_— NO
Contains the mapping of RPDO2
sub-index 0x01~0x0C display the mapped application object information. For the structure and precautions of application object mapping, please refer to
0x1600
index sub-index name access type type of data unit set range Defaults PDO
_— RxPDO3 mapping parameters —_—— _—— —_— —_— —_— —_—
0x00 Number of mapped objects RO UNSIGNEDS8 —_— 0~12 5 NO
0x01 mapped object 1 RW UNSIGNED32 —_— 0~O0xFFFFFFFF 0x60400010 NO
0x02 mapped object 2 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60600008 NO
0x03 mapped object 3 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x607A0020 NO
0x04 mapped object 4 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60810020 NO
0x1602 0x05 mapped object 5 RW UNSIGNED32 —— 0~OxFFFFFFFF 0x60FE0120 NO
0x06 mapped object 6 RW UNSIGNED32 _— 0~O0xFFFFFFFF _— NO
0x07 mapped object 7 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x08 mapped object 8 RW UNSIGNED32 _— 0~OxFFFFFFFF _— NO
0x09 mapped object 9 RW UNSIGNED32 _ 0~OxFFFFFFFF _— NO
0x0A mapped object 10 RW UNSIGNED32 —_— 0~OxFFFFFFFF _— NO
0x0B mapped object 11 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x0C mapped object 12 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
Contains the mapping of RPDO3
sub-index 0x01-0x0C display the mapped application object information. For the structure and precautions of application object mapping, please refer to
0x1600.
index sub-index name access type type of data unit set range Defaults PDO
_— RxPDO4 mapping parameters -_— _— -_— _— -_— -_—
0x00 Number of mapped objects RO UNSIGNEDS8 —_— 0~12 4 NO
0x01 mapped object 1 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60400010 NO
0x02 mapped object 2 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60600008 NO
0x03 mapped object 3 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60FF0020 NO
0x04 mapped object 4 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60FE0120 NO
0x1603 0x05 mapped object 5 RW UNSIGNED32 —_— 0~0xFFFFFFFF —— NO
0x06 mapped object 6 RW UNSIGNED32 _ 0~0xFFFFFFFF _— NO
0x07 mapped object 7 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x08 mapped object 8 RW UNSIGNED32 _ 0~OxFFFFFFFF _— NO
0x09 mapped object 9 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
O0x0A mapped object 10 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x0B mapped object 11 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
0x0C mapped object 12 RW UNSIGNED32 —— 0~0xFFFFFFFF —— NO

Contains the mapping of RPDO4

sub-index 0x01~0x0C display the mapped application object information. For the structure and precautions of application object mapping, please refer to

0x1600.
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index sub-index name access type type of data unit set range Defaults PDO
—_— TxPDO1 mapping parameters _ —_— _— —_— _ —_—
0x00 Number of mapped objects RO UNSIGNEDS8 —_— 0~12 11 NO
0x01 mapped object 1 RW UNSIGNED32 — — | O~OxFFFFFFFF 0x603F0010 NO
0x02 mapped object 2 RW UNSIGNED32 —— 0~0xFFFFFFFF 0x60410010 NO
0x03 mapped object 3 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60610008 NO
0x04 mapped object 4 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60640020 NO
0x1A00 0x05 mapped object 5 RW UNSIGNED32 —_— 0~0xFFFFFFFF 0x60F40020 NO
0x06 mapped object 6 RW UNSIGNED32 _— 0~0xFFFFFFFF 0x60B90010 NO
0x07 mapped object 7 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60BA0020 NO
0x08 mapped object 8 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60BB0020 NO
0x09 mapped object 9 RW UNSIGNED32 —— 0~OxFFFFFFFF 0x60BC0020 NO
0Ox0A mapped object 10 RW UNSIGNED32 —_ 0~0xFFFFFFFF 0x60BD0020 NO
0x0B mapped object 11 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60FD0020 NO
0x0C mapped object 12 RW UNSIGNED32 —— 0~0xFFFFFFFF —— NO
Contains the mapping of TPDO1
sub-index 0x01~0x0C display the mapped application object information. The structure of the mapped application object is as
follows:
MSB LSB
bit 31 eee 16 15 eee 8 7 eee 0
instruction index sub-index bitlength
Note:
Changing the PDO mapping object is valid only if the CANopen communication state is pre-operational.
Be sure to reconfigure the mapped object each time the drive powers up, otherwise, the mapped object is the default parameter for the drive.
When the same object is mapped multiple times, only the last object value is valid.
The maximum number of mappable app objects for 1 TxPDO is 12, and the maximum data length that can be mapped by 4 TxPDOs is 68 bytes.
index sub-index name access type type of data unit set range Defaults PDO
—_ TxPDO2 mapping parameters —_— —_ _— —_ _ —_
0x00 Number of mapped objects RO UNSIGNEDS8 —— 0~12 12 NO
0x01 mapped object 1 RW UNSIGNED32 — — | O~OxFFFFFFFF 0x603F0010 NO
0x02 mapped object 2 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60410010 NO
0x03 mapped object 3 RW UNSIGNED32 —_— 0~0xFFFFFFFF 0x60610008 NO
0x04 mapped object 4 RW UNSIGNED32 —_—— 0~0xFFFFFFFF 0x60640020 NO
0x1A01 0x05 mapped object 5 RW UNSIGNED32 —_—— 0~0xFFFFFFFF 0x606C0020 NO
0x06 mapped object 6 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60F40020 NO
0x07 mapped object 7 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60B90010 NO
0x08 mapped object 8 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60BA0020 NO
0x09 mapped object 9 RW UNSIGNED32 e 0~OxFFFFFFFF 0x60BB0020 NO
0x0A mapped object 10 RW UNSIGNED32 e 0~OxFFFFFFFF 0x60BC0020 NO
0x0B mapped object 11 RW UNSIGNED32 —— 0~OxFFFFFFFF 0x60BD0020 NO
0x0C mapped object 12 RW UNSIGNED32 —— 0~OxFFFFFFFF 0x60FD0020 NO
Contains the mapping of TPDO2
sub-index 0x01~0x0C display the mapped application object information. For the structure and precautions of application object mapping, please refer
TOUXTAUU.
index sub-index name access type type of data unit set range Defaults PDO
_— TxPDO3mapping parameters —_— _— _— _— _— _—
OXOO Number of mapped objects RO UNSIGN ED8 _—— O"‘1 2 7 NO
0x01 mapped object 1 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x603F0010 NO
0x02 mapped object 2 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60410010 NO
0x03 mapped object 3 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60610008 NO
0x04 mapped object 4 RW UNSIGNED32 —_—— 0~OxFFFFFFFF 0x60640020 NO
0x1A02 0x05 mapped object 5 RW UNSIGNED32 e 0~OxFFFFFFFF 0x606C0020 NO
0x06 mapped object 6 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60F40020 NO
0x07 mapped object 7 RW UNSIGNED32 —— 0~OxFFFFFFFF 0x60FD0020 NO
0x08 mapped object 8 RW UNSIGNED32 —_— 0~0xFFFFFFFF —_ NO
0x09 mapped object 9 RW UNSIGNED32 —_ 0~0xFFFFFFFF —_ NO
0Ox0A mapped object 10 RW UNSIGNED32 —_— 0~0xFFFFFFFF —_— NO
0x0B mapped object 11 RW UNSIGNED32 —_— 0~0xFFFFFFFF —_— NO
0x0C mapped object 12 RW UNSIGNED32 —— 0~0xFFFFFFFF —— NO
Contains the mapping of TPDO3
sub-index 0x01~0x0C display the mapped application object information. For the structure and precautions of application object mapping, please refer to
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index sub-index name access type type of data unit set range Defaults PDO
_— TxPDO4 mapping parameters —_— _— _— —_— —_— —_—
0x00 Number of mapped objects RO UNSIGNEDS8 —— 0~12 7 NO
0x01 mapped object 1 RW UNSIGNED32 —— 0~0xFFFFFFFF 0x603F0010 NO
0x02 mapped object 2 RW UNSIGNED32 —_— 0~OxFFFFFFFF 0x60410010 NO
0x03 mapped object 3 RW UNSIGNED32 —— 0~0xFFFFFFFF 0x60610008 NO
0x04 mapped object 4 RW UNSIGNED32 —— 0~OxFFFFFFFF 0x60640020 NO
0x1A03 0x05 mapped object 5 RW UNSIGNED32 —— 0~OxFFFFFFFF 0x606C0020 NO
0x06 mapped object 6 RW UNSIGNED32 _ 0~OxFFFFFFFF 0x60F40020 NO
0x07 mapped object 7 RW UNSIGNED32 — — 0~0OxFFFFFFFF 0x60FD0020 NO
0x08 mapped object 8 RW UNSIGNED32 _— 0~0OxFFFFFFFF —_— NO
0x09 mapped object 9 RW UNSIGNED32 _— 0~OxFFFFFFFF _— NO
0Ox0A mapped object 10 RW UNSIGNED32 _— 0~0OxFFFFFFFF _ NO
0x0B mapped object 11 RW UNSIGNED32 _— 0~OxFFFFFFFF _— NO
0x0C mapped object 12 RW UNSIGNED32 —_— 0~OxFFFFFFFF —_— NO
Contains the mapping of TPDO4
sub-index 0x01~0x0C display the mapped application object information. For the structure and precautions of application object mapping, please refer to
OXTAOD.
index sub-index name access type type of data unit set range Defaults PDO
—_ Sync Manager Communication Type P _ P —_ —_ —_
0x00 maximum sub-index RO UNSIGNEDS8 _ 0~4 4 NO
0x1€00 0x01 SMO Communication type RO UNSIGNEDS8 —_— —— 1 NO
0x02 SM1 Communication type RO UNSIGNEDS8 —— —— 2 NO
0x03 SM2 Communication type RO UNSIGNEDS8 —_— N 3 NO
0x04 SM3 Communication type| RO UNSIGNEDS —— - 4 NO
Describes the communication type for each synchronization manager.
Please refer to the table below for the relationship between the set value and the communication type:
value Description
1 Mailbox receiving (Master—Slave)
2 Mailbox sending (slave—~Master
3 RxPDO(Master—Slave)
4 TxPDO(Slave—Master)
index sub-index name access type type of data unit set range Defaults PDO
_—— Sync Manager 2 RxPDO Assignment _ _ _ _ _ _
0x00 maximum sub-index RO UNSIGNED8 —— 0~4 1 NO
0x1€12 0x01 The index of the object allocated for RxPDO1 RW UNSIGNED16 — — | 0x1600~0x1603 0x1600 NO
0x02 The index of the object allocated for RxPDO2 RW UNSIGNED16 — — | 0x1600~0x1603 —_— NO
0x03 The index of the object allocated for RxPDO3 RW UNSIGNED16 _ 0x1600~0x1603 _ NO
0x04 The index of the object allocated for RxPDO4 RW UNSIGNED16 _ 0x1600~0x1603 _ NO
Specifies the indexes of the objects allocated for RPDOs
Note:
Changing the PDO assignment object is valid only when the CANopen communication state is in the pre-operational state.
After the drive is powered on each time, be sure to reconfigure the allocation object, otherwise, the allocation object is the default
parameter of the drive.
The maximum number of mappable objects is 4.
index sub-index name access type type of data unit set range Defaults PDO
_— Sync Manager 3 TxPDO Assignment _ _— _— _ _ _
0x00 maximum sub-index RO UNSIGNEDS —_— 0~4 1 NO
0x1€13 0x01 The index of the object allocated for TXPDO1 RW UNSIGNED16 — — | 0x1A00~0x1A03 0x1A00 NO
0x02 The index of the object allocated for TxPDO2 RW UNSIGNED16 _— 0x1TA00~0x1A03 _— NO
0x03 The index of the object allocated for TxPDO3 RW UNSIGNED16 —_— 0x1TA00~0x1A03 —_— NO
0x04 The index of the object allocated for TxPDO4 RW UNSIGNED16 _— 0x1A00~0x1A03 _ NO

Specifies the indexes of the objects allocated for TPDOs

Note:

Changing the PDO assignment object is valid only when the CANopen communication state is in the pre-operational state.

After the drive is powered on each time, be sure to reconfigure the allocation object, otherwise, the allocation object is the default parameter
of the drive.

The maximum number of mappable objects is 4.
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7.3 Manufacturer Specific Profile (0x2000-0x5FFF)

index sub-index name access type type of data unit set range Defaults PDO
0x2001 —— Home Sensor RO UNSIGNEDS8 —_— 0~8 8 NO

Specifies the input port for the homing sensor used in Home Control Mode. Assign the desired port number via a numeric value e.g. 1 represents a digital input X1

index sub-index name access type type of data unit set range Defaults PDO
0x2002 —_— Digital output status RO UNSIGNED32 —_— —_— 0 NO
Describes the state of the drive's digital output ports.
bit 31 000 20 19 18 17 16 15 e0e0 O
instruction reserved Y4 Y3 Y2 Y1 reserved
The following correlates the bit value with a correspending output status: '0'; Output OFF 1" Output ON
index sub-index name access type type of data unit set range Defaults PDO
0x2006 —_— Alarm clear RW UNSIGNEDS8 —— 0x55,0xAA 0 RxPDO

Describes the ability to clear a drive alarm type as a warning.

When the failure that caused the drive alarm is lifted, 0x55, then 0xAA are written to this object, and when the value of this object is switched from 0x55 to 0xAA, the drive alarm action is performed.

index sub-index name access type type of data unit set range Defaults PDO
0x2007 —_— Q segment number RW UNSIGNEDS8 —_— 1~12 1 RxPDO

Specifies the Q segment number that is invoked via the CANopen communication instruction in Q programming mode.

index sub-index name access type type of data unit set range Defaults PDO
0x200B —_— DSP status code RO UNSIGNED32 —_— —_— 0 TxPDO

Describes the current status code of a drive. Status of the drive is indicated by the bit(s) with a value of 1.

b it Description b it Description

0 Servo enable 16 CSPfollow

1 sampling (LunaSoftware oscilloscope function is enabled) 17 Speed Consistency

2 Drive reports failure 1 8 zero speed

3 Movement in place 1 9 Torque arrives

4 in motion 20 same torque

5 jogging running twenty one The second group gain is working

6 decelerating twenty two The second control mode is working
7 waiting for an input signal (e.g. executeWlIinstruction) twenty three speed to reach

8 parameter saving twenty four Homing Complete

9 drive warning 31~25 reserved function,keep as "0”
10 back to origin

11 wait time (e.g. executionWT,WDinstruction)

12 internal use

13 Encoder checking

14 Q program is running

15 Servo ready

index sub-index name access type type of data unit set range Defaults PDO
0x200C —_— Position Zero RW UNSIGNEDS8 _— O“'1 O NO

Defines the function of zeroing out the value of the actual position 0x6064 of the motor.

