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1. Introduction

i

900 >
900 1200
00 12

The purpose of this document is to ensure the safe
and proper installation and commissioning of the

equipment.

Follow the provided instructions to avoid hazards,
extend equipment reliability and service life, and

reduce installation and commissioning time.

This document also provides firmware details,
including the architecture, device status, operating

modes, error handling, and object descriptions.
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2. CANopen Communication Profile (CiA DS 301)

The CANopen protocol standard defines several types of CAN messages for data
exchange, network management and reporting, and device error handling. All data -

exchange message types access the object dictionary of a CANopen device.

Message " Default
Description

Type CAN-Identifiers

Network Management Telegram

Sent from the master to slave nodes to control their network state.
NMT 9 Highest-priority CAN identifier 0x00
 Broadcast from master to all slaves

I  Possible CANopen device states: Stop, PreOP, OP

Service Data Object
Used to exchange configuration data.

 Available in PreOP and OP states
T Low—pnonty CAN identifier 0x600+ Node -1D
SDO 9 Mainly used during bus start -up
 Initiated by the master node Bty s> e 21D
I Each telegram is acknowledged, making transmission slower
I Only one object (object dictionary) can be exchanged per telegram
I Datais addressed using index and subindex
Process Data Object
Used to transmit process data. 0x180 + Node -ID
T ngh-prlorlty QAN identifier 0x480+ Node -1D
PDO 9 Available only in OP state

Maximum predefined data length: 8 bytes 0x200 + Node -ID
0x500 + Node -1D

I No addressing with index or subindex
I Transmission can be initiated by any node

Emergency Message
EMCY Indicates a device error condition. 0x80 + Node -1D
I High-priority CAN identifier

Synchronization Message

Sent from the master to all slaves to synchronize PDO transmission and exchange
SYNC process data with hardware. 0x80
I High-priority CAN identifier
{ Contains no data

Boot Up Message

Indicates that the node has reset and is not yet ready for network communication.
Boot-Up o ) i 0x700 + Node -1D
f  Low-priority CAN identifier

I Sent only once after the reset procedure

Error-Control Protocol

Used to monitor device status and detect failures of either master or slave to trigger
Error- fail-safe conditions. Two types are defined:

. . . . 0x700 + Node -ID
Control f  Node-Guarding/ Life Guarding : The master polls each slave individually;

if the slave is alive, it responds.

I Heartbeat : Each node periodically transmits its NMT state.
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The default identifier assignment stores the configuration settings.

Therefore, the CAN identifier is based on the device node number.

The default identifier assignment is defined in CAN as follows:

Identifier (hex) ‘ Message Type Communication
0 NMT : Network Management Message CAN only
0x80 SYNC : Synchronization Message CAN only
0x81 to OxFF(0x80 + Node -1D) EMCY : Emergency Message CAN only
0x181 to 0x1FF(0x180 + Node -1D) Transmit Process Data Object 1 (TPDO1) | CAN only
0x201 to 0x27F (0x200 + Node -1D) Receive Process Data Object 1 (RPDO1) CAN only
0x281 to 0x2FF (0x280 + Node -1D) Transmit Process Data Object 2 (TPDO2) | CAN only
0x301 to 0x37F (0x300 + Node -ID) Receive Process Data Object 2 (RPDO2) CAN only
0x381 to 0x3FF (0x380 + Node -ID) Transmit Process Data Object 3 (TPDO3) | CAN only
0x401 to 0x47F (0x400 + Node -ID) Receive Process Data Object 3 (RPDO3) CAN only
0x481 to Ox4FF (0x480 + Node -1D) Transmit Process Data Object 4 (TPDO4) | CAN only
0x501 to 0x57F (0x500 + Node -1D) Receive Process Data Object 4 (RPDO4) CAN only
0x581 to Ox5FF (0x580 + Node -1D) SDO send CAN only
0x601 to 0x67F (0x600 + Node -ID) SDO receive CAN only
0x701 to 0x77F (0x700 + Node -ID) Boot Up and Error Control Protocol CAN only
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2.2. Network Management (NMT)

The CANopen master uses several NMT messages to control the network state of all
slave nodes.
An NMT message is the highest -priority message with a CAN identifier of 0, and it

always contains two data bytes.

Identifier (hex) Data Byte 0 Data Byte 1

NMT Message 0x0000 NMT Command Salve Node-ID

The first data byte holds the NMT command that switches the network state.
The second data byte holds the Node -ID of the addressed CANopen slave.