Writing 1 to this object clears the current position of the motor to zero, after which the value of this object automatically reverts to 0.
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index sub-index name access type type of data unit set range Defaults PDO
0x200F —_— DSP Alarm Code RO UNSIGNED32 —_— —_— 0 TxPDO
Describes the currentalarm code of a drive. Current alarm at the drive is indicated by the bit(s) with a value of 1.
bit instruction bit instruction
0 Position error overrun 16 Drive main circuit power input phase loss
1 Reverse prohibition limit 17 Safe torque off
2 Forward rotation prohibition limit 18 reserved function,keep as "0”
3 over temperature 19 Motor speed exceeds limit
4 internal error 20 Drive undervoltage
5 Supply voltage out of range 21 emergency stop
6 reserved function,keep as "0” 22 Second encoder not connected
7 Drive overcurrent 23 Full closed loop hybrid deviation overrun
8 reserved function,keep as "0” 24 Absolute encoder battery undervoltage
9 Motor encoder not connected 25 Absolute position lost
10 USBCommunication exception 26 Absolute position overflow
" reserved function,keep as "0" 27 Bus watchdog trigger
12 Regeneration potential bleed failed 28 Absolute encoder multi-turn error
13 Motor overload status 29 Abnormal motor action protection
14 reserved function,keep as "0" 30 reserved function,keep as "0"
15 Unusual start alarm 31 Back-to-origin parameter configuration error
index sub-index name access type type of data unit set range Defaults PDO
I Driver Temperatures — I — — a— a—
0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~4 4 NO
0x2019 0x01 Driver PCB Plate Temperature RO UNSIGNED16 0.1°C —_— 0 NO
x201 0x02 Driver DSP Temperature RO UNSIGNED16 0.1°C —_— 0 NO
0x03 reserved RO UNSIGNED16 —_— —_— 0 NO
0x04 reserved RO UNSIGNED16 - - 0 NO
Describes the temperature of the internal modules of the drive.
®  sub-index 0x01 displays the driver PCB plate temperature.
®  sub-index 0x02 displays the temperature value of the driver processor chip.
index sub-index name access type type of data unit set range Defaults PDO
0x2020 _—— Node Address (Node-ID) RO UNSIGNED16 _— 0~0x7F 0 NO
Set the CANopen communication slave address (NODE-ID). May also set it through the drive configuration software Luna or the operation panel. The change takes effect after power cycle.
index sub-index name access type type of data unit set range Defaults PDO
0x2021 — — | Communication Baud Rate RO UNSIGNED16 —_— 0~7 0x0000 NO
Setlthe baud rate of CANOpen communication. May also set through the driver configuration software Luna or the operation panel. The change takes effect after power
cycle.
index sub-index name access type type of data unit set range Defaults PDO
0x2030 —_— DC Bus Voltage RO UNSIGNED16 0.1V —_— 0 NO

Describes the DC bus voltage value after the rectified input voltage of the main circuit of the drive.
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index sub-index name access type type of data unit set range Defaults PDO
0x2031 — — | DSP Firmware Version No. RO Visible string —_— —_— 0 NO
Specifies the device's DSP Firmware Version No.
index sub-index name access type type of data unit set range Defaults PDO
0x2032 —_— FPGA Firmware Version No. RO Visible string —_— —_— 0 NO
Specifies the device's FPGA Firmware Version No.
index sub-index name access type type of data unit set range Defaults PDO
0x2033 — —  |Encoder Firmware Version Number| RO Visible string - —— 0 NO
Specifies the device's encoder Firmware Version No.
index sub-index name access type type of data unit set range Defaults PDO
0x2038 - E-Stop Method RW  |UNSIGNED16 - 0~1 0 NO
ISpecifies the stopping mode of the motor when the emergency stop signal of the digital input of the drive is valid.
value Description
0 Stop Immediately, enter the Switch on disabled stat. During the stop, the dynamic brake will act according to the setting method of 0x2AB1 sub-index 1.
1 Stop Immediately, the drive reports an error and disables the motor. During the stop, the dynamic brake acts according to the setting method of 0x2AB1 sub-index 1.
index sub-index name access type type of data unit set range Defaults PDO
—_— User Defined Registers [—— [ R —_— . R
0x00 maximum subindex RO UNSIGNEDS - 0~26 26 NO
0x01 Accumulator Register RO INTEGER32 —— ~2n=2-1 0 NO
0x02 User Defined Register 1 RW INTEGER32 —_— - 2~27-1 0 Tx/RxPDO
0x03 User Defined Register 2 RW INTEGER32 —_— - 2~27-1 0 Tx/RxPDO
0X04 | User Defined Register3|  RW INTEGER32 - - 20~=20-1 0 Tx/RxPDO
0x05 | User Defined Register4 | RW INTEGER32 - - 20=20-1 0 TX/RXPDO
0x06 User Defined Register 5 RW INTEGER32 —_— - 27~27-1 0 Tx/RxPDO
0x07 | User Defined Register 6|  RW INTEGER32 S -20~20-1 0 Tx/RxPDO
0x08 User Defined Register 7 RW INTEGER32 —_— - 2~27-1 0 Tx/RxPDO
0Xx09 | User Defined Register 8| ~ RW INTEGER32 S - 20~20-1 0 Tx/RxPDO
OXOA | User Defined Register 9 | RW INTEGER32 S - 20~20-1 0 Tx/RXPDO
OXOB  |User Defined Register 10|~ RW INTEGER32 - - 20~20-1 0 Tx/RXPDO
0XOC  |User Defined Register 11| RW INTEGER32 - - 20~20-1 0 Tx/RxPDO
02100 770D |User Defined Register 12 RW | INTEGER32 | —— S22 0 TX/RxPDO
OXOE  |User Defined Register 13|  RW INTEGER32 - - 20~20-1 0 Tx/RxPDO
OXOF  |User Defined Register 14| ~ RW INTEGER32 - - 20201 0 TX/RxPDO
0x10  |User Defined Register 15|  RW INTEGER32 S - 20~27-1 0 Tx/RXPDO
0x11 User Defined Register 16 RW INTEGER32 —_— - 20~27-1 0 Tx/RxPDO
0x12 | User Defined Register 17|  RW INTEGER32 —— - 22 0 TX/RXPDO
0x13 | User Defined Register 18 RW INTEGER32 —— - 22 0 TX/RXPDO
0x14 User Defined Register 19 RW INTEGER32 —_— - 20=21 0 Tx/RxPDO
0x15 User Defined Register 20 RW INTEGER32 —_— - 20~27-1 0 Tx/RxPDO
0x16  |User Defined Register 21|  RW INTEGER32 - - 20=20-1 0 Tx/RxPDO
0x17  |User Defined Register 22| RW INTEGER32 —— - 22 0 TX/RXPDO
0x18  |User Defined Register 23|  RW INTEGER32 - - 20=20-1 0 Tx/RxPDO
0x19  |User Defined Register 24|  RW INTEGER32 S - 20=20-1 0 Tx/RxPDO
Ox1A  |User Defined Register 25| ~ RW INTEGER32 - - 20=20-1 0 Tx/RxPDO
Describes the volatile memory provided by the drive for use by the user.
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index sub-index name access type type of data unit set range Defaults PDO
0x2A01 —_— Torque Overload Duration RW UNSIGNED32 ms 0~30000 0 NO
Describes the maximum duration for which the motor is overloaded with 3 times the rated torque.
When it is set to 0, the maximum duration for the motor running at 3 times overload is 2000 ms, during which the drive will not give an overload warning;
When it is set to non-0, the maximum duration for the motor running at 3 times overload will be equivalent to the set value, during which the driver will give an overload warning.
index sub-index name access type type of data unit set range Defaults PDO
0x2A02 _ Torque Limit Method RW UNSIGNED32 —_ 0~5 1 NO
Specifies the method for motor torque limiting
Description
value
Forward torque limit Negative torque limit
0 0x60EQ 0x60E1
1 0x2A03
2 0x2A03 | 0X2A04
3 TQ-LMT Efficient: 0x2A03
TQ-LMT invalid: 0x2A05
4 The second analog input torque limit
5 TQ-LMT Efficient: 0x2A03 TQ-LMT efficient: 0x2A04
TQ-LMT Invalid: 0x2A06 TQ-LMT Invalid: 0x2A06
Note:
TQ-LMT represents a digital torque limit input.
For torque limiting functions, see page 81.
index sub-index name access type type of data unit set range Defaults PDO
0x2A03 —_— First Torque Limit RW UNSIGNED32 0.1% 0~3000 3000 NO
Sets the first torque limit value of the motor. 100.0% corresponds to 1x the motor rated torque.
Note:
If the set value of this object is too small, the servo motor may experience insufficient torque when accelerating and decelerating.
index sub-index name access type type of data unit set range Defaults PDO
0x2A04 —_— Second Torque Limit RW UNSIGNED32 0.1% 0~3000 3000 NO
Sets the second torque limit value of the motor. 100.0% corresponds to 1x the motor rated torque.
index sub-index name access type type of data unit set range Defaults PDO
0x2A05 _ Third Torque Limit RW UNSIGNED32 0.1% 0~3000 3000 NO
Sets the third torque limit value of the motor. 100.0% corresponds to 1x the motor rated torque.
index sub-index name access type type of data unit set range Defaults PDO
0x2A06 _— Fourth Torque Limit RW UNSIGNED32 0.1% 0~3000 3000 NO
Sets the fourth torque limit value of the motor. 100.0% corresponds to 1x the motor rated torque.
index sub-index name access type type of data unit set range Defaults PDO
Hard Stop Homing Torque
0x2A08 —— Lt RW  |UNSIGNED32 | 0.1% 0~3000 1000 NO
This object sets the motor torque limit value for the manufacturer specified homing methods (-4 to -1). 100.0% corresponds to 1x the motor rated torque.
Note:
The value of this object is set according to the user's application requirement. If the set value is too small, it may lead to inaccurate homing. If the set value is too large it may cause damage to mechanical equipment.
index sub-index name access type type of data unit set range Defaults PDO
0x2A09 _— Motor Stall Protection Time RW UNSIGNED32 ms 0~30000 0 NO

Sets the motor stall protection time.

When this object is set to 0, it deactivates Motor Stall Protection.

In non-torque modes, when the drive detects a motor stall and the duration exceeds this set value, the drive reports a motor stall failure. The drive displays alarm code:
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index sub-index name access type type of data unit set range Defaults PDO
0x2A0A —_— Motor Rotation Direction RW UNSIGNED8 —_— 0~1 0 NO
Define the direction of positive and negative motion (when viewed from motor shaft)
value positive direction of rotation Description
0 CW directio is positive During positive motion, when viewed from the motor shaft side, the shaft rotates clockwise.
1 CCW direction is positive During positive motion, when viewed from the motor shaft side, the shaft rotates counter-clockwise.
index sub-index name access type type of data unit set range Defaults PDO
0x2A0B _— Encoder Resolution RO UNSIGNED32 _— _— 2» NO
Defines the resoltuion of the motor encoder
index sub-index name access type type of data unit set range Defaults PDO
_ Digital output port function _— _ _— _— —_ _—
0x00 maximum sub-index RO UNSIGNEDS8 —— 0~4 4 NO
0x01 digital output1Features RW UNSIGNED16 _— 0~36 0 NO
0x2AT0 0x02 digital output2Features RW UNSIGNED16 _— 0~36 twenty three NO
0x03 digital output3Features RW UNSIGNED16 _— 0~36 2 NO
0x04 digital output4Features RW UNSIGNED16 _— 0~36 9 NO
Set the digital output port function. Please refer to the following table for parameter value settings. Do not set values other than those defined in the table.
function name
function name symbol
Closed Open
General Purpose GPOUT 0
Fault Output ALM 1 2
Warning Output WARN 3 4
Brake Release Output BRK 5 6
Servo-on Status Output SON-ST 7 8
Positoning Complete COIN 9 10
Dynamic error following DYM-LMT 11 12
Torque Reached Output TQ-REACH 13 14
Torque Limit Output T-LMT 15 16
Velocity Coincidence V-COIN 17 18
Target Velocity Reached AT-SPD 19 20
Velocity limit V-LMT 2 2
Servo Ready S-RDY 3 2
Homing Complete HOMED 25 26
software limit(Positive) SLCW 27 28
software limit(Negative) SLCCW 29 30
In Position IN-POS 31 32
Zero speed detection output Z-SPD 33 34
Torque Coincidence T-COIN 35 36
Closed: Output ON Open: Output OFF
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index sub-index name access type type of data unit set range Defaults PDO
—— Analog Output 1 Parameter Configuration —— —— —— —— —— ——
0x00 maximum sub-index RO UNSIGNEDS —_— 0~3 3 NO
0x2A11 0x01 Offset RW UNSIGNED32 mV —_— 0 NO
0x02 target RW UNSIGNED32 —_— 0~32000 1000 NO
0x03 function definition RW UNSIGNED32 —_— 0~5 0 NO

Set the parameters of analog output 1

* Sub-index 0x01 sets the theoretical output voltage value of analog output 1 when the actual output voltage is OV. This feature is reserved and is not

currently supported.
* Sub-index 0x02 sets the value of the physical quantity selected by the output function of 0x03 when the actual output voltage is +10V (except 0x03=0).

* Sub-index 0x03 sets the physical quantity corresponding to the output voltage signal.

value physical quantity un |t Scope instruction
O actual voltage mV - 10000~10000 Use the OA1 command to directly set the actual voltage value that needs to be output
1 actual current 0.1% 0~3000 When the theoretical output voltage is +10V, the percentage of the actual output current of the driver relative to the rated current of the motor
2 command current 01 % 0"’3000 When the theoretical output voltage is +10V, the percentage of the command current relative to the rated current of the motor
3 actual speed rps 0~100 When the theoretical output voltage is +10V, the actual speed of the motor
4 target speed rps 0~100 When the theoretical output voltage is +10V, the speed loop gives the target speed
5 position error Pulses 0~32640 When the theoretical output voltage is +10V, the position error after the electronic gear ratio
index sub-index name access type type of data unit set range Defaults PDO
_— Brake output parameter configuration _— _— _— _— _— _—
0x00 maximum sub-index RO UNSIGNEDS8 _ 0~2 2 NO
Motion delay after brake release
O0x2A13 0x01 Y RW | UNSIGNED32 ms 0~32000 200 NO
Motor disable delay after
0x02 brake engagement RW UNSIGNED32 ms 0~32000 200 NO
Set the parameters when the digital output of the drive is configured as the brake release function.
* Sub-index 0x01 sets the delay time from brake output ON (brake release) to execution of motion command.
* Sub-index 0x02 sets the delay time from brake output OFF (brake braking) to motor disabling.
index sub-index name access type type of data unit set range Defaults PDO
0x2A14 —_— Absolute arrival position RW INTEGER32 Pulses - 20-1~2>-1 10000 NO

the position arrival signal is valid.

Sets the target position threshold parameter for when the digital output of the drive is configured as the position reaching function. When the absolute value of the difference between the actual position of the motor and this set value is less than 100 pulses,
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index sub-index name access type type of data unit set range Defaults PDO

Positioning state related parameters

OXOO maximum sub-index RO UNSIGNED8 _ 0"‘4 4 NO
0)(01 Dynamic following error threshold RW UNSIGN ED32 Pu|SeS 0"‘231'1 1 0 NO
0x2A15 0x02 Motion Condition Timer RW UNSIGNED32 ms 0~30000 40 NO

OX03 | thresnaiq? compretestona! posttonerror RW UNSIGNED32 | Pulses 0~32000 40 NO

0x04 tC:nr:mand position input completion detection RW UNSIGNED32 ms 0~20000 2 NO

Set the parameters for the state related to the motor position.
* Sub-index 0x01 sets the dynamic following error threshold. When the absolute value of the position deviation value is within this set value, the dynamic error following signal is valid.
* Sub-index 0x02 sets the valid time window for positioning completion, speed arrival, speed agreement, zero-speed detection, torque arrival and torque agreement signals.

« Sub-index 0x03 sets the position error threshold of the positioning completion signal, the absolute value of the position deviation value is within this set value, and the duration reaches the set time of sub-index
2 of 0x2A15, the positioning completion signal is valid.

+ Sub-index 0x04 sets the detection time when the drive receives the controller command position or not.

index sub-index name access type type of data unit set range Defaults PDO

Speed-related state parameters

OXOO maximum sub-index RO UNSIGNEDS8 —_ 0"‘"3 3 NO

0x2A16 0x01 Zero speed judgment threshold RW UNSIGNED32 | Pulses/s 0~232-1 5000 NO

0x02 Velocity Reached Threshold RW UNSIGNED32 Pulses/s 0~232-1 100000 NO

0x03 Velocity Coincidence Range RW UNSIGNED32 Pulses/s 0~232-1 2000 NO

Sets parameters for motor speed related states.

« Sub-index 0x01 sets the zero-speed judgment threshold. If the command speed is 0 and the absolute value of the actual speed is within this set value, and the duration reaches the time set by sub-index 2 of 0x2A15, the

The zero-speed detection signal is valid when the motor is close to a standstill.

* Sub-index 0x02 sets the target value for judging the speed reached. When the the actual speed exceeds this set value, and the duration reaches the time set by sub-index 2 of 0x2A15, it is considered that the motor speed reached the
expected value. The speed arrival signal is valid.

* Sub-index 0x03 sets the fluctuation range for Velocity Coincidence to be achieved. If the absolute value of the difference between the actual speed and the target speed 0x60FF is within this set value, and the duration reaches 0x2A15

sub-index 0x02, it is considered that the actual speed of the motor reached the expected value, and the Velocity Coincidence signal is valid.

60 x setpoint 60 x setpoint
speed(rpm) = P = P
The number of pulses required for one revolution of the motor 0x2A90
Speed < 0.25 RPM sets the speed setting to 0.
The maximum speed that can be set is 6000rpm.
index sub-index name access type type of data unit set range Defaults PDO

0x2A17 —_— Torque uniform fluctuation range RW UNSIGNED32 0.1% 0~3000 10 NO

Set the fluctuation range in which the motor torque is consistent.
When the absolute value of the difference between the actual torque and the target torque 0x6071 is within this set value, and the duration reaches the set time of sub-index 2 of 0x2A15, it is considered that the actual torque of the motol

reached the time limit. The desired value, the torque consistent signal is valid.

index sub-index name access type type of data unit set range Defaults PDO

0x2A18 —_— Judging that the torque reaches the target value RW UNSIGNED32 0.1% 0~3000 0 NO

Set the target value for judging torque arrival.
When the absolute value of the difference between the value of the actual torque and the target value is within the torque consistent fluctuation range (0x2A17), and the duration reaches the set time of sub-index 2 of 0x2A15, it is considered that

the actual torque of the motor reached the expected value. The torque arrival signal is valid.
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index sub-index name access type type of data unit set range Defaults PDO
_— Digital Input Function Assignments _— _—— _— _— _— _—
0x00 maximum sub-index RO UNSIGNEDS —_— 0~8 8 NO
0x01 Digital Input 1 Function RW UNSIGNED16 —_— 0~46 7 NO
0x02 Digital Input 2 Function RW UNSIGNED16 —_— 0~46 5 NO
0x2A20 0x03 Digital Input 3 Function RW UNSIGNED16 —_ 0~46 3 NO
0x04 Digital Input 4 Function RW UNSIGNED16 —_— 0~46 0 NO
0x05 Digital Input 5 Function RW UNSIGNED16 _— 0~46 13 NO
0x06 Digital Input 6 Function RW UNSIGNED16 —— 0~46 19 NO
0x07 Digital Input 7 Function RW UNSIGNED16 —_— 0~46 0 NO
0x08 Digital Input 8 Function RW UNSIGNED16 —_— 0~46 39 NO
Set the functions of the digital input ports of the drive. Please refer to the following table for parameter value setting. Do not set values other than those defined in the table.
function name symbol closed Open
General Purpose GPIN 0
Alarm Clear A-CLR 3 4
W position Limit CW-LMT 5 6
CcW Position Limit CCW-LMT 7 8
Gain Switching GAIN-SEL 11 12
Emergency Stop E-STOP 13 14
Torque Limit Input TQ-LMT 19 20
Zero Speed Clamp Input ZCLAMP 2 2
Speed Limit Input V-LMT 37 38
Home Switch HOM-SW 39 40
vitual Cw it Virtual-CW-LMT 41 42
Virtual CCW Limit Virtual-CCW-LMT 43 44
Closed: Input ON Open: Input OFF
index sub-index name access type type of data unit set range Defaults PDO
_— Digital Input Filtering _— _— _— _— _— _—
0x00 maximum sub-index RO UNSIGNEDS8 —— 0~8 8 NO
0x01 Digital Input 1 Filter RW UNSIGNED16 ms 0~8000 0 NO
0x02 Digital Input 2 Filter RW UNSIGNED16 ms 0~8000 0 NO
OX2A21 0x03 Digital Input 3 Filter RW UNSIGNED16 ms 0~8000 0 NO
0x04 Digital Input 4 Filter RW UNSIGNED16 ms 0~8000 0 NO
0x05 Digital Input 5 Filter RW UNSIGNED16 ms 0~8000 0 NO
0x06 Digital Input 6 Filter RW UNSIGNED16 ms 0~8000 0 NO
0x07 Digital Input 7 Filter RW UNSIGNED16 ms 0~8000 0 NO
0x08 Digital Input 8 Filter RW UNSIGNED16 ms 0~8000 0 NO
Set the filter time of the low-pass filter of the digital input port of the drive. The input filter supports up to 4 valid inputs at once.
Note:
Setting the appropriate filter time is beneficial to eliminate external interference signals. If the filter time is too long, it will cause the input signal to lag.
index sub-index name access type type of data unit set range Defaults PDO
_— Analog Input 1 Configuration _— —_— _— _— _— —_—
0x00 maximum sub-index RO UNSIGNEDS8 —— 0~5 5 NO
0x01 dead zone RW UNSIGNED32 mV 0~255 0 NO
0x2A22 0x02 Offset RW INTEGER32 mV - 10000~10000 0 NO
0x03 low pass filter RW UNSIGNED32 0.1Hz 0~20000 1000 NO
0x04 trigger threshold RW INTEGER32 mV - 10000~10000 5000 NO
0x05 reserved —— —— —— —— 0 NO

Set the analog input 1 parameters.

* Sub-index 0x03 sets the drive's low-pass filtering frequency for the input voltage signal.

* Sub-index 0x01 sets the range of analog input 1 input voltage when the sampling voltage value of the drive is 0.

« Sub-index 0x02 sets the actual input voltage value of analog input 1 when the sampling voltage value of the drive is 0.

* Sub-index 0x04 sets the voltage value when the digital level state changes when the analog input of the drive is used as a digital function.
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index sub-index name access type type of data unit set range Defaults PDO
—_—— Analog Input 2 Configuration _—— —_—— _—— _—— —_—— —_——

0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~5 5 NO

0x01 dead zone RW UNSIGNED32 mV 0~255 0 NO

0x2A23 0x02 Offset RW INTEGER32 mV - 10000~10000 0 NO

0x03 low pass filter RW UNSIGNED32 0.1Hz 0~20000 1000 NO

0x04 trigger threshold RW INTEGER32 mV - 10000~10000 5000 NO

0x05 reserved —— —— —— —— —— NO

Set the analog input 2 parameters

* Sub-index 0x01 sets the range of analog input 2 input voltage when the sampling voltage value of the drive is 0.

« Sub-index 0x02 sets the actual input voltage value of analog input 2 when the sampling voltage value of the drive is 0.
* Sub-index 0x03 sets the drive's low-pass filtering frequency for the input voltage signal.

+ Sub-index 0x04 sets the voltage value when the digital level state changes when the analog input of the drive is used as a digital function.

index sub-index name access type type of data unit set range Defaults PDO
_ Analog input voltage value _ _— _ _— _— _—
0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~3 3 NO
0x2A25 0x01 Analog Input 1 Voltage Value RO INTEGER32 mV _— 0 TxPDO
0x02 Analog Input 2 Voltage Value RO INTEGER32 mV —_— 0 TxPDO
0x03 reserved —_—— —_— —_— —_— 0 TxPDO
Describe the actual sampled voltage value of the analog input.
° iub—index 0x01 Describe the actual value of the sampled voltage at analog input
®  sub-index 0x02 Describe the actual value of the sampled valtage at analog input
2
index sub-index name access type type of data unit set range Defaults PDO
—_— Analog input auto-zero _— —_—— _— _— —_— _—
0x00 maximum sub-index RO UNSIGNEDS8 —— 0~3 3 NO
0x2A26 0x01 Analog Input 1 Auto Zero RW INTEGER32 —— 0~1 0 NO
0x02 Analog Input 2 Auto Zero RW INTEGER32 —— 0~1 0 NO
0x03 reserved —— —— —— —— 0 NO
Set the analog input sampling voltage to auto-zero.
+ Sub-index 0x01 sets the automatic zero adjustment of the sampling voltage of analog input 1 and 2. When this parameter is set to 1, the automatic zero adjustment is performed, and then the
value of this object is automatically restored to 0.
* Sub-index 0x02 sets the automatic zero adjustment of the sampling voltage of analog input 1 and 2. When this parameter is set to 1, the automatic zero adjustment is performed, and then the
value of this object is automatically restored to 0.
index sub-index name access type type of data unit set range Defaults PDO
_ Analog Input Function Assignment _— —_ _— _— _ _—
0x00 maximum sub-index RO UNSIGNEDS8 —— 0~6 6 NO
0x01 Analog Input 1 Function Assignment RW UNSIGNED32 _ 0~1 0 NO
0x2A27 0x02 reserved — — | UNSIGNED32 —_— —_— 0 NO
X 0x03 s —— |UNSIGNED32 | —— —— 0 NO
0x04 reserved —— UNSIGNED32 —— —— 0 NO
0x05 Analog Velocity Scaling RW UNSIGNED32 Pulses/s 0~232-1 500000 NO
0x06 Analog Torque Scaling RW UNSIGNED32 0.1% 0~3000 1000 NO
Set the function of the analog input signal.
* sub-index 0x01 Set the analog input 1
function.
value instruction
0 General Purpose
1 Analog Speed Control
* sub-index 0x02 reserved.
*  sub-index 0x03 reserved.
* sub-index 0x04 reserved.
®  Sub-index 0x05 sets the function of analog input 1 to limit speed. When the analog sampling voltage value is +10V, the drive controls the command speed value of the motor.
Speed(rpm)= 60 x setpoint _ 60 xsetpoint
The number of pulses required for one revolution of the motor 0x2A90
®  Sub-index 0x06 sets the function of analog input 2 to limit torque. When the analog sampling voltage value is +10V, the drive controls the command torque as a percentage of the motor's rated torque.
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index sub-index name access type type of data unit set range Defaults PDO
0x2A30 —_— Main Control Mode RW UNSIGNED32 —_— 1,15,21,30 twenty ane NO
Specifies the main control mode of the drive.
value Description
1 Torque mode (TQ)
15 Cyclic Synchronous Velocity Mode (CSV)
21 Profile Velocity Mode (PV),Homing Mode (HM), Q Program Modé
30 Profile Position Mode (PP)
index sub-index name access type type of data unit set range Defaults PDO
0x2A31 _—— Secondary Control Mode RW UNSIGNED32 _— 1,2,7,1 1,1 5,21 twenty one NO
Describes the secondary control mode of the drive. This feature is reserved and not currently supported.
value Desaription
1 Command Torque Mode
2 Analog Torque Mode
7 Pulse Mode
11 Analog Speed Mode
15 Command Speed Mode
21 Point-to-Point Position Mode
index sub-index name access type type of data unit set range Defaults PDO
0x2A32 _— Power-on working mode RO UNSIGNED32 _— _— 10 NO
Describes the state of the drive after power-on.
value Description
10 Modbus mode, power on disabled
index sub-index name access type type of data unit set range Defaults PDO
0x2A33 —_— Speed Control Clamp Mode RW UNSIGNED32 —_— 1~2 2 NO

Describes the control type of the drive in Profile Velocity Mode (PV) and Cyclic Synchronous Velocity Mode.

value

instruction

Real-time detection of position error, when the absolute value of the position error is greater than the position error alarm threshold 0x2AAS8, the driver will report a position error overrun fault

Speed control only, no position error detected

index sub-index name access type type of data unit set range Defaults PDO
OXOO maximum sub-index RO UNSIGNEDS8 _— O""’3 3 NO
0x2A34 0x01 Resistance Value RW INTEGER32 Q 10~32000 200 NO
0X02 Resistor Power RW INTEGER32 W 0~32000 40 NO
0x03 Absorption Time Constant RW INTEGER32 ms 0~8000 1000 NO

resistor.

resistor.

Note:

Sets the parameters of the built-in or external regenerative energy absorption resistor.

*sub-index 0x03 sets the absorption resistance energy absorption time.

+*sub-index 0x01 sets the resistance of the built-in or external regenerative energy absorption

*sub-index 0x01 sets the power of the built-in or external regenerative energy absorption

2. Please set the parameters of the regen resistor according to the specifications of the actual external resistor.

1. The full range of M3 drivers have built-in regenerative resistors. Different driver models have different specifications of built-in resistors. The minimum resistance allowed for external resistors is also different.

index

sub-index

name

access type

type of data

unit

set range

Defaults

PDO

0x2A35

Operation Panel Lock

RW

UNSIGNED32

0~1

0

NO

Specifies the drive'

's control panel lock function setting

value

Description

0

Enable operation panel parameter setting

1

Disable operation panel parameter setting
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index sub-index name access type type of data unit set range Defaults PDO
0x2A36 _ LED Default Display Item RW UNSIGNED32 _ 0~20 0 NO
Set the LED display item on the control panel of the drive.
value Description value Description
Real-Time Motor Velocity
0 . 11 Alarm History3
unit: RPM
Real-Time Motor Position Deviation
1 . 12 Alarm History4
unit: Pulses
Command Pulse Input Count
2 . 13 Alarm History 5
unit: Pulses
Motor Encoder Position
3 . 14 Alarm History 6
unit: Pulses
Command Position
4 . 15 Alarm History 7
unit: Pulses
Drive Temperature Analog Input 1 Sampling Voltage
5 e Temper 16 .
unit: 0.1°C unit: mv
6 DC bus voltage value 17 Analog Input 2 Sampling Voltage
unit: 0.1V unit: mV
Digital Input Status
7 CANOpen Communication Node ID 1 8
0:Input OFF, 1: Input ON
Digital Output Status
8 Alarm History 0 19
0: Output OFF, 1: Output ON
9 Alarm History1 20 Command Torque Percentage
unit: 0.1%
10 Alarm History 2 21 reserved
index sub-index name access type type of data unit set range Defaults PDO
0x2A37 —_—— Alarm Masking RW UNSIGNED32 —_— 0~232-1 232-1 NO
Sets the warning message displayed on the driver LED display, which is masked when a bit is set to 0.
bit escription bit Description
O reserved 1 6 reserved function, please keep it as "1"
1 Negative Position Limit 17 reserved function, please keep it as "1"
2 Positive Position Limit 18 reserved function, please keep it as "1"
3 reserved function, please keep itas "1" 19 reserved function, please keep it as "1"
4 reserved function, please keep it as "1" 20 reserved function, please keep it as "1"
5 reserved function, please keep itas "1" 21 Emergency Stop
6 reserved function, please keep itas "1" 22 reserved function, please keep it as "1"
7 reserved function, please keep itas "1" 23 reserved function, please keep it as "1"
8 reserved function, please keep it as "1" 24 reserved function, please keep it as "1"
9 reserved function, please keep it as "1" 25 Absolute Position Lost
1 0 USB Communication alarm 26 Absolute Position Overflow
11 Failed to save parameters 27 reserved function, please keep itas "1"
12 reserved function, please keep itas "1" 28 reserved function, please keep itas "1"
13 Overload Status 29 reserved function, please keep itas "1"
14 reserved function, please keep it as "1" 30 reserved function, please keep itas"1"
1 5 Motion commanded when disabled 31 Homing Parameter Configuration Error
index sub-index name access type type of data unit set range Defaults PDO
0x2A42 —— Jog Speed Configuration (Scaled) RW INTEGER32 Pulses/s - 231~231-1 100000 NO
Set the drives Jog Speed (scaled)
60 X setpoint 60 x 0x2A42
speedirpm) = P
The number of pulses required for one revolution of the motor 0x2A90
when |speed|<0.25 rpm, the set speed value is 0.
The maximum settable |Speed| value is 6000 rpm.
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The setting should not be greater than the maximum speed setting value of 0x607F.

When |speed|< 0.25 rpm, the set speed value is 0. At this time, the driver only has current loop control, and the maximum speed setting value is 6000rpm.

index sub-index name access type type of data unit set range Defaults PDO
OX2A43 _—— Jog Acceleration (Scaled) RW UNSIGNED32 Pulses/s: 0’*232-1 1000000 NO
Specifies the drives Jog Acceleration (scaled)
. 60 x setpoint 60 x 0x2A43
acceleration(rpm/s) = =
The number of pulses required for one revolution of the motor 0x2A90
When acceleration <10 rpm/s, the set acceleration value is0.
The maximum settable value of acceleration is 300000 rpm/s.
index sub-index name access type type of data unit set range Defaults PDO
0x2A44 _—— Jog Deceleration (Scaled) RW UNSIGNED32 Pulses/s2 0~232-1 1000000 NO
Specifies the drives Jog deceleration (scaled)
. 60 x setpoint 60 x Ox2A44
deceleration(rpmvs) = =
The number of pulses required for one revolution of the motor 0x2A90
When deceleration <10 rpm/s, the set deceleration value is 0.
The maximum settable value of deceleration is 300000 rpm/s.
index sub-index name access type type of data unit set range Defaults PDO
0x2A45 - Internal point-to-point mode speed regulation (scaled) RW UNSIGNED32 Pulses/s 0~232-1 20000 NO
Set the speed change value of the servo in the Q programming mode (Q) using FC and FD instructions to control the motor movement.
60 x setpoint 60 x 0x2A45
speed(rpm) = xsetpol =
The number of pulses required for one revolution of the motor 0x2A90
when |speed|<0.25 rpm, the set speed value is 0.
The maximum settable |Speed| value is 6000 rpm.
index sub-index name access type type of data unit set range Defaults PDO
_— Multi-speed control parameter setting (scaled) —_— —_— _— —_— _— —_—
OXOO maximum sub-index RO UNSIGNEDS8 _— O“"8 8 NO
0x01 1t gear speed value RW INTEGER32 Pulses/s - 231~231-1 20000 NO
0x02 2ndgear speed value RW INTEGER32 Pulses/s - 231~231-1 100000 NO
0x03 3rd gear speed value RW INTEGER32 Pulses/s - 231~231-1 200000 NO
0x2A46
0x04 4th gear speed value RW INTEGER32 Pulses/s - 231~231-1 250000 NO
0x05 th gear speed value RW INTEGER32 Pulses/s - 231~231-1 300000 NO
0x06 th gear speed value RW INTEGER32 Pulses/s - 231~231-1 350000 NO
0x07 7th gear speed value RW INTEGER32 Pulses/s - 231~231-1 400000 NO
0x08 th gear speed value RW INTEGER32 Pulses/s - 20~22-1 500000 NO
Sets the speed parameters of the servo when using multi-segment speed control in Q programming mode(Q).
speed (rpm) = 60 x setpoint _ 60xsetpoint
The number of pulses required for one revolution of the motor 0x2A90
when |speed|< 0.25 rpm, the set speed value is 0.
The maximum settable |Speed| value is 6000 rpm.
index sub-index name access type type of data unit set range Defaults PDO
0x2A47 _—— Speed limit in torque mode (scaled) RW UNSIGNED32 Pulses/s 0~232-1 800000 RxPDO
Set the maximum speed value of the servo in torque mode (TQ) and cyclic synchronous torque mode (CST).
60 tpoint
Speed (rpm) = X setpoin 60 x 0x2A47
The number of pulses required for one revolution of the motor 0x2A90
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index sub-index name access type type of data unit set range Defaults PDO
0x2A4C —— Jerk Time RW UNSIGNED32 ms 0~125 10 NO

Sets the FIR filter time for the drive when using internal trajectory planning. This parameter can reduce the motion transients of the motor and mechanical system, and make the motor run more smoothly.

The effect of the jerk time on the input command is shown in the figure below.

Speed
e
1
[
"
[
"
[
1 : :

H .._.' —t ,_.' Time
T T T T=S Curve Filter
index sub-index name access type type of data unit set range Defaults PDO
0x2A4D _— low pass smoothing filter RW UNSIGNED32 ms 0~1000 10 NO

Set the smoothing filter time for the drive to the command. This parameter can reduce the motion transients of the motor and mechanical system, and make the motor run more smoothly.

The effect of the command smoothing filter time on the input command is shown in the figure below.

Speed
I D
veos2 Jo -
vx0368 | oo oLl
A E— RN E— Time
index sub-index name access type type of data unit set range Defaults PDO
OX2A4E _—— interpolation filter RW UNSIGN ED32 ms 0"‘1 25 10 NO

Set the FIR filter time of the drive for external position commands. This parameter can reduce the motion transients of the motor and mechanical system, and make the motor run more smoothly.