If the slave Node -ID is 0, all connected slave nodes must process the NMT message.

NMT Command

Value

0x01

Command Description

When switched to the operational state, PDOs are
transmitted. This state is generally used after the master
OP (Operational) o
has completed the initialization of all slaves and

represents the network state of a running system.

0x02

In the stopped state, no PDOs are transmitted and SDO
STOP (Stop Node) communication is not allowed. The device must be

switched back to the operational state.

0x80

In the pre -operational state, PDOs are not transmitted

but SDO transfers are permitted.
PREOP

: After startup, a CANopen node automatically switches to
(PreOperational)

the pre -operational state, which is the typical network

state during the initialization procedure.

0x81

RESETReset Node) A full reset of the CANopen device is performed.

0x82

All objects in the object dictionary are reset while the
RESET COMM

- communication parameters remain at their default
(Reset Communication)

values.

welcon ss: 16 / 285




Welcon Servo Drive Reference Manual

Power on or hardware reset

Im

> Initialization <

\ J<
(14) 1(2)

's ~ (11)

Pre-operational
\ 2 , (7) (10)
(13) (4)
(3)

(12) . (9)
Operational J

CANopen NMT State Machine

Transition Description

(€] When power is on, the device enters initialization and performs startup tasks.

(@) After initialization, it automatically switches to the pre  -operational state and sends a

boot-up message.

3 When a start remote node packet is received, the device runs under local or remote
control.

@, (@) When a pre -operational packet is received.

(5). ®) When a stop remote node packet is received.

(6) When a start remote node packet is received.

(9), (10), (11) When a reset node packet is received to reinitialize application data.

(12), (13), (14) | When a reset communication packet is received to reinitialize communication data.

2.3. Emergency Message (EMCY)
In an emergency, a CANopen device reports a change of error status on the bus. The

message always contains 8 data bytes.

BYTE BYTE | BYTE BYTE BYTE BYTE BYTE BYTE

Identifier
(0] 1 2 3 4 5 6 7
Error
0x80 + Node -1D EMCY Code Manufacturer specific error code
Reg.

The EMCY code is defined in Draft Standard DS301. The Error Register is object 0x1001
in the object dictionary and is included in the emergency message. A CANopen device

sends an emergency message whenever an error state is set or a fault is detected.
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2.4. Synchronization Telegram (SYNC)
The SYNC message is broadcast by the CANopen master to all slave nodes. It allows
synchronous data exchange in the object dictionary for application programs or other
synchronous processes. For example, using the SYNC message, a digital input can be
read at the same time across all CANopen devices.
The SYNC message usually contains no data and uses CAN identifier 0x80. The SYNC
telegram ensures that PDO transmission is synchronized within the configured

transmission window and operates only in the PDOs of slave devices.

0 SR 8 8

X SYNC Object 1 Asynchronous PDO

Time

‘%Synch ronous PDO Synchronous Window Length

. BYTE | BYTE | BYTE BYTE BYTE BYTE BYTE BYTE
Identifier q .

0x80 No data

2.5. Error Control Protocols and Boot -Up Message
Error control protocols allow monitoring of node states. These protocols are important
when a node failure or bus line fault occurs, ensuring the system does not continue in
an undefined state. For example, a drive or PLC should stop motion in case of fail  ure.
The error control protocol uses a CAN identifier of 0x700 + Node  -ID and reports the

NMT state of each node with one data byte.

Identifier ‘ BYTE O
0x700 + Node -1D NMT - State

The NMT state is reported as follows.
- 0x00: Boot-Up Message

- 0x05: Operational

- Ox7F: Preoperational

There are three types of error control protocols.
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2.5.1.Boot-Up Message
The boot-up message is a special version of the error control protocol with an NMT
state of 0x00. It is transmitted once after the node has started or completed a reset

sequence to indicate the start -up of the node to all nodes on the CANopen network.

2.5.2.Heart Beat Message
When the heartbeat protocol is used, the node periodically transmits error control
messages on the bus. There is no polling. With the heartbeat protocol, the receiver can
monitor whether the node is still alive.
To configure the heartbeat protocol, each CANopen device includes an object in the
object dictionary for each direction of monitoring. When transmitting or activating
heartbeat monitoring, the master must initialize these objects during the network start -

up procedure.