For the effect of the interpolation filter time on the input command, please refer to the 0x2A4C parameter effect diagram.

index sub-index name access type type of data unit set range Defaults PDO
0x2A50 —— Parameter Tuning Mode RW UNSIGNED32 —— 0~2 0 NO
Set the drive parameter tuning mode.
value Tuning mode Description
0 No tuning The user only needs to set the system rigidity level
1 auto-tuning The user needs to set the system rigidity level, load type and Inertia Ratio Parameters
2 Fine Tuning The user needs to manually set the inertia ratio and gain parameters
index sub-index name access type type of data unit set range Defaults PDO
0x2A51 S load type RW | UNSIGNED32 —— 0~2 0 NO

Set the type of servo motor load.

when 0x2A50, the parameter tuning type, is set to1 (auto-tuning), please refer to the following table for load type settings.

value load type instruction
0 normal load Horizontally placed screw-type loads
1 rigid load Rigid lead screw, turntable load
2 Flexible load Use timing belt,belt load
index sub-index name access type type of data unit set range Defaults PDO
0x2A52 —_ Load inertia ratio RW UNSIGNED32 0.01 0~10000 0 NO

Set the ratio of the inertia of the mechanical load to the moment of inertia of the motor rotor.

Mechanical load inertia + motor rotor inertia

Load inertia ratio =
Motor rotor moment of inertia

when 0x2A50, the parameter tuning type, is set to 1 o r2(automatic tuning or advanced tuning), this object allows manual setting or automatic detection of load inertia ratio.

index sub-index name access type type of data unit set range Defaults PDO

0x2A53 —_— first rigidity level RW UNSIGNED32 —_— 1~20 5 NO

Set the rigidity of the servo system. In no-tuning and auto-tuning modes, the higher the rigidity level, the stronger the gain and faster the response. Excessive rigidity can cause

vibration and noise. 1 is the least rigid,20 is the most rigid.
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index

sub-index

name

access type

type of data

unit

set range

Defaults

PDO

0x2A54

Second rigidity level

RW

UNSIGNED32

1~20

5

NO

rigid,20 is the most rigid.

Set the rigidity of the servo system. When gain switching is turned on, the second rigidity level is valid under the corresponding conditions. In no-tuning and

auto-tuning modes, the higher the rigidity level, the stronger the gain and faster the response. Excessive rigidity can cause vibration and noise. 1 is the least

index

sub-index

name

access type

type of data

unit

set range

Defaults

PDO

0x2A55

first position loop gain

RW

UNSIGNED32

0.1Hz

0~20000

52

NO

Sets the position control loop proportional gain.

This parameter determines the responsiveness of the position loop. Increasing the position loop gain can reduce the system following error and reduce positioning time. Setting too high may cause vibration and noise.

index

sub-index

name

access type

type of data

unit

set range

Defaults

PDO

0x2A56

1st position loop integration time

constant

RW

UNSIGNED32

ms

0~30000

0

NO

Sets the position loop integral time constant. Reducing the integral time constant can improve the

responsiveness of the p

osition loop and reduce following error. This feature is reserved and not yet supported

index

sub-index

name

access type

type of data

unit

set range

Defaults

PDO

0x2A57

First position loop differential time

constant

RW

UNSIGNED32

ms

0~30000

0

NO

Sets the position loop differential time con:

stant. Reducing the differential time constant can significantly enhance the system's ability to s

uppress vibration, an

d quickly stabilize.

index sub-index name access type type of data unit set range Defaults PDO
irst Position ifferential Filterin
0x2A58 —— ey BT RW  |UNSIGNED32 | 0.1Hz 0~40000 20000 NO
frequency
Sets the position loop differential filtering frequency. Reducing the differential filter frequency prevents jitter, and reduces the noise caused by the differential time constant.
index sub-index name access type type of data unit set range Defaults PDO
0x2A59 —_— speed feed forward gain RW INTEGER32 0.01% - 30000~30000 3000 NO
Sets the speed feed forward gain. Improves responsiveness during position loop control and reduces positioning time. Setting too large may cause overshooting or vibration and the
positioning time may not be shortened.
index sub-index name access type type of data unit set range Defaults PDO
0x2A5A _—— speed feedforward filter frequency RW UNSIGNED32 0.1Hz 0~40000 20000 NO
Sets the speed feedforward cutoff frequency. Reducing the velocity feedforward filter frequency suppresses velocity overshoot or vibration, but the positional deviation increases as the velocity changes.
index sub-index name access type type of data unit set range Defaults PDO
0x2A5B _— First command speed gain RW INTEGER32 0.01% - 30000~30000 10000 NO
Sets speed loop command speed reference gain. Increasing the command speed gain can improve the responsiveness of the speed loop control.
index sub-index name access type type of data unit set range Defaults PDO
0x2A5C —_— first speed loop gain RW UNSIGNED32 0.1Hz 0~30000 183 NO

Sets the speed loop gain.

This parameter determines the responsiveness of the speed loop, the larger the parameter is, the faster the speed loop responds. Setting too high may cause vibration and noise. In position control mode, to increase the position

loop gain, it is necessary to increase the speed loop gain at the same time.

index sub-index name access type type of data unit set range Defaults PDO
Int | ti f the first d |
0x2A5D —— rearme e T e oo RW | UNSIGNED32 ms 0~30000 189 NO
constant
Sets the speed loop integral time constant.
The smaller the value of this parameter, the better the integral effect and the smaller the steady-state deviation. If the setting is too small, it will cause vibration and noise of the entire servo system.
index sub-index name access type type of data unit set range Defaults PDO
0x2A5E —_— Acceleration feedforward gain RW UNSIGNED32 0.01% 0~20000 3000 NO

Set the acceleration feed forward gain.

By giving the open-loop control current of a certain load under a certain acceleration, the system followability can be significantly improved, thereby suppressing the overshoot at the end of acceleration and deceleration.
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index sub-index name access type type of data unit set range Defaults PDO
Ox2A5F _ Acceleration feedforward filter frequency RW UNSIGNED32 0.1Hz 0~40000 20000 NO
Sets acceleration feedforward filter frequency.
index sub-index name access type type of data unit set range Defaults PDO
First command torque filter
0x2A60 —_— RW UNSIGNED32 0.1Hz 0~40000 1099 NO
frequency
Sets the filter frequency of the command torque low-pass filter.
By low-pass filtering the command torque one caan make the command torque smoother by dampening vibration.
index sub-index name access type type of data unit set range Defaults PDO
0x2A61 _ Second position loop gain RW UNSIGNED32 0.1Hz 0~20000 52 NO
Sets the position control loop proportional gain.
This parameter determines the responsiveness of the position loop. Increasing the position loop gain can reduce the system following error, reducing the positioning time. Setting too high may cause vibration and noise.
index sub-index name access type type of data unit set range Defaults PDO
Second position loop integration i
0x2A62 —— e e RW | UNSIGNED32 ms 0~32767 0 NO
constant
Sets the position loop integral time constant. Reducing the integral time constant can improve the responsiveness of the position loop by reducing following error. This feature is reserved and not yet supported
index sub-index name access type type of data unit set range Defaults PDO
St d ition | diff tial ti
0x2A63 —— repen e RW | UNSIGNED32 ms 0~30000 0 NO
constant
Sets the position loop derivative time constant. Reducing the differential time constant can significantly enhance the system's ability to suppress vibration, and quickly stabilize..
index sub-index name access type type of data unit set range Defaults PDO
Second Position Loop Differential Filtering
0x2A64 —_— RW UNSIGNED32 0.1Hz 0~40000 20000 NO
frequency
Sets the position loop differential cutoff frequency. Reducing the differential filter frequency prevents jitter,and reduces the noise caused by the differential time constant.
index sub-index name access type type of data unit set range Defaults PDO
0x2A65 —_— Second command speed gain RW INTEGER32 0.01% - 30000~30000 10000 NO
Sets speed loop command speed reference gain. Increasing the command speed gain can improve the responsiveness of the speed loop control.
index sub-index name access type type of data unit set range Defaults PDO
0x2A66 _ Second speed loop gain RW UNSIGNED32 0.1Hz 0~30000 183 NO

Sets the second speed loop gain.

This parameter determines the responsiveness of the speed loop. The larger the parameter is, the faster the speed loop responds. Setting too high may cause vibration and noise. In position control mode, if the user increases the

position loop gain, they must also increase speed loop gain.

index sub-index name access type type of data unit set range Defaults PDO
Second speed loop integration time
0x2A67 —— e e RW | UNSIGNED32 ms 0~30000 189 NO
constant
Set speed loop integral time constant.
The smaller the value of this parameter, the better the integration effect and the smaller the steady-state deviation. Setting too small will cause vibration and noise of the entire servo system.
index sub-index name access type type of data unit set range Defaults PDO
S d d t filt
0x2A68 —— e emmeneeE T RW | UNSIGNED32 | 0.1Hz 0~40000 1099 NO
frequency

Sets the filter frequency of the command torque low-pass filter.

By low-pass filtering the command torque, one can make the command torque smoother by dampening vibration.
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index sub-index name access type type of data unit set range Defaults PDO
_— Gain switching parameter configuration —_— —_— —_— —_— —_— NO
0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~6 6 NO
0x01 Gain switching condition selection RW UNSIGNED32 _— 0~4 0 NO
0x02 position deviation RW UNSIGNED32 Pulses 0~231-1 0 NO
0x2A69 0x03 Max Velocity RW INTEGER32 Pulses/s 0~231-1 0 NO
0x04 Max Torque RW INTEGER16 0.1% 0~3000 10 NO

0x05

The second gain switches to the first gain

benefit delay time

RW

UNSIGNED32

ms

0~10000

—-
o

NO

0x06

The first gain switches to the second gain

benefit delay time

RW

UNSIGNED32

ms

0~10000

NO

Set parameters for gain switching.

conditions

®  sub-index 0x01 sets the gain switching

value

Gain switching condition

instruction

0

Fixed at the first set of gains

Fixed at the first set of gains

Position Deviation

Only in position control mode. Valid for full closed loop function

In the first set of gains, the absolute value of the actual position deviation exceeds 0x2A69 sub-index 0x02 and the duration reaches 0x2A69 sub-index
0x06 . Switch to the second set of gains

In the second set of gains, the absolute value of the actual position deviation is less than 0x2A69 sub-index 0x02 and the duration reaches 0x2A69 sub-

index 0x05. Return to the first set of gains.

Velocity Overshoot

In the first set of gains, the absolute value of the actual speed exceeds 0x2A69 sub-index 0x03 and the duration reaches 0x2A69 sub-index 0x06. Switch
to the second set of gains
In the second set of gains, the absolute value of the actual speed is lower than 0x2A69 sub-index 0x03 and the duration reaches 0x2A69 sub-index 0x05.

Return to the first set of gains

Torque Overshoot

In the first set of gains, the percentage of the absolute value of the actual torque relative to the rated torque of the motor exceeds 0x2A69 sub-index 0x04 and the
duration reaches 0x2A69 sub-index 0x06. Switch to the second set of gains.
In the second set of gains, the percentage of the absolute value of the actual torque relative to the rated torque of the motor is lower than 0x2A69 sub-index 0x04, and

the duration reaches 0x2A69 sub-index 0x05. Return to the first set of gains

Positioning completed

Only in position control mode. Valid for full closed loop function

in the first set of gains, if positioning is not completed, switch to the second set of gains

in the second set of gains, if the positioning is completed and the duration reaches 0x2A69 sub-index 0x05, return to the first set of

Overshoot.

Note:

For gain switching function, please refer to page 83.

gains

sub-index 0x02 Sets the position deviation value that causes gain switching when the gain switching condition is selected as position deviation.

®  sub-index 0x03 Sets the maximum speed value that causes gain switching when the gain switching condition is selected as Velocity

sub-index 0x04 Sets the maximum torque value that causes gain switching when the gain switching condition is selected as Torque Overshoot.
®  sub-index 0x05 Sets the time required for the switching condition to be satisfied and cause a switch from the second set of gains to the first set of gains.

sub-index 0x06 Sets the time required for the switching condition to be satisfied and cause a switch from the first set of gains to the second set of gains.

index

sub-index

name access type type of data unit set range Defaults PDO

0x2A6A

Fully closed loop mode switch

RW

UNSIGNED32

0~1

0

NO

Set the servo system

full closed-loop control function.

value

Description

Semi-closed loop control mode

Fully closed loop control mode

The drive needs to be connected to the second encoder

Note:

For fully closed loop function, please refer to page 86.

index

sub-index

name

access type

type of data

unit

set range

Defaults

PDO

0x2A6B

Second encoder resolution

RW

UNSIGNED32

Pulses/mm

200~100000

10000

NO

Sets the resolution of the second encoder under the fully closed-loop control function of the servo system.

When the second encoder is a linear displacement encoder, the value of the 0x2A6B object is the number of pulses that the second encoder outputs every Tmm displacement.

When the second encoder is a rotary displacement sensor, the value of 0x2A6b is the number of pulses output by the second encoder rotating one turn.
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(fully closed loop mode)

index sub-index name access type type of data unit set range Defaults PDO
0x2A6C —_— Second Encoder Direction RW UNSIGNED32 —_— 0~1 0 NO
Sets the positive direction of the internal count of the drive for the second encoder connected to the drive.
value Description
o A Phase ahead of B Phase
1 B Phase ahead of A Phase
index sub-index name access type type of data unit set range Defaults PDO
0x2A6D _— position loop gain RW UNSIGNED32 0.1Hz 0~20000 52 NO

Sets the proportional gain of the position control loop under the fully closed loop function.

This parameter determines the responsiveness of the position loop. Increasing the position loop gain can reduce the system following error and reduce positioning time. Setting too high may cause vibration and noise.

index

sub-index

name

access type

type of data

unit

set range

PDO

Defaults

0x2A6E

Position Loop integral Time constant

(fully closed loop mode)

RW

UNSIGNED32

ms

0~32767

0 NO

Sets the integral time constant of the position loop under the fully closed loop function.Reducing the integral time constant can improve the responsiveness of the position loop and reduce following error. This feature is reserved and not yet supported

index sub-index name access type type of data unit set range Defaults PDO
O0X2A6F S PO o cosedtoop modey RW UNSIGNED32 ms 0~30000 0 NO

Sets the differential time constant of the position loop under the fully closed loop function.Reducing the differential time constant can significantly enhance the system's ability to suppress vibration,and quickly stabilized.

index

sub-index

name

access type

type of data

unit

set range

PDO

Defaults

0x2A70

position loop differential filter frequency
(fully closed loop mode)

RW

UNSIGNED32

0.1Hz

0~40000

20000 NO

Sets the differential filter frequency of the position loop under the fully closed loop control mode. Reducing the differential filter frequency prevents jitter and reduces the noise caused by the differential time constant.

index

sub-index

name

access type

type of data

unit

set range

PDO

Defaults

0x2A71

command speed gain
(fully closed loop mode)

RW

INTEGER32

0.01%

- 30000~30000

10000 NO

Sets the command speed gain under full closed loop control mode. Increasing the command speed gain can improve the responsiveness of the speed loop control.

index

sub-index

name

access type

type of data

unit

set range

Defaults PDO

0x2A72

Speed loop gain
(fully closed loop mode)

RW

UNSIGNED32

0.1Hz

0~30000

183 NO

Sets the speed loop gain under the fully closed loop control mode.

position loop gain the user needs to increase speed loop gain at the same time.

This parameter determines the responsiveness of the speed loop. The larger the parameter is, the faster the speed loop responds. Setting too high may cause vibration and noise. In position control mode, if the user increases the

index

sub-index

name

access type

type of data

unit

set range

PDO

Defaults

0x2A73

Speed loop integral time constant

(fully closed loop mode)

RW

UNSIGNED32

0~30000

189 NO

Set the speed loop integral time constant under the fully closed loop function.

The smaller the value of this parameter, the better the integration effect and the smaller the steady state deviation. Setting too small will cause vibration and noise in the servo system.

index

sub-index

name

access type

type of data

unit

set range

PDO

Defaults

0x2A74

command torque filter wave frequency

(fully closed loop mode)

RW

UNSIGNED32

0.1Hz

0~40000

1099 NO

Sets the filter frequency of the command torque low-pass filter under the full closed-loop function.

By performing low-pass filtering on the command torque, the command torque can be smoother and lower the vibration
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index sub-index name access type type of data unit set range Defaults PDO
0x2A77 o Hybrid deviation clearing in full closed loop mode RW UNSIGNED32 N 1~100 10 NO
Zero setting

Set in fully closed-loop mode. When the driver is in normal operation, the motor clears the mixed deviation every time it rotates the amount of revolutions set in 0x2A77. Mixed deviation is the difference between the feedback position of
the motor encoder and the feedback position of the second encoder.

Set the value of 0x2A77 to N :

1. During the N laps of the servo motor rotation, the mixing deviation is always less than the set value of 0x2A78. At the nth lap, the fully closed-loop mixing deviation is cleared. The mixing deviation and the number of turns of the motor
rotation start from 0 again.

2. Within N laps of the servo motor rotation, once the mixing deviation is greater than the set value of 0x2A78, the fully closed-loop mixing deviation will be cleared immediately. At the same time, the driver will report an error if the mixin

deviation is too large. The mixed deviation and the number of turns of the motor are recounted from 0.

Mixed deviation value

A

If the mixed deviation is too large, an alarm will be generated

Mixed Deviation Alarm Threshold V

(0x2A78)

|
Mixed deviation reset setting Mixed deviation reset setting
(0x2A77) (0x2A77)
The number of revolutions of the motor

Note:

The number of revolutions of the motor keeps counting.

index sub-index name access type type of data unit set range Defaults PDO
Full closed I d d deviati t
0x2A78 e RW  |UNSIGNED32 | Pulses 0~231-1 100000 NO
alarm threshold

Setin fully closed loop mode. References the maximum value of the allowed mixed deviation (the difference between the feedback position of the motor encoder and the feedback position of the second encoder) in the application. When the actual mixed

deviation is greater than this set value, the drive will report fully closed loop position error over-limit fault. The alarm code is

0’ Indicates that the system does not detect mixing deviations.

index sub-index name access type type of data unit set range Defaults PDO
0x2A80 —_— Positon phase compensation —_— —_— —_— —_— —_— —_—
This feature is reserved and not yet supported
index sub-index name access type type of data unit set range Defaults PDO
_— Position notch filter parameter settings _—— —_— _— —_— _— —_—
0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~4 4 NO
0x01 Notch filter switch RW UNSIGNED32 _— 0~1 0 NO
0x2A8 0x02 Notch filter Center frequency RW UNSIGNED32 Hz 100~4000 3000 NO
0x03 Notch Filter Frequency Bandwidth RW UNSIGNED32 Hz 1~4000 0 NO
0x04 Notch filter depth RW UNSIGNED32 0.01dB - 300~-10000 - 4000 NO
Sets Position Notch Filter Parameters. This feature is reserved and not yet supported
° sub-index 0x01 Sets whether the notch filter is enabled. 0: Indicates that the position notch filter function is turned off, 1: Indicates that the position notch filter function is on.
. sub-index 0x02 Sets the center frequency of the position notch filter.
. sub-index 0x03 Sets the frequency width of the position notch filter.
° sub-index 0x04 Sets the depth of the position notch filter.
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index sub-index name access type type of data unit set range Defaults PDO

0x2A82 —— Sped phase compensation —— —— —— —— —— ——

This feature is reserved and not yet supported

index sub-index name access type type of data unit set range Defaults PDO
—_— Velocity notch filter parameter settings —_— —_— —_— —_— —_— —_—
0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~4 4 NO
0XOA83 0x01 Notch filter switch RW UNSIGNED32 —— 0~1 0 NO
0x02 Notch filter center frequency RW UNSIGNED32 Hz 100~4000 3000 NO
0x03 Notch Filter Bandwidth Frequency RW UNSIGNED32 Hz 1~4000 200 NO
0x04 Notch filter depth RW UNSIGNED32 0.01dB - 300~-10000 - 4000 NO

Set velocity notch filter parameters.This feature is reserved,Not yet supported

® sub-index 0x01 Sets whether the notch filter is enabled. 0: Indicates that the velocity notch filter function is turned off, 1: Indicates that the velocity notch filter function is enabled.
® sub-index 0x02 Sets the center frequency of the velocity notch filter.

* sub-index 0x03 Set the frequency width of the velocity notch filter.

® sub-index 0x04 Sets the depth of the velocity notch filter.

index sub-index name access type type of data unit set range Defaults PDO

0x2A84 —_— Torque Phase Compensation _—— —_—— _—— —_—— —_—— _——

This feature is reserved and not yet supported

index sub-index name access type type of data unit set range Defaults PDO
— — | Resonance suppression fiter 1 parameter configuratio]  —— —— —— —— —— —— ——
0x00 maximum sub-index RO UNSIGNEDS8 —— 0~4 4 NO
0x01 filter switch RW UNSIGNED32 —_— 0~1 0 NO
0x2A85 0x02 Resanance center frequency RW UNSIGNED32 0.1Hz 1000~40000 30000 NO
0x03 Bandwidth class RW UNSIGNED32 —_— 0~20 0 NO
0x04 depth rating RW UNSIGNED32 —_— 0~100 1 NO

Sets the parameters of resonance suppression filter 1.

+ Sub-index 0x01 sets whether resonance suppression filter 1 is turned on. 0: indicates off,1: indicates on.

+ Sub-index 0x02 sets the center frequency, the resonant frequency, of resonant filter 1. The resonant frequency is obtained through the mechanical analysis function and
can be manually selected whether to use it.

+ Sub-index 0x03 sets the bandwidth level of resonant rejection filter 1, which is the ratio of the notch width to the center frequency. The larger this setpoint, the greater
the notch width.

+ Sub-index 0x04 sets the center frequency depth level of resonant rejection filter 1. The smaller this setting, the greater the notch depth, and the better the vibration
suppression effect, but too small will increase the vibration.

index sub-index name access type type of data unit set range Defaults PDO
— — | resonance suppression iter2parameter configuration —— —— —— —— —— ——
0x00 maximum sub-index RO UNSIGNED8 —— 0~4 4 NO
OX2AB6 0x01 filter switch RW UNSIGNED32 —— 0~1 0 NO
0x02 Resonance frequency RW UNSIGNED32 0.1Hz 1000~40000 30000 NO
0x03 Bandwidth class RW UNSIGNED32 _— 0~20 0 NO
0x04 depth rating RW UNSIGNED32 —_— 0~100 1 NO

Sets the parameters of resonance suppression filter 2.

*Sub-index 0x01 sets whether resonance suppression filter 2 is turned on. 0: indicates off,1: indicates on.

*Sub-index 0x02 sets the center frequency, the resonant frequency, of resonant filter 2, which is obtained by mechanical analysis and can be manually selected whether to
use it.

*Sub-index 0x03 sets the bandwidth level of resonant rejection filter 2, which is the ratio of the notch width to the center frequency. The larger this setpoint, the greater
the notch width.

*Sub-index 0x04 sets the center frequency depth level of resonant rejection filter 2. The smaller this setting, the greater the notch depth, and the better the vibration
suppression effect, but too small will increase the vibration.
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index sub-index name access type type of data unit set range Defaults PDO
— — | resonance suppression fiter3parameter configuration —— —— —— —— —— ——
0x00 maximurm sub-index RO UNSIGNEDS —— 0~4 4 NO
0x01 filter switch RW UNSIGNED32 _— 0~2 0 NO
0x2A87 0x02 Resanance frequency RW UNSIGNED32 0.1Hz 1000~40000 30000 NO
0x03 Bandwidth class RW UNSIGNED32 —_— 0~20 0 NO
0x04 depth rating RW UNSIGNED32 —_— 0~100 1 NO

it.

notch width.

Sets the parameters of resonance suppression filter 3.
*Sub-index 0x01 sets whether resonance suppression filter 3 is turned on. 0: indicates off,1: indicates on.
*Sub-index 0x02 sets the center frequency, the resonant frequency, of resonant filter 3, which is obtained by mechanical analysis and can be manually selected whether to use

*Sub-index 0x04 sets the center frequency depth level of resonant rejection filter 3. The smaller this setting, the greater the notch depth, and the better the vibration
suppression effect, but too small will increase the vibration.

*Sub-index 0x03 sets the bandwidth level of resonant rejection filter 3, which is the ratio of the notch width to the center frequency. The larger this setpoint, the greater the

index sub-index name access type type of data unit set range Defaults PDO
— — | Vioraton suppression feréparameter configuraton —— —— —— —— —— ——
0x00 maximurm sub-index RO UNSIGNEDS —— 0~4 4 NO
0x01 filter switch RW UNSIGNED32 _— 0~2 0 NO
0x2A88 0x02 Resanance frequency RW UNSIGNED32 0.1Hz 1000~40000 30000 NO
0x03 Bandwidth class RW UNSIGNED32 —_— 0~20 0 NO
0x04 depth rating RW UNSIGNED32 —_— 0~100 1 NO

it.

notch width.

Sets the parameters of resonance suppression filter 4.
*Sub-index 0x01 sets whether resonance suppression filter 4 is turned on. 0: indicates off,1: indicates on.
*Sub-index 0x02 sets the center frequency, the resonant frequency, of resonant filter 4, which is obtained by mechanical analysis and can be manually selected whether to use

*Sub-index 0x04 sets the center frequency depth level of resonant rejection filter 4. The smaller this setting, the greater the notch depth, and the better the vibration
suppression effect, but too small will increase the vibration.

*Sub-index 0x03 sets the bandwidth level of resonant rejection filter4, which is the ratio of the notch width to the center frequency. The larger this set-point, the greater the

index sub-index name access type type of data unit set range Defaults PDO
0x2A90 —_— Motor Resoltion (Pulses/revolution) RW UNSIGNED32 —_— 200~131072 10000 NO
Set the number of pulses required for one revolution of the servo motor.
index sub-index name access type type of data unit set range Defaults PDO
0x2A91 _— Pulse input filter width RW UNSIGNED32 0.1JS 0~32000 5 NO
Sets the minimum pulse width of the input pulses of the driver's digital input ports X1 and X2 under pulse position control mode.
index sub-index name access type type of data unit set range Defaults PDO
0x2A92 _— Pulse input setting RW UNSIGNED32 -_— O"‘31 9 NO
Sets the Input Pulse control type
b it Features value instruction
OOb pulse/direction
1-0 oul 01b CW/CCW
~ ulse type
P 1 Ob A/B quadrature pulse
11b reserved
2 command pulse rotation 0 positive
turn direction reverse
0 rising edge
3 trigger edge
1 falling edge
0 Input X1/X2
4 input source
1 reserved
31~5 reserved 0 reserved
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index sub-index name access type type of data unit set range Defaults PDO
-_— Electronic gear ratio parameter setting -_— _— -_— -_ _— -_
OXOO maximum sub-index RO UNSIGNEDS8 —_— 0""2 2 NO
0x2A93
0x01 Electronic gear ratio numerator RW UNSIGNED32 —_— 1~231-1 1048576 NO
0x02 Electronic gear ratodenominator RW UNSIGNED32 —— 1~231-1 10000 NO

Set servo system electronic gear ratio parameters.

numerator.

Note:

Internal position command = position command x electronic gear ratio =

sub-index 0x01 Sets the electronic gear ratio

sub-index 0x02 Sets the electronic gear ratio denominator.

Position Command x 0x2A93-Sub1

0x2A93-Sub2

1. The electronic gear ratio setting range is 1/8192~8192. When the actual set electronic gear ratio is greater than 8192, the system will automatically follow the electronic gear ratio as 8192. When the actual set electronic gear

ratio is less than 1/8192. The system will automatically follow the electronic gear ratio as 1/8192.

2. Do not change the electronic gear parameters during movement of the motor.

index sub-index name access type type of data unit set range Defaults PDO
_— Pulse frequency division output parameter configuratign _— _— _— _— _—

0x00 maximum sub-index RO UNSIGNED8 —— 0~5 5 NO

0x01 Pulse output source RW UNSIGNED32 —— 1-3 1 NO

0x2A9%4 0x02 Divider atio numerator RW UNSIGNED32 —_—— 0~13107200 10000 NO

0x03 divider ratio denominator RW UNSIGNED32 —— 0~13107200 131072 NO

0x04 output A/B Pulse phase setting RW UNSIGNED32 _— 0~1 0 NO

0x05 output Z Pulse Polarity Setting RW UNSIGNED32 _— 0~1 0 NO

Set the output parameters of the driver pulse divider.

* sub-index 0x01 sets the source of the drive output pulse.

value

instruction

1

Motor encoder

2

second encoder

3

External position command pulse

sub-index 0x02 sets the numerator of the frequency division ratio of the drive output pulse.

sub-index 0x03 sets the denominator of the frequency division ratio of the drive output pulse.

* sub-index 0x04 sets the drive output A/B pulse phase.

® sub-index 0x05 sets the polarity of the Z pulse by the driver

0x2A94-Sub4

(output pulse phase)

0x2A94-Sub5
(output Z pulse polarity)

CW direction rotation

Schematic diagram of output pulse

CCW direction rotation

Schematic diagram of output pulse

Aphase

B Phase

Zndex

=

Aphase

BPhase

Zindex

APhase

& phase

APhase

8 Phase

Zindex 1 I ZIndex 1 f

mse T T Lfamee LT 1
1 1 1 I
1 ] [ 1}

Zindex I Zindex I

weose 1 T L faeme _ LT 1L
1 1 I I

ooe [ LT 7 L1 o

1 = — T

[} 1 ! 1

e LT e LT

Note:

When the ratio numerator or the ratio denominator is set to 0, pulses are processed without frequency division output. For pulse frequency

division output function, please refer to page 82.
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index sub-index name access type type of data unit set range Defaults PDO
_— Absolute encoder motor parameters _ _ _ _ _ _
0x00 maximum sub-index RO UNSIGNED8 —— 0~6 6 NO
0x01 connection RO UNSIGNED16 —_— 0~1 0 NO
0x02 motor model RO Visible string —_— —_— 0 NO
0x2A9A 0x03 Motor serial number RO Visible string —— —— 0 NO
0x04 Motor rated current RO UNSIGNED32 0.01A —_— 0 NO
0x05 Motor rated torque RO UNSIGNED32 mN.m —_— 0 NO
0x06 Motor rated speed RO UNSIGNED32 rom —_— 0 NO
0x07 reserved —— —— —— —— 0 ——
Describes the parameters for the drive to connect an absolute encoder motor.
+ sub-index 0x01 describes whether the drive is connected to a motor. 0:Motor not connected,1:Motor
connected
+ sub-index 0x02 describes the model to which the drive is connected to the motor.
+ sub-index 0x03 describes the serial number of the motor to which the drive is connected.
+ sub-index 0x04 describes the rated current at which the driver connects to the motor.
+ sub-index 0x05 describes the rated torque at which the drive connects to the motor.
+ sub-index 0x06 describes the rated speed at which the drive is connected to the motor.
index sub-index name access type type of data unit set range Defaults PDO
—_—— Incremental encoder motor parameters —_—— —_— —_—— —_—— —_—— —_——
0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~6 6 NO
0x01 connection RO UNSIGNED16 —_— 0~1 0 NO
0x02 motor model RO Visible string —_— —_— 0 NO
0x2A9B 0x03 Motor serial number RO Visible string —— —— 0 NO
0x04 Motor rated current RO UNSIGNED32 0.01A —— 0 NO
0x05 Motor rated torque RO UNSIGNED32 mN.m —_— 0 NO
0x06 Motor rated speed RO UNSIGNED32 rpm _— 0 NO
0x07 reserved —— —— —— —— 0 ——

Describes the parameters of the drive connected to the incremental encoder motor.

sub-index 0x01 describes whether the drive is connected to a motor. 0:Motor not connected,1:Motor
connected

sub-index 0x02 describes the model of the motor connected to the driver.

sub-index 0x03 describes the serial number of the motor connected to the driver.

sub-index 0x04 describes the rated current of the motor connected to the driver.

sub-index 0x05 describes the rated torque of the motor connected to the driver.

Sub-index UX06 describes the rated speed of the motor connected to the driver.
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index sub-index name access type type of data unit set range Defaults PDO
_— Encoder information —_— _— —_— _— —_— —_—

0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~5 5 NO

0x01 Encoder type RO UNSIGNED16 —_— —_— 0 NO

0x2A9C 0x02 encoder error code RO UNSIGNED32 —_— —_— 0 NO

0x03 Encoder temperature RO Visible string 0.1°C —_— 0 NO

0x04 Absolute encoder usage mode RW UNSIGNED16 —_— 0~3 2 NO

0x05 Absolute encoder reset RW UNSIGNED16 —_— 0~2 0 NO

Describes the encoder information of the motor connected to the drive.

® sub-index 0x01 Describes the type of motor

encoder.
value Description value Description
O 15 Wire Incremental Encoder 4 reserved
1 9 Wire Incremental Encoder 5 17 Bit battery-free absolute encoder
2 reserved 6 20 Bit absolute value photoelectric encoder
3 20 Bit incremental photoelectric encoder 7 17 Bit Incremental Magnetic Encoder
* sub-index 0x02 Describes motor encoder error
codes
0x2A9C sub-index 0x01 values of 3/6/7: 0x2A9C sub-index 0x01 value of 5:
bit bit
0 battery voltage is lower than 3.2V 0 Register communication error
1 The battery is not connected or the voltage is below 1 Encoder transmit data error
2°8V 2 Encoder communication timeout
17~2 internal use 3 auto send error
1 8 Encoder not connected 4 Encoder communication error
twenty two-19 internal use 31~5 internal use
twenty three The encoder needs to perform a multi-turn reset
31~twenty one internal use

® sub-index 0x03 Describes the motor encoder temperature.

® sub-index 0x04 Sets the absolute value encoder usage

mode.
value model
0 Incremental encoder
1 Single-turn absolute encoder
2 Multiturn encoder
3 Multi-turn encoder does not count overflow

e sub-index 0x05 is set to clear the alarm of the absolute encoder or clear the multi-turn data.