Heartbeat COB-ID = 1792 + Node-ID Heartbeat
Producer Consumer
0 1
! ' nm indication
; indication
indication ‘
Heartbeat
i Producer |
i Time ! Heartbeat
: i Consumer
; 0 | | Time
request indication |
indication V
indication ‘
Heartbeat
! Consumer
| Time
v
Heartbeat Event

< Flow diagram of the heartbeat protocol >
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2.5.2.1.Consumer Heartbeat Time

Parameter Description

Consumer Heartbeat Time: Defines the CAN identifier and time

0x1016
interval for monitoring received heartbeat messages.
Number of Number of valid sub -indexes of this
0 entries object.
Defines the expected heartbeat interval.
The value must be greater than the
Consumer producer heartbeat time of the
1 Heartbeat transmitting device. Monitoring starts
Time when the first heartbeat is received. If the
value is 0, this entry is not used. The
period must be a multiple of 1 ms.

2.5.2.2.Consumer Heartbeat Time Data

UINT32/ Bits ‘ MSB 311 3 ‘ 230 5 15/ KRA
Value 0 Node-I1D Heartbeat time, in milliseconds
Encoding = UINT8 UINT16

2.5.2.3.Producer Heartbeat Time

Parameter Description

Producer Heartbeat Time: Defines the transmission interval of

0x1017
heartbeat messages.

Defines the periodic
Consumer heartbeat interval. If not

Heartbeat Time | used, the value is 0. The unit

is1ms.
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2.6. Service Data Object (SDO)

An SDO uses the object index and sub -index as an address (also called a multiplexer)

Reference Manual

to access exactly one object in the object dictionary. It always uses the 8 data bytes of

a CAN message. An SDO is always initiated by the CANopen bus master and responded

to by the slave node. The basic structure of the SDO shows how the data bytes of the

CAN telegram are used.

Service Data Objekt SDO

Byte 0 Byte 1-3: Multiplexer Byte 4-7: Data
Initiate Domain 16 bit Index 8 bit 1- 4 byte bit parameter data
Command Protocol Subindex
- Upload 16 bit Index i iscripti
- Download Subindex discription value (parameter)
- Data Length 1 H H Device T 70191H
- Expedited Transfer 000 00 gvice "ype 019
- Segmented Transfer
-Abort 1018H 00H Identity Object 03H
- Toggle Bit 01H Vendor ID
02H Product Code value (parameter)
03H Revision Number 00H ... FFFFFFFFH
A SDOs offers the access 6002H 00H Chance Polarity value (parameter)
to the object dictionary
Object dictionary

2.6.1.SDO Download Protocol

SDO Download Protocol

Write data from master to slave object dictionary

N(I(A:ﬁ;%R Byte0  Byte 1+2 Byte 3 Byte 4-7 (25:\\/\;5)
Request "'"'"'_" (?eoqune'ggd :nsdti: Sugi?\:ex parameter data \* Indicat
ByteO  Byte 142 Byte 3 Byte 4-7 - ;::2;::;
Confim (Download 16 bit 8 bit No data (Reserved) A
Response) Index Subindex
Response with the same index and sub index
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2.6.2.SDO Upload Protocol

SDO Up |Oad PI‘OtOCO I Read data from slave object dictionary to the master

hlzéﬁe'l;ﬁ)ﬁ Byte0  Byle 142 Byte 3 Byte 4-7 (glé':\v\gf)
S L I N Tl S
Byte0  Byte 142 Byte 3 Byte 4-7 _ ;e;::::;
Confim —| (Upload 16 bit 8 bit Parameter data | MC]
Response) Index Subindex
Response with the same index and sub index

2.7. Process Data Object (PDO)
Process data exchange via CANopen is performed using standard CAN messages
without protocol overhead. Each PDO has a configuration object that defines its
transmission mode and a mapping object that predefines its data content. Up to 8

bytes of data can be transmitted within a PDO message.

PDO transmission can be initiated in several modes.

- Eventtriggered asynchronous PDO transmission starts when mapped data changes.

- Synchronous PDO transmission starts with a SYNC message.

- Periodic PDO transmission starts from an event timer and triggers transmission at
regular intervals.

- Polled PDO transmission starts when a node receives a remote frame with the

same CAN identifier.

2.7.1.PDO Communication Parameters
Each PDO has a configuration object that defines the communication parameters, such
as the CAN object identifier and transmission mode, for the corresponding PDO. The

communication parameter object uses the data type record.

PDO Parameter Description

0x1400
= 0 RPDO Number of entries
0x1403

This object defines the number of valid
sub-indexes.
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Parameter

Reference Manual

Description

RPDO

COB-ID used by
Receiwe
PDO#1~#4

0x1400 : RPDO1 0x1600 COBID = 0x200
0x1401 : RPDO2 0x1601 COBID = 0x300
0x1402 : RPDO3 0x1602 COBID = 0x400
0x1403 : RPDO4 0x1603 COBID = 0x500

RPDO

Transmission Type
of Receive
PDO#1~#4

0: Synchronous transmission is performed
once at the next SYNC.

N = 1 8 240: Synchron
performed once for O
signals.

254: Asynchronous transmission for
manufacturer- specific events.

255: Asynchronous transmission in response
to device profiles (e.g., DSP 402).

0x1800

0x1803

TPDO

Number of entr ies

This object defines the number of valid

sub-indexes.

TPDO

COB-ID used by
Transmit
PDO#1~#4

0x1800 : TPDO1 0x1A00 COBID =
0x40000180
0x1801 : TPDO2 0x1A01 COBID =
0x40000280
0x1802 : TPDO3 0x1A02 COBID =
0x40000380
0x1803 : TPDO4 0x1A03 COBID =
0x40000480

TPDO

Transmission Type
of Transmit
PDO#1~#4

0: Synchronous transmission is performed
once at the next SYNC.

N = 1 08 240: Synchron
performed once for O
signals.

254: Asynchronous transmission for
manufacturer-specific events.

255: Asynchronous transmission in response
to device profiles (e.g., DSP 402).

TPDO

Inhibit Time of
Transmit
PDO#1~#4

0: No inhibit time between messages.

The inhibit time specification is not related

to the triggering event but only to the
transmission of the TPDO. The resolution of
the inhibit time is 100 microseconds. The
actual inhibit time may be up to 2 ms (20
units) longer than the value defined in Su b-
Index 3 of this object. For example, if the
inhibit time is set to 10 ms, the actual

inhibit time will vary within the range of [10

0 12] ms.

TPDO

Reserved
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Object

Sub

Index -Index

5 TPDO

Parameter

Event Timer of
Transmit
PDO#1~#4

Reference Manual

Description

0: Not used.

When the TPDO transmission type is 254 or
255, the event timer can be used. When the
defined time has elapsed, an event occurs.
The event time is given as a multiple of 1 ms

in Sub-Index 5. This event triggers the
transmission of the PDO in addition to oth er
asynchronous events. After an event occurs,
the timer is reset. A value of O disables this
function. The transmission delay of the TPDO

is 2 ms.

2.7.2.PDO Mapping Parameters

When PDO mapping is used, the data content of a PDO is predefined in a mapping

table. The mapping table holds the index, sub

-index, and data length of each object

transmitted within the PDO message. Each PDO mapping table is represented as an

object in the device object dictionary. The mapping table is implemented as an array

of mapped objects.

Parameter

Description

Ox1600 0 RPDO Number of entr ies | Defines the number of valid sub -indexes.
X
S RxPDO#1~#4 It specifies the index, sub -index, and bit
1~10 Mapping length of the mapped objects in the PDO
0x1603 EtherCAT
Parameter#1~#10 message.
Ox1604 0 RPDO Number of entr ies | Defines the number of valid sub -indexes.
X
RxPDO#5~#10 It specifies the index, sub -index, and bit
~ EtherCAT ) . .
1~10 Mapping length of the mapped objects in the PDO
0x1609 only
Parameter#1~#10 message.
OX1A00 0 TPDO Number of entr ies | Defines the number of valid sub -indexes.
X
S TXPDO#1~#4 It specifies the index, sub -index, and bit
1~10 Mapping length of the mapped objects in the PDO
0x1A03 EtherCAT
Parameter#1~#10 message.
Ox1A04 0 TPDO Number of entr ies | Defines the number of valid sub -indexes.
X
TxPDO#5~#10 It specifies the index, sub -index, and bit
= EtherCAT ) ) )
1~10 Mapping length of the mapped objects in the PDO
0x1A09 only
Parameter#1~#10 message.