Note

For the use of the absolute value system, please refer to page 83
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index sub-index name access type type of data unit set range Defaults PDO
0x2AAQ _— actual output current RO UNSIGNED32 0.1% _ 0 NO
Describe the percentage of the actual output current of the drive to the rated current.
index sub-index name access type type of data unit set range Defaults PDO
0Ox2AA1 _—— Motor torque constant RO UNSIGNED32 mN.m/A _ 430 NO
Describes the torque constant of the motor connected to the drive.
index sub-index name access type type of data unit set range Defaults PDO
0x2AA2 _—— Pulse input count RO UNSIGNED32 Pulses _ 0 TxPDO
Describes the number of external pulses received at the drives digital input ports X1,X2
index sub-index name access type type of data unit set range Defaults PDO
0x2AA3 _— Second encoder position RO UNSIGNED32 Pulses _ 0 TxPDO
Describes the position value fed back by the second encoder connected to the drive.
index sub-index name access type type of data unit set range Defaults PDO
0x2AA8 _— Position Error Alarm Threshold RW UNSIGNED32 Pulses 0~231-1 100000 NO
Sets the Position Error Alarm Threshold.
When the absolute value of the actual position deviation is greater than this set value, the drive will report a position error overrun fault, The alarm code is r =8 P L
When this set value is 0 Time,Position error out-of-limit detection will not be enabled.
index sub-index name access type type of data unit set range Defaults PDO
—_— Virtual digital inputs —_— —_— —_— —_— —_— —_—
0 ZABO OXOO maximum sub-index RO UNSIGNEDS8 _— O“"Z 2 NO
X
0x01 Input state settings RW UNSIGNED16 —_— 0~2s-1 0 RxPDO
0x02 input status enable RW UNSIGNED16 _— 0~2s-1 0 RxPDO
Sets the drive's virtual digital input state.
* subindex0x01Set the input state of the virtual digital input signal.
bit Features instruction
0 digital input 1
1 digital input 2
2 digital input 3
3 digital input 4 Owvirtual input optocoupler disconnected
4 digital input 5 1:Virtual input optocoupler on
5 digital input 6
6 digital input 7
7 digital input 8
1 5“'8 reserved reserved function,Please keep it as "0"
® sub-index 0x02 Sets whether to enable virtual digital input
function
bit Features instruction
0 digital input 1
1 digital input 2
2 digital input 3
3 digital input 4 0: Disable virtual input
4 digital input 5 1: Enable virtual input
5 digital input 6
6 digital input 7
7 digital input 8
1 5"’8 reserved reserved function,Please keep it as "0"
Note:
For virtual digital input functions, please refer to page 76.
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Immediate Stop

maintain free movement

Immediate Stop

dynamic braking action

free movement

maintain free movement

free movement

dynamic braking action

dynamic braking action

maintain free movement

u W IN | = |O

dynamic braking action

dynamic braking action

sub-index 0x03 sets the action of the dynamic brake when the servo reports an error.

¢ sub-index 0x02 sets the maximum action time during the deceleration process that the servo is disabled

value

instruction

deceleration process

stop

free movement

maintain free movement

free movement

dynamic braking action

dynamic braking action

maintain free movement

wiN = O

dynamic braking action

dynamic braking action

error.

Note:

For the dynamic braking function, please refer to page 84.

®  sub-index 0x04 sets the longest operation time during the deceleration process of the servo

index sub-index name access type type of data unit set range Defaults PDO
—_ Dynamic Brake Parameter Configuration _ _ _ _— —_ _
OXOO maximum sub-index RO UNSIGNEDS8 —_— 0"'4 4 NO
0x01 Braking Mode when Motor Disabled RW UNSIGNED32 - 0~5 0 NO
OX2ABT | 0X02 | paoimum acion time RW  |UNSIGNED32 | ms 0~30000 500 NO
0x03 Acton when an error s reported RW UNSIGNED32 —— 0~3 0 NO
0x04 semvokmon RW UNSIGNED32 ms 0~30000 0 NO
Sets the action of the drive to control the dynamic braking.
®  sub-index 0x01 sets the action of dynamic brake when the servo is disabled.
o e stop
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7.4 Standardised Device Profile Objects (0x6000-0x9FFF

index sub-index name

access type type of data

unit

set range

Defaults

PDO

0x603F —_—

Error Code RO

UNSIGNED16

0

TxPDO

Describe the current alarm code of the drive.

The error codes and their descriptions are as follows:

error code Description
OxFFO1 Drive overcurrent
OxFF02 Drive overvoltage
OxFFO3 Drive processor overtemperature
OxFF04 reserved function
0xFFO5 Drive internal voltage error
OXFF06 Position error overrun
OxFFO7 Motor encoder not connected
OxFFO8 Full closed loop hybrid deviation overrun
OxFF09 Second encoder not connected
OxFFOA Regeneration potential Drain failed
OxFFOB Safe torque off(STO)
OxFFOC reserved function
OxFFOD FPGA Mistake
OxFFOE Parameter read failed
OxFFOF Absolute encoder multi-turn error
OxFF10 Motor stall protection
OxFF11 Drive power module over temperature
OxFF31 Positive rotation prohibition limit
OxFF32 Negative prohibition limit
OxFF33 Positive rotation prohibition limit and Negative rotation prohibition limit
OxFF34 Motor overload status
O0xFF35 Command the motor to run when it is not enabled
0xFF36 Drive low voltage
OxFF37 Q Segment empty
OxFF38 Motor speed exceeds limit
OxFF39 Drive main circuit power input phase loss
OxFF3A Digital input emergency stop
OxFF3B Absolute encoder undervoltage
OxFF3C Absolute position lost
OxFF3D Absolute position overflow
OxFF3E Motor overtemperature
OxFF3F Drive undervoltage
OxFF41 Failed to save parameters
OxFF42 1/0 Signal function multiplexing
0xFF43 Bus watchdog trigger
OxFFFF other errors

Version:1.0
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index sub-index name access type type of data unit set range Defaults PDO
0x6040 —_— control word RW UNSIGNED16 —_— 0~216-1 0 RxPDO
Used to control the servo drive PDS state transition.
The corresponding function of each bit and its description are as follows:
bit name e
0 Switch on Start the servo operation 1: valid O:invalid
1 Enable voltage Turn on the main circuit power 1: valid O:invalid
2 Quick stop quick stop 0: valid 1:invalid
3 Enable operation Servo operation 1:valid O:invalid
6~4 Operation mode specific Control mode related Bits specific to each control mode
7 Fault reset Error reset Clear drive failures,Active on rising edge
8 Halt Stop Bits specific to each control mode
9 Operation mode specific Control mode related Bits specific to each control mode
15~10 Reserved reserved reserved function,Please keep it as "0”
The bits specific to each control mode are described below:
control word
control mode . . . . .
bit9 bit8 bit6 bit5 bit4
setpoint update ) update immediately
absolute/relative set new value
location mode (PP) (Change of set Stop (Halt) (Change set )
. (Abs/rel) . - (New set point)
point) immediately)
speed mode (PV) —— Stop (Halt) —_— —_— —_—
Torque mode (TQ) _— StOp (Halt) —_— _— —_—
Periodic Synchronous Velocity Mode (CSV) _— _—— _— _—— _——
Start homing (Homin
Homing mode (HM) —_— Stop(Halt) —_— —_— . 9 9
operation start)
start Q program execution
Q program mode (Q) —_— Stop (Halt) —_— —_—
(Q program start)
Note:
1. Each individual assignment of the control word is meaningless. Must be combined with related bits to form a control instruction.
2. bit 0 ~ bit 3 and bit 7 have the same meaning in various control modes. Control instructions must be sent in sequence before the driver can enter the preset according to the CiA402 state
machine switching process.
3. bit 10~bit 15 are reserved functions. Please keep it as “0".
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index sub-index name access type type of data unit set range Defaults PDO
0x6041 _— status word RO UNSIGNED16 _ _ 0 TxPDO
Describes the current state of the servo drive PDS.
Each corresponding function and its description is as follows
bit name Descrpton
0 Ready to switch on Servo ready 1:valid O:invalid
1 Switched on Servo operation can be turned on 1:valid O:invalid
2 Operation enabled Servo operation is on 1:valid O:invalid
3 Fault reportan error 1:valid O:invalid
4 Voltage enabled Main circuit power on 1:valid O:invalid
5 Quick stop quick stop 0:valid 1:invalid
6 Switch on disabled Servo not working 1:valid O:invalid
7 Warning Alarm reserved function,keep as "0”
8 Reserved reserved reserved function,keep as "0”
9 Remote remote control s aronels be,mg pertomes usm? econoters
1: Valid 0: Invalid
10 Operation mode specific Control mode related Bits specific to each control mode
1 Internal limit active e Indicates that the \in‘mfunct\’on isvt/orking*
1: Valid 0: Invalid

12 Operation mode specific Control mode related Bits specific to each control mode

15~13 Reserved reserved reserved function,keep as "0”

*: Limit function includes digital input limit.

The bits specific to each control mode are described below:

control word

control mode

bit13

bit12

bit10

Location mode

(PP)

Set value confirmation
(Set point
acknowledge)

Positioning completed

(Target reached)

speed mode

(PV)

zero speed arrival

(Speed)

target velocity reached

(Target reached)

Torque Mode

(TQ)

Target torque reached

(Target reached)

Cyclic Synchronous Velocity Mode

Execute actions according to the target speed

(Drive follows the

state switch

(CSV) command value) (Status toggle)
Home mode Homing error Homing complete Target Location Reached
(HM)

QProgram Mode

Q)

Q Program Execution Complete

(Q program complete)

Note:

1. bit 0 ~ bit 6 and bit 9 have the same meaning in various control modes.
2. bit 7 ~ bit 8 and bit 13 ~ bit 15 reserved function, keep as "0".
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index sub-index name access type type of data unit set range Defaults PDO
0x605A —_— quick stop RW INTEGER16 —_— 0~8 2 NO
Set the quick stop mode of the servo motor. Depending on
the control mode, definitions vary.
PP/PV mode: CSV mode:
instruction instruction
value value
Deceleration stop Deceleration stop
0 defined by 0x2AB1 sub-index 0x01 0 defined by 0x2AB1 sub-index 0x01
1 deceleration set by 0x6084 1
Defined by 0x2AB1 sub-index 1 deceleration set by 0x6085 Defined by 0x2AB1 sub-index 1
2 deceleration set by 0x6085 2
3 3
reserved reserved
4 4
5 deceleration set by 0x6084 5
keep enabled deceleration set by 0x6085 keep enabled
6 deceleration set by 0x6085 6
7 7
8 reserved 8 reserved
IP mode: TQ mode:
instruction instruction
value value
deceleration process stop deceleration process stop
0 defined by 0x2AB1 sub-index 0x01 0 defined by 0x2AB1 sub-index 0x01
1 Immediate Stop 1
Defined by 0x2AB1 sub-index 1 Command torque is cleared immediately Defined by 0x2AB1 sub-index 1
2 deceleration set by 0x6085 2
3 3
4 reserved 4 reserved
5 Immediate Stop 5
keep enabled Command torque is cleared immediately keep enabled
6 deceleration set by 0x6085 6
7 7
reserved reserved
8 8
HM mode: Q mode:
instruction instruction
value
deceleration process StOp value not executingQprogram is executingQmotion instructions in the program
0 defined by 0x2AB1 sub-index 0x01 movement command deceleration process stop
1 deceleration set by 0x609A 0 Select the quick stop method for
Defined by 0x2AB1 sub-index 1 processing according to the control
2 deceleration set by 0x6085 DEﬁEe,d gy 0;2(’;181 mode supported by the mofion Degineg byoo’éﬁABll
sub-index 0x sub-index Ox(
3
reserved 2
4
3
5 deceleration set by 0x609A reserved
keep enabled 4
6 deceleration set by 0x6085 N
Select the quick stop
7 5 meth([);i for pr}?cessing
according to the
8 reserved keep enabled control mode keep enabled
6 supported by the
motion instructions
7
8 reserved
index sub-index name access type type of data unit set range Defaults PDO
0x605B —_— Shutdown mechod RW INTEGER16 —_— 0~2 0 NO
Sets the action of the servo from Operation enabled to Ready to switch on when it receives PDS commands to Shutdown.
Depending on the control mode, the definition varies, please refer to the definition of 0x605C.
125 Version:1.0

1/11/2021



mlarios
Sticky Note
come back to this one and the one for values 5/6


CANopen User Manual

index sub-index name access type type of data unit set range Defaults PDO
0x605C —— Pronibited mode of operation RW INTEGER16 —— 0~2 1 NO
Sets the action of the servo from Operation enabled to Switched on when receiving the PDS command Disable operation.
The definition varies depending on the control mode.
PP/PV mode: CSV mode:
Definition Definition
value value
deceleration process after stop deceleration process after stop
0 defined by 0x2AB1 sub-index 0x01 0 defined by 0x2AB1 sub-index 0x01
1 deceleration set by 0x6084 1
defined by 0x2AB1 sub-index 0x01 Command speed is cleared immediately defined by 0x2AB1 sub-index 0x01
2 deceleration set by 0x6085 2
IP mode: TQ mode:
Definition Definition
value value
deceleration process after stop deceleration process after stop
0 defined by 0x2AB1 sub-index 0x01 0 defined by 0x2AB1 sub-index 0x01
1 1
2 StOp now defined by 0x2AB1 sub-index 0x01 2 Command torque is cleared immediately defined by 0x2AB1 sub-index 0x01
HM mode: Q mode:
Definition Definition
value
deceleration process after stop value not executingQprogram is executingQmotion instructions in the program
0 defined by 0x2AB1 sub-index 0x01 movement command deceleration process StOp
1 deceleration set by 0x609A 0 Select the quick stop method for
defined by 0x2AB1 sub-index 0x01 processing according to the control
2 deceleration set by 0x6085 defined by 0x2AB1 sub- | mode supported by the motion defined by 0x2AB1 sub-
1 X instructions X
index 0x01 index 0x01
2
index sub-index name access type type of data unit set range Defaults PDO
0x605D —_ Pause mode RW INTEGER16 —_ 0~1 0 NO
Sets the action of the motor when the servo Halt bit is set.
The definition varies depending on the control mode
PP/PV mode: TQ mode:
Definition Definition
value value
deceleration process sto p deceleration process sto p
0 deceleration set by 0x6084 keep enabled 0  |torque ramp set by 0x6087 keep enabled
1 reserved 1 reserved
HM mode:
Definition
value
deceleration process sto P
0 deceleration set by 0X609A keep enabled
1 reserved
Q mode:
Definition
value not executingQprogram is executingQmotion instructions in the program
movement command deceleration process StO p
Select the quick stop method for processing
according to the control mode supported by the
0 keep enabled motion instructions keep enabled
1 reserved
index sub-index name access type type of data unit set range Defaults PDO
0x605E _— Fault stop method RW INTEGER16 _ 0~2 2 NO
Sets the stop method of the motor when a servo error occurs. This feature is reserved, The stop method when the servo
error occurs is not supported yet. Please refer to 0x2AB1 sub-index 0x03 and sub-index 0x04 definitions.
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index sub-index name access type type of data unit set range Defaults PDO
0x6060 _— Modes_of_Operation RW INTEGERS _— -1~10 0 RxPDO
Sets the control mode of the servo.
In SDO communication, if an unsupported control mode is set, an ABORT code is returned.
In PDO communication, if an unsupported control mode is set, the previous control mode is maintained
value instruction
- 1 Q Program control (Q)
0 unspecified
1 Profile position control (PP)
3 Profile Velocity control(PV)
4 Torque control (TQ)
6 Homing Model (HM)
8 Interpolated position control (IP)
9 Cyclic Synchronous Speed Control (CSV)
Note:
For control mode switching, please refer to page 22
index sub-index name access type type of data unit set range Defaults PDO
0x6061 _— Modes_of_operation_display RO INTEGERS _— -1~10 0 TxPDO
Specifies the current control mode of the servo.
value instruction
-1 Q Program control (Q)
0 unspecified
1 Profile position control (PP)
3 Profile Velocity control(PV)
4 Torque control (TQ)
6 Homing Model (HM)
7 Interpolated position control (IP)
9 Cyclic Synchronous Speed Control (CSV)
Note:
For control mode switching, please refer to page 22
index sub-index name access type type of data unit set range Defaults PDO
0x6064 i Position_value_calculated RO INTEGER32 Pulses —_—— 0 TxPDO
Describes the current position of the servo motor.
index sub-index name access type type of data unit set range Defaults PDO
0x606C _— Velocity value_calculated RO INTEGER32 Pulses/s _—— 0 TxPDO
Describes the current speed of the servo motor.
index sub-index name access type type of data unit set range Defaults PDO
0x6071 —_— target_torque RW INTEGER16 0.1% - 3000~3000 0 RxPDO
Sets the target torque value of the servo in torque mode (TQ).
100.0% corresponds to 1 times the rated torque of the motor.
index sub-index name access type type of data unit set range Defaults PDO
0x6073 —_— max_current RW UNSIGNED16 0.1% 0~3000 3000 RxPDO
Sets the max current of the drive while in torque mode (TQ)
100.0% corresponds to 1 times the rated current of the motor.
index sub-index name access type type of data unit set range Defaults PDO
0x6074 _ torque_demand_value RO INTEGER16 0.1% _ 0 TxPDO
This parameter is the output value of the torque limit function
100.0% corresponds to 1 times the rated torque of the motor.
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index sub-index name access type type of data unit set range Defaults PDO

0x6077 _— Torque_value_calculated RO INTEGER1 0.1% _— 0 TxPDO

Specifies the current torque output of the motor while in Torque Mode (TQ)

100.0% corresponds to1 times the rated torque of the motor.

index sub-index name access type type of data unit set range Defaults PDO

0x6078 _— current_actual_value RO INTEGER16 0.1% _— 0 TxPDO

Specifies the instantaneous current in the drive motor.

100.0% corresponds to 1 times the rated current of the motor.

index sub-index name access type type of data unit set range Defaults PDO

0x607A _— Target Position RW INTEGER32 Pulses - 231~231-1 0 RxPDO

Set the servo target location while in Profile Position Mode (PP)

index sub-index name access type type of data unit set range Defaults PDO

0x607C —_— Home Offset RW INTEGER32 Pulses - 231~231-1 0 RxPDO

The home_offset object is the difference between the zero position for the application and the machine home position (found during homing). During homing the home position is found and, once the homing is completed, the zero

position is offset from the home position by addingthe home_offset to the home position. All subsequent absolute moves shall be taken relativeto this new zero position.

index sub-index name access type type of data unit set range Defaults PDO
_—— Software limit setting —_—— —_—— —_—— —_—— _—— —_——
0x607D 0x00 maximur sub-index RO UNSIGNEDS - 0~2 2 NO
0x01 negative positon software imicvalue RW INTEGER32 Pulses - 231~231-1 0 NO
0x02 posiie postion sftware it value RW INTEGER32 Pulses - 231~231-1 0 NO

Sets the servo software limit values. This feature is reserved and not yet supported

* Sub-index 0x01 sets the software limit in the negative direction.

* Sub-index 0x02 sets the software limit in the positive direction.

index sub-index name access type type of data unit set range Defaults PDO

0x607E —_— Polarty RW UNSIGNEDS —_— 0~1 0 RxPDO

Sets the polarity of position, torque and velocty in their respective control modes. This feature is reserved and not yet supported

index sub-index name access type type of data unit set range Defaults PDO

0x607F —_— max_profle_speed RW UNSIGNED32 | Pulses/s 0~232-1 800000 RxPDO

Sets the maximum speed allowed in either direction in a move profile.
60 x setpoint 60 x 0x607F
speed(rpm) = P =
0x2A90

pulses per revolution

When the actual speed of the motor exceeds this set value, the drive will report an overspeed fault. The alarm code is r Ie O (N}

* when the set speed is < 0.25 rpm, the set speed becomes 0.

e The maximum speed that can be set is 6000 rpm.

index sub-index name access type type of data unit set range Defaults PDO
0x6081 —_— P2P_profile_velocity RW UNSIGNED32 Pulses/s 0~232-1 50000 RxPDO
Set the servo target speed in position mode (PP)
speed (rpm) = 60 x setpoint _ 60x0x6081
0x2A90

pulses per revolution

« when the set speed is < 0.25 rpm, the set speed becomes 0.

e The maximum speed that can be set is 6000 rpm.
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index sub-index name access type type of data unit set range Defaults PDO
0x6083 —_— profile_acceleration RW UNSIGNED32 | Pulses/s? 0~232-1 1000000 RxPDO
Set the servo acceleration while in Profile Position mode (PP) or Profile Velocity mode (PV)
. 60 x setpoint 60x0x6083
acceleration (rpm/s) =
pulses per revolution 0x2A90
* When the acceleration is less than 10 rpm/s, the planned acceleration is set to 0.
« The maximum programmable acceleration can be set to 300000 rpm/s.
index sub-index name access type type of data unit set range Defaults PDO
0x6084 —_—— profile_deceleration RW UNSIGNED32 | Pulses/s? 0~232-1 1000000 RxPDO
Set the servo deceleration while in Profile Position mode (PP) or Profile Velocity mode (PV)
. 60 x setpoint 60x0x6084
deceleration(rpmrss) = =
pulses per revolution 0x2A90
* When the deceleration is less than 10 rpm/s, the planned deceleration is set to 0.
« -The maximum programmable deceleration can be set to 300000 rpm/s.
index sub-index name access type type of data unit set range Defaults PDO
0x6085 _—— Quick stop deceleration RW UNSIGNED32 PUlSGS/SZ 0~232-1 30000000 NO
Sets the Servo Quick Stop Deceleration.
’ 60 x setpoint
deceleration(rpm/s) = P = 60x0x6085
pulses per revolution 0x2A90
* When the deceleration <10 rpm/s, the quick stop deceleration is set to 0.
* The maximum programmable quick stop deceleration is 300000 rpm/s.
The profile acceleration/deceleration is limited by the quick stop deceleration.
index sub-index name access type type of data unit set range Defaults PDO
0x6087 _—— torque_ramp RW UNSIGNED32 0.1%/s 0~232-1 0 RxPDO
Sets the servo command torque acceleration/deceleration in torque mode (TQ).
This parameter describes the rate of change of torque in units of per thousand of rated torque per second.
index sub-index name access type type of data unit set range Defaults PDO
0x6098 —_— homing_method RW INTEGER8 —_— -4~35 0 RxPDO
Set the homing method of the servo motor.
Note:
For the introduction of the homing method, please refer to page 46.
index sub-index name access type type of data unit set range Defaults PDO
—_— Homing Speed _— —_— —_ —_ —_ —_
0x6099 OXOO maximum sub-index RO UNSIGNED8 -_— 0"‘2 2 NO
X
0x01 Homing High Specd RW UNSIGNED32 | Pulses/s 0~232-1 0 RxPDO
0x02 Homing Low Speed RW UNSIGNED32 | Pulses/s 0~232-1 0 RxPDO
Sets the two speed values for homing methods 1-35 defined in CiA402.
®  sub-index 0x01 sets the homing medium and high speed
value.
®  sub-index 0x02 sets the homing low and medium speed value.
60 x setpoint 60 x setpoint
speed(rpm) = P = P
pulses per revolution 0x2A90
*when the set speed is < 0.25 rpm, the set speed becomes 0.
*The maximum speed that can be set is 6000 rpm.
index sub-index name access type type of data unit set range Defaults PDO
0x609A —_— horming_acceleration_deceleration RW UNSIGNED32 | Pulses/s? 0~232-1 0 RxPDO
Sets the acceleration/deceleration value for homing methods 1-35 defined in CiA402.
60 x setpoint 60 x 0x609A
acceleration/deceleration(rpm/s) =
pulses per revolution 0x2A90
* When acceleration/deceleration < 10 rpm/s, the homing acceleration/deceleration are set to 0.
« The maximum settable value of acceleration/deceleration is 300000 rpm/s.
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index sub-index name access type type of data unit set range Defaults PDO
0x60B0 _— position offset RW INTEGER32 Pulses - 231~231-1 0 RxPDO
Set the command position offset of the servo in cyclic synchronization position mode. This feature is reserved and not yet
supported:
Target Position = 0x607A + 0x60B0
index sub-index name access type type of data unit set range Defaults PDO
0x60B1 —_— Velocity Offset RW INTEGER32 pulses/s - 231~231-1 0 RxPDO
Set the command velocity offset of the servo in the cyclic synchronous speed mode. This feature is reserved and not yet
supported:
Target Velocity = 0x60FF + 0x60B1
index sub-index name access type type of data unit set range Defaults PDO
0x60B2 —_— Torque Offset RW INTEGER32 0.1% - 3000~3000 0 RxPDO

Set the command torque offset of the servo in cyclic synchronous torque mode. This feature is reserved and not yet

supported:

Target Torque = 0x6071 + 0x60B2

index sub-index name access type type of data unit set range Defaults PDO
0X60EQ —— ponrue Lmi RW UNSIGNED16 0.1% 0~3000 0 RxPDO

Set the maximum torque limit, in the positive direction, of the servo.
100.0% corresponds to 1 times the rated torque of the motor.

Note:

For the torque limit function, please refer to page 82.

index sub-index name access type type of data unit set range Defaults PDO

OX60E1 —— Neagtin Direction RW UNSIGNED16 0.1% 0~3000 0 RxPDO

Set the maximum torque limit, in the negative direction, of the servo.
100.0% corresponds to 1times the rated torque of the motor.

Note:

For the torque limit function, please refer to page 82.

index sub-index name access type type of data unit set range Defaults PDO
0x60F4 _— Actual position deviation RO INTEGER32 Pulses _— 0 TXPDO

Describes the deviation between the command position of the servo motor and the feedback position of the encoder.
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index sub-index name access type type of data unit set range Defaults PDO
0x60FD —_— digital input RO UNSIGNED32 _— —_— 0 TxPDO
Specifies the state of the current digital inputs of the drive.
The functions of each bit are defined as follows:
bit Features e
0 Negative limit signal 0:The limit signal is invalid
1 Positive limit signal 1:The limit signal is valid
2 Home sensor signal 0:The origin signal is invalid
1:The origin signal is valid
15~3 reserved reserved,keep as "0”
16 digital input 1
17 digital input 2
18 digital input 3
19 digital input 4 Giinput optocoupler disconnected
20 digital input 5 1The input optocoupler is turned on
2 digital input 6
2 digital input 7
2 digital input 8
31-24 reserved reserved,keep as "0"
index sub-index name access type type of data unit set range Defaults PDO
—_— digital output _— _— _— _— _— _—
0x00 maximum sub-index RO UNSIGNEDS8 —_— 0~2 2 NO
OXGOFE ™ oy01 Output stte setting RW  |UNSIGNED32 | —— 0~252-1 0 RXPDO
0x02 output status enable RW UNSIGNED32 _— 0~232-1 0 RxPDO

Set the state of the digital output signal of the servo drive.

® sub-index 0x01 Set the output state of the digital output

sigrat:

it Features description
15~0 reserved reserved function,keep as "0”
16 digital output 1
17 digital output 2 0 Output OFF
18 digital output 3 1 Output ON
19 digital output 4
31~20 reserved reserved function, Please keep it as "0"
* igb-i‘r?dfx 0x02 sets whether outputs from sub-index 0x01 are enabled/
b|t Features description
15~0 reserved reserved,Please keep it as "0"
16 digital output 1
17 digital output 2 0: Disable output
18 digital output 3 1:Enable output
19 digital output 4
31 ’*20 reserved reserved function,Please keep it as "0"

Example: Digital outputs 1 to 4 are set as general-purpose outputs, and the optocouplers of digital outputs 1 and 3 are turned ON through 0x60FE, and the optocouplers of 2 and 4 are turned off. The specific

operation steps are as follows:

Step 1: Enable usage of digital outputs 1~4 (0x60FE-Sub2=0x000F0000)

Step 2: Turn on digital outputs 1 and 3, and turn off digital outputs 2 and 4 ( 0x60FE-Sub1=0x00050000)

Note:

1. When the digital output port is assigned a special output function, the physical output's status is controlled by the output function that was set and is not affected by the Ox60FE. Refer to page 71 for output

functions.

2. When using 0x60FE to control the status of the digital output port, you need to set the digital output as a general-purpose output.

3. For the actual physical output status, please query 0x2002.
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index sub-index name access type type of data unit set range Defaults PDO

O0x60FF —— profile_velocity RW INTEGER32 Pulses/s - 231~231-1 0 RxPDO

Sets the target velocity for Profile Velocity and Cyclic Synchronous Velocity Mode.

60 x setpoint x electronic gear ratio 60 x OxX60FF x 0x2A93-Sub1

speed(rpm) = =
Pulses per revolution 0x2A90 x 0x2A93-Sub2

*when the set speed is < 0.25 rpm, the set speed becomes 0.

*The maximum speed that can be set is 6000 rpm.

index sub-index name access type type of data unit set range Defaults PDO

0)(6502 _—— Supported Control Modes RO UNSIGNED32 _ _— 66477 NO

Specifies the control modes supported by the servo drive.

1: Mode supported 0: Mode NOT supported

bit instruction value
0 Position control mode (PP) 1
1 Frequency conversion speed regulation mode (VI) O
2 Profile Velocity Mode (PV) 1
3 Torque mode (TQ) 1
4 reserved 0
5 Homing mode (HM) 1
6 Interpolated position mode (IP) O
7 Cyclic Synchronous Position Mode (CSP) 0
8 Cyclic Synchronous Velocity Mode (CSV) 1
9 Cyclic synchronous torque mode (CST) 0
15~10 reserved 0
16 Q program mode (Q) 1
31~17 reserved 0
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Appendix I: Object dictionary and parameter code comparison table

The M3 Servo Series has a total of 6 parameter groups denoted by their own code. See the following table:

parameter group type Function

P0O-XX PID Gain Parameters Set the gain parameters of the servo
P1 'XX Device Parameters. Set various functional parameters of the drive

Set the various motion profile parameters required to execute motion
P2-XX Motion Profile Parameters
P3-XX Encoder and Pulse Input Parameters Set parameters related to encoder, pulse input/output
P4-XX Analog I/0 Parameters Set parameters related to analog input/output
P5-XX Digital I/O Parameters Set parameters related to digital input/output

PO-XX Group: PID Gain Parameters

index |sub-index| €COE | instruction name Defaults Scope UNIt | eftective mechanism
0x2A50 —_— P0-00 UM Parameter tuning mode 0 0~2 —_— Effective immediately
0x2A51 —_— P0-01 LY load type 0 0~2 _— Effective immediately
0x2A52 —_— P0-02 NR Load inertia ratio 0 0~100 —_— Effective immediately
0x2A53 —_— P0-03 KG first rigidity class 5 1~20 —_— Effective immediately
0x2A54 —_— P0-04 KX Second rigidity level 5 1~20 —_— Effective immediately
0x2A55 —_— P0-05 KP first position loop gain 52 0~ 20000 0.1Hz Effective immediately
0x2A57 —_— P0-07 KD st position loop differential time constant 2000 0 ~ 30000 ms Effective immediately
0x2A58 —_— P0-08 KE First position loop differential filter frequency 20000 0 ~ 40000 0.1Hz Effective immediately
0x2A59 —_— P0-09 KL Speed feed forward gain 10000 - 30000 ~ 30000 0.01% Effective immediately
0x2A5A —_— P0O-10 KR Velocity feedforward filter frequency 20000 0 ~ 40000 0.1Hz Effective immediately
0x2A5B —_— PO-11 KF First command speed gain 10000 - 30000 ~ 30000 0.01% Effective immediately
0x2A5C | —— | PO-12 VP first speed loop gain 183 0 ~ 30000 0.1Hz e mmedincly
0x2A5D —_— P0-13 VI 1st speed loop integral time constant 189 0~ 30000 ms Effective immediately
Ox2A5E —_— P0O-14 KK Acceleration feedforward gain 3000 0~ 20000 0.01% Efective immediately
Ox2A5F —_— P0O-15 KT Acceleration feedforward filter frequency 20000 0~ 40000 0.1Hz Effective immediately
0x2A60 —_— P0O-16 KC First command torque filter frequency 1099 0 ~ 40000 01Hz Efective immediately
0x2A61 —_— P0-17 UP Second position loop gain 52 0~ 20000 0.1Hz Efective immediately
0x2A63 —_— P0O-19 ub Second position loop differential time constant 2000 0~ 30000 ms Effective immediately
0x2A64 —_— P0-20 UE The second position loop differential fier frequency 15000 0 ~ 40000 0.1Hz Effective immediately
0x2A65 —_— P0-21 UF Second command speed gain 10000 - 30000 ~ 30000 0.01% Effective immediately
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index

sub-index

code

instruction

name

Defaults

Scope

unit

Effective mechanism

0x2A66

P0-22

uv

Second speed loop gain

183

0~ 30000

0.1Hz

Effective immediately

0x2A67

P0-23

uG

Second speed loop integral time constant

189

0~ 30000

ms

Effective immediately

0x2A68

P0-24

ucC

Second command torque filter frequency

1099

0 ~ 40000

01Hz

Effective immediately

0x2A6D

P0-25

XP

Fully closed loop - position loop gain

52

0~ 20000

0.1Hz

Effective immediately

0x2A6F

P0-27

XD

Fully closed loop - position loop differential time

constant

2000

0~ 30000

ms

Effective immediately

0x2A70

P0-28

XE

Fully closed loop-position loop differential filtering

frequency

15000

0~ 40000

0.1Hz

Effective immediately

0x2A71

P0-29

XF

Full closed loop - command speed gain

10000

- 30000 ~ 30000

0.01%

Effective immediately

0x2A72

PO-30

XV

Fully closed loop - speed loop gain

183

0~ 30000

0.1Hz

Effective immediately

Full closed loop - speed loop integral time

0x2A73 —— P0-31 XG o 189 0 ~ 30000 ms Effective immediately
0x2A74 —_— P0-32 XC Full closed loop - command torque filter frequency 1099 0 ~ 40000 0.1Hz ffective immediately
0x01 P0-33 SD Gain switching condition selection 0 0~4 —_— Effective immediately
0x02 P0-34 PN Gain Switching Condition - Position 0 0~ 2147483647 Pulses Effective immediately
0x03 P0-35 VN Gain Switching Condition - Speed 0 0~ 100 rps Effective immediately
0x2A69

0x04

P0-36

TN

Gain Switching Condition - Torque

10

0~ 3000

0.1%

Effective immediately

0x05

P0-37

SE1

The second gain switches to the first gain

delay

10

0~ 10000

ms

Effective immediately

0x06

P0-38

SE2

The first gain switches to the second gain

delay

10

0~ 10000

Effective immediately

P0-39

LR

Velocity Feedback Filter

0~3

Effective immediately
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P1-XX Group: Device Parameters

index sub-index Code instruction name Defaults SCOpe Unit Effective mechanism
0x2A30 —_— P1-00 CM master control mode wenty one 1,15,21,26,30 —_— Effective immediately
0X2A31 _— P1 -01 EN second control mode twenty one 1 ,2,7,1 1 ,1 5,21 _— Effective immediately

0x2A32

P1-02

PM

Power-on working mode

10

10

Take effect after restart

0x2A33

P1-03

M

Speed Control Clamp Mode

2

1~2

Effective immediately

0x2A6A

P1-04

XM

Fully closed loop mode switch

0

0~1

Effective immediately

P1-05

GC

Command torque in internal torque mode

0

- 3000 ~ 3000

0.1%

Effective immediately

0x2A03

P1-06

CcC

first torque limit

3000

0~3000

0.1%

Effective immediately

0x2A18

P1-07

cv

Torque reaches target value

0~ 3000

0.1%

Effective immediately

0x2A08

P1-08

HC

Torque in hard limit homing mode
Limit

1000

0~ 3000

0.1%

Effective immediately

0x2A01

P1-09

CL

Torque overload duration

0~ 30000

ms Effective immediately

0x2A02

P1-10

LD

Torque limit method

0~5

Effective immediately

0x2A0A

P1-11

RN

Motor rotation direction selection

0~1

Take effect after restart

P1-12

IF

Data Format

D,H

Effective immediately

0x2020 —_— P1-17 co CANopenCommunication node address 1 1~127 —_— Take effectaftr restart
0x2022 —_— P1-18 CB CANopenCommunication baud rate 0 0~7 —_— Take effectafter restart
0x01 P1-19 ZR Regenerative absorption resistor resistance 200 10 ~ 32000 Effective immediatey
0x2A34 0x02 P1-20 ZC Regenerating Absorpion Resistor Power 40 0~ 32000 W Effective immediately
0x03 P1-21 T Regeneration absorption time constant 1000 0 ~ 8000 ms Effective immedaely
0x2A35 —_— p1-22 PK Key setting lock 0 0~1 _— Effective Immediatly

0x2A36

P1-23

DD

leddefault display item

0

0~20

Effective immediately

0x2A37

P1-24

MA

Alarm masking

4294967295

0~ 4294967295

Effective immediately

0x2A04

P1-25

X

Second torque limit

3000

0~ 3000

0.1%

Effective immediately

0x2A05

P1-26

cy

Third torque limit

3000

0~ 3000

0.1%

Effective immediately

0x2A06

P1-27

cz

Fourth torque limit

3000

0~ 3000

0.1%

Effective immediately

0x2A09

P1-28

HT

Motor stall protection time

0

0~ 30000

ms Effective immediately

0x2AB1

0x01

P1-29

YV

Dynamic brakes when disabled

action

0~5

Effective immediately

0x03

P1-30

YR

The action of the dynamic brake when an error is reported

0~3

Effective immediately

0x02

P1-31

YM

Dynamic brakes are decelerating after disabling

The longest action time in the process

0~ 30000

ms Effective immediately

0x04

P1-32

YN

Dynamic braking during deceleration reporting an error

longest action time in

0~ 30000

ms Effective immediately

P1-33

oT

Power input phase loss detection switch

0~1

Effective immediately

P1-34

RT

Current instantaneous change alarm threshold

1000

0~ 3000

0.1%

Effective immediately
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P2-XX Group: Motion Profile Parameters

index | sub-index| COAE | instruction Features Defaults Scope unit Effective mechanism

0x607F —_— P2-00 VM Maximum speed 80 0~100 rps Effective immediately
0x6085 —_— P2-01 AM Servo brake deceleration 3000 0.167 ~ 5000 rps/s Effective immediately
0x2A42 —_— P2-02 JS Internal speed mode target speed 10 -100~100 rps Effective immediately
0x2A43 —_— P2-03 JA Internal Velocity Mode Acceleration 100 0.167 ~ 5000 rps/s Effective immediately
0x2A44 —_— P2-04 JL Internal speed mode deceleration 100 0.167 ~ 5000 rps/s Effective immediately
0x2A4C —_— P2-05 Il jerk time 10 0~125 ms Effective immediately
P2-06 VE Speed in internal peer-to-peer mode 10 0.0042 ~ 100 rps Effective immediately
P2-07 AC Acceleration in internal peer-to-peer mode 100 0.167 ~ 5000 rps/s Effective Immediately
P2-08 DE Deceleration in internal peer-to-peer mode 100 0.167 ~ 5000 rps/s Effective immediately
0x2A45 —_— P2-09 VC Speed down in internal peer-to-peer mode 2 0~100 rps Efective immediately
0x01 P2-10 j[& Multi-speed control: the firstigear speed 2 -100~ 100 rps Effective immediately
0x02 P2-11 Jjc2 Muli-speed control: the first2gear speed 10 -100 ~ 100 rps Effectve immediately
0x03 P2-12 JC3 Multi-speed control: the first3gear speed 20 -100 ~ 100 rps Effective immediately
0x04 P2-13 Jjc4 Mult-speed control: the firstagear speed 25 -100 ~ 100 rps Effective Immediately

0x2A46
0x05 P2-14 JC5 Mult-speed control: the firstSgear speed 30 -100 ~ 100 rps Effective Immediately
0x06 P2-15 JC6 Mult-speed control: the firstogear speed 35 -100 ~ 100 rps Effective Immediately
0x07 P2-16 7 Mult-speed control: the first7gear speed 40 -100 ~ 100 rps Effective Immedtiatly
0x08 pP2-17 JC8 Mult-speed control: the first8gear speed 50 -100 ~ 100 rps Effectve Immediately
0x609A —_— P2-18 HA1 Return to origin acceleration/deceleration 100 0.167 ~ 5000 rps/s Effective immediately
0x01 P2-24 HV1 The fist speed of returning to the oigin 10 0.0042 ~ 100 rps Effective immediately

0x6099
0x02 pP2-25 HV2 The second speed of returning to the origin 1 0.0042 ~ 100 rps Effective immediately
0x607C | — — | P2-27 HO Return to origin offset 0 . ﬂﬁ;‘jggg‘z; pulses Etectve mmecitely
0x2A4D —_— pP2-28 K] low pass smoothing filter 0 0~1000 ms Effective immediately
0x2A4E —_— P2-29 FF interpolation filter 10 0~125 ms Effective immediately
0x2A47 —_— P2-30 VT Speed limit in torque mode 80 0~100 rps Effective immediately

Note:

The correspondence between the object dictionary and the setting value of the parameter table is as follows:

set value set value
speed (rps)= =
The number f puises required for one revlutionof the motor 0x2A90
set value set value
acceleration/deceleration(rps/s)= =
The numberof ulsesrequired or onerevoluton ofthe m 0x2A90
set value:Object dictionary settings
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P3-XX Group: Encoder and Input Pulse Parameters

index | sub-index| COdE | nstruction Features Defaults Scope unit Effective mechanism
0x01 P3-00 EN Electronic gear ratio numerator 32000 0~ 2147483647 —_— Effective immediately
0x2A93
0x02 P3-01 EU Electronic gear ratio denominator 32000 0~ 2147483647 —_— Effective immediately
0x2A91 —_— P3-02 SZ Pulse input filter width 5 0~ 32000 0.1us Take effectafte restart
0x2A92 —_— P3-03 PT Pulse input setting 9 0~31 —_— Take effectafte restart
0x2AA8 —_— P3-04 PF Position error alarm limit 100000 0~ 2147483647 pulses Effective immediately
0x2A90 —_— P3-05 EG Number of pulses required per revolution 10000 200~ 131072 pulses/rev | raeefectatter restart
0x2A6C —_— P3-06 PV The direction of the second encoder 0 0~1 —_— Effective immediately
0x2A77 | —— | P3-09 XT Hybrid deviagon n fully closed loop mod 10 1~100 rev [P—
Clear setting
0x2A78 | —— | P3-10 X0 Hdeth.mft:wh.j foop mede 100000 0 ~ 2147483647 pulses [P—
0x2A6B —_— P3-11 XR Second encoder resolution 10000 200 ~ 100000 pulses/mm | erective mmeditely
0x01 P3-12 PO Pulse frequency division output mode 1 0~ 256 —_— Take effect after restart
0x2A94 0x02 P3-13 ON Pulse divider output ratio numerator 10000 0~ 13107200 —_— Take effect after restart
0x03 P3-14 oD Pulse frequency division output ratio denominator 131072 0~13107200 —_— Take effect after restart
0x2A9C 0x04 P3-15 ES Absolute encoder usage mode 2 0~3 —— Take effectafter restart
—_— —_— P3-16 PU Electronic gear ratio switch 0 0~1 —_— Take effect after restart
P4-XX Group: Analog I/0 Parameters
index | sub-index| COAE | instruction Features Defaults Scope unit Effective mechanism
0x05 P4-01 AG Analog input speed scaling 50 0~100 rps/10V Effective immediately
0x2A27
0x06 P4-02 AN Analog input torque scaling 1000 0~ 3000 0.1% Effective immeciatey
0x2A22 0x02 P4-03 AV1 Analog input10ffset 0 - 10000 ~ 10000 mV Effective immedately
0x2A23 0x02 P4-04 AV2 Analog input20ffset 0 - 10000 ~ 10000 mV Effectve immediately
0x2A22 0x01 P4-05 AD1 Analog input1dead zone 0 0~255 mV Effective immediately
0x2A23 0x01 P4-06 AD2 Analog input2dead zone 0 0~ 255 mV Effective immediately
0x2A22 0x03 P4-07 AF1 Analog input1low pass filter 1000 0~ 2000 0.1Hz Effectve immediately
0x2A23 0x03 P4-08 AF2 Analog input2low pass filter 1000 0~ 2000 0.1Hz Effective immediately
0x2A22 0x04 P4-09 AT1 Analog inputitrigger threshold 5000 - 10000 ~ 10000 mV Effective immediately
0x2A23 0x04 P4-10 AT2 Analog input2trigger threshold 5000 - 10000 ~ 10000 mV Effective immediately
0x2A27 0x01 P4-11 FA1 Speed limit source setting 1 0~1 —_— Effective immediately
0x2A11 | Ox02 | P4-16 0S1 Analog outputitarget 1000 1 ~ 32000 - ecte ety
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index sub-index COd e instruction Features Defaults SCOpe un it Effective mechanism
0x2A11 0x03 P4-18 XA1 Analog output1function definition 0 0~5 _ Effective immediately
P5-XX Group: Digital I/0 Parameters
index sub-index COd e instruction Features Defaults SCOpe un it Effective mechanism

0x01 P5-00 MU1 digital input1Features 7 0~46 —_ Effective immediately
0x02 P5-01 MU2 digital input2Features 5 0~46 —_ Effective immediately
0x03 P5-02 MU3 digital input3Features stadmediateleffed: 0~46 —_ Effective immediately
0x04 P5-03 MU4 digital input4Features 0 0~46 —_ Effective immediately

0x2A20
0x05 P5-04 MU5 digital input5Features 13 0~46 —_ Effective immediately
0x06 P5-05 MU6 digital input6Features 19 0~46 —_ Effective immediately
0x07 P5-06 MU7 digital input7Features 0 0~46 —_ Effective immediately
0x08 P5-07 MU8 digital input8Features 39 0~46 _ Effective immediately
0x01 P5-12 MO1 digital output1Features twenty three 0~34 —_ Effective immediately
0x02 P5-13 MO2 digital output2Features 2 0~34 _— Effective immediately

0x2A10
0x03 P5-14 MO3 digital output3Features 9 0~34 —_ Effective immediately
0X04 P5-15 MO4 digital output4Features O 0~34 _— Effective immediately
OXO1 P5-24 BD Movement waiting time after brake release 200 0 ~ 32000 ms Effective immediately

OxaA13 fter brake,motor disabl
0x02 | P5-25 pg | arerbrakemotordisable 200 0 ~ 32000 ms

wait delay

0x2001 —_— P5-27 HX origin sensor 8 1~8 —_— Effective immediately
0x01 P5-28 FI1 digital input1filter 0 0~ 8000 ms Effective Immediately
0x02 P5-29 FI2 digital input2filter 0 0~ 8000 ms Effective Immediately
0x03 P5-30 FI3 digital input3filter 0 0~ 8000 ms Effective Immediately
0x04 P5-31 FI14 digital input4filter 0 0~ 8000 ms Effective Immediaely

0x2A21
0x05 P5-32 FI5 digital input5filter 0 0~ 8000 ms Effective Immediatly
0x06 P5-33 FI6 digital inputéfilter 0 0~ 8000 ms Effective Immediately
0x07 P5-34 FI7 digital input7filter 0 0~ 8000 ms Effective immediately
0x08 P5-35 FI8 digital input8filter 0 0~ 8000 ms Effective immediately
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code

index | sub-index instruction Features Defaults Scope unit Effective mechanism
0x01 P5-38 PL Dynamic following error threshold 10 0~ 2147483647 pulses Effective immediately
0x03 P5-39 PD Positioning complete signal position error threshold 40 0~ 32000 pulses Effectve immediately
0x2A15
0x02 P5-40 PE Motion Condition Timer 10 0~ 30000 ms Effctive immeciately
0x04 P5-41 T Pulse input completion detection time 2 0~ 20000 ms Effective immediately
0x01 P5-42 yAY, Zero speed judgment treshold 0.5 0.1~2 rps Effectve immeditely
0x2A16 0x03 P5-43 VR Speed consistent fluctuation range 0.1 0~ 100 rps Effective immediately
0x02 P5-44 A% Judging thatthe speed reaches the target value 10 0~100 rps Effective immedately

0x2A17

P5-45

Torque reaches the fluctuation range

10

0~ 3000

0.1%

Effective immediately

0x2A14

P5-46

- 2147483647 ~

_— DG absolute arrival position 10000 +2147483647 pUlSES Effective immediately

- 2147483647 ~
_ _—— P5-47 LP Positive soft limit O +2147483647 pUlSES Effective immediately
_— _— P5-48 LM Reverse soft limit 0 ) 3;?Z;i§§gz7~ pUlSES Effective immediately
0x6098 _— P5-49 HE Back to origin method 1 -4~35 _ Effective immediately
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Appendix II: Updating Firmware

° Updating Firmware Notes

1. Before updating the firmware, you need to confirm with the manufacturer's technical staff whether the drive supports the new firmware.
2. Since the configuration parameters may be lost during the firmware update, you need to back up the configuration files of each drive before updating the firmware,
keep these files safe, and re-download the configuration files after the update is complete.
3. In the process of updating the firmware, do not power off the drive.
4. After the firmware update, the drive needs to be powered off and restarted.
Firmware update method
1. Update the firmware via the serial connection

Use the firmware download tool integrated within the Luna software to download the firmware to the drive.

Firmware Downloader

Bl T #
B
iz | R |

£ EE—TE
£ EelineEE N LA, s
= o TEMEE.

b F 3

Ready

M

The firmware download procedure is as follows:

Step 1: Open tools in the Luna Software menu bar and select the Firmware Download Tools item

Step 2: Click the Select button in the pop-up Firmware Downloader dialog box to select a firmware (the firmware file type is .msdf or . msdaf)
Step 3: Power the drive back on and wait 3 seconds

Step 4: Click the "Download" button to start downloading the firmware and wait for the prompt notifying the download was successful
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Shenzhen Postcode: 518071

MOONS'INDUSTRIES (AMERICA), INC. (Boston) 36 Cordage

Beijing Park Circle, Suite 310 Plymouth, MA 02360 USA
Room 816, Block B, China Electronics Building, No. 3 Danling Street, Haidian District,

APPLIED MOTION PRODUCTS, INC. 404
Westridge Dr. Watsonville, CA 95076, USA

Beijing Postcode: 100080

Nanjing LIN ENGINEERING, INC.
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District, Nanfing

Postcode: 211106 B oo componies
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Postcode: 266000
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Room 3001, Shimao Building, No. 686 Jiefang Avenue, Jianghan District, 60313 Frankfuit am Main Germany
Wuhan Postcode: 430022
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Chengdu

MOONS'INDUSTRIES (SOUTH-EAST ASIA) PTE. LTD. 33 Ubi
Avenue 3 #08-23 Vertex Singapore 408868

Room 1917, Weston Federal Building, No. 19, Section 4, Renmin South Road, Wuhou District, Chengdu

Zip Code: 610041

Xi'an B opanese company

Room 1006, Block D, Wangzuo International City, No. 1 Tangyan Road, Xi'an MOONS'INDUSTRIES JAPAN CO., LTD.
Postcode: 710065 222-0033

Kanagawa Prefecture Yokohama City, Konkita-ku, Shin-Yokohama 2-chome 12-12
Ningbo

Shin-Yokohama Mitsunobu 6F 602
Room 309, Tower B, Taifu Plaza, No. 565, Jingjia Road, Jiangdong District, Ningbo City, Zhejiang

Province Postcode: 315040

Guangzhou
Room 06, 40th Floor, Tower B, Yew Chung Plaza, No. 9 Linhe West Road, Tianhe District,

Guangzhou Postcode: 510610
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http://www.moons.com.cn E-mail:
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+ The product specifications and technical parameters listed in this catalog are for reference only, and our company reserves the right to change without prior note. For product details, please contact our sales department.
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