2.7.2.1.PDO Mapping Example
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TxPDO - Mapping table an the
transmission side at [1A00]
The table contains three entries
1. Object [23452ubE7] - 32 bits
2. Object [000=ubi0] - & bits

—— 3. Object [2001 sub00] - 16 kits

PDO
message

First process value Second value Third walue

RxPD0O - Mapping table aon the
reception side at [1600]

The table contains three entries 03

1. Ohject [2432=ub1 0] - 32 Bits 24321020
2. Chject [62003ub02] - & Bits E2000205
Empty entry - Wiord dummy o0os0010

Reference Manual

03
23456720
GO0001 05

20010010
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3. R$485 Protocol

3.1. Communication Settings

Reference Manual

Uses the baud rate set in object 0x5003 (RS -485 Baudrate).
Baud Rate
Default : 115200bps
Data Bit 8 Bit
Parity Bit No Parity
Stop Bit 1 Stop Bit
3.2. Frame

3.2.1.Structure of Frame

Serial Communication Frame

Serial | Serial | Serial | Serial Check Serial
Start Bus Data Data CANopen Format Data Frame Suer% End
Data | Header | Format | Length Data
CANopen Format Data Frame
Slave | Object . .
Device | Data Command | Object | Object Data
: Code Index | Sublndex
ID Size
1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial | Slave | Object . Object Serial
Start Bus Data Data | Device | Data Cogﬁon;:nd ?nbéiit Sub Data Cshuerak End
Data | Header | Format | Length ID Size Index Data
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 19Bytes(Fixed) -
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3.2.2.FHeld
3.2.2.1.Serial Start Data

Description | Start delimiter of the serial communication frame.

Byte 1 Byte

Value (HEX) | 0x02

3.2.2.2.Serial Bus Header

Description | Serial Communication Bus Header

Byte 1 Byte

Value (HEX) | OxFO

3.2.2.3.Serial Data Format

Description | Format depends on Request/Response.

Byte 1 Byte

Request 0x00
Value (HEX)

Response | OxXFE

3.2.2.4.Serial Data Length

Description | Total size of the CANopen format data frame is fixed at 13 bytes.

Byte 1 Byte

Value (HEX) | 0x0D

3.2.2.5.Slave Device ID

Description | Slave Device ID

Byte 4 Bytes

Request 0x600 + ID

Value (HEX)

Response | 0x580 + ID
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3.2.2.6.0bject Data Size

Byte size from Command Code to Data.
1. From Command Code to Object Sub -Index: fixed at 4 bytes.
2. Datasize is fixed at 4 bytes in the message, but the actual number

of used bytes is calculated.

Description
1 Write Request: depends on the Command Code.
1 Write Response: 0 bytes.
1 Read Request: 0 bytes.
1 Read Response: depends on the Command Code.
Byte 1 Byte

3.2.2.7.Command Code

Description | Command Code.
Byte 1 Byte
Write Request Read Request
1 Bytes Ox2F
2 Bytes 0x2B 040
4 Bytes 0x23
Max Bytes 0x22
Value (HEX)
Write Response Read Response
1 Bytes Ox4F
2 Bytes 0x4B
0x60
4 Bytes 0x43
Max Bytes 0x42
3.2.2.8.0bject Index
Description | Object Index
Byte 2 Byte
3.2.2.9.0bject Sublndex
Description | Object Sublndex
Byte 1 Byte
3.2.2.10.Data
Description Data
Byte 4 Bytes
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3.2.2.11.Check Sum

Description

The 1-byte value is the sum of all values from Serial Data Format to Data.

Byte

1 Byte

Ex) Request ReadPosition Actual Value, ID = 1

Serial Data Format 0x00
Serial Data Length 0x0D
Slave Device ID Byte0 0x01
Slave Device ID Bytel 0x06
Slave Device ID Byte2 0x00
Slave Device ID Byte3 0x00
Object Data Size 0x04
Command Code 0x40
Object Index Byte0 0x64
Object Index Bytel 0x60
Object Subindex 0x00
Data Byte0 0x00
Data Bytel 0x00
Data Byte2 0x00
Data Byte3 0x00
Sum 0x11C
Check Sum ox1C

3.2.2.12.Serial End Data

Description | End delimiter of the serial communication frame.
Byte 1 Byte
Value (HEX) | 0x03
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3.3. Example
3.3.1.Write Modes of Operation, Value: 1(Profile Posit ion Mode), ID = 2
Name Modes of Operation
Index 0x6060 Data Type INTEGERS
Sub Index 0x00 Default Value 3
Request
1 1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial | Slave | Object - Object Serial
Start Bus Data Data | Device | Data Corcnorgznd ?,?éi;t Sub Data CShuer;k End
Data | Header | Format | Length ID Size Index Data
0x02 OxFO 0x00 0x0D 0x08 0x22 0x00 0x00 0x03
‘ 0x02 | 0x06 | 0x00 ‘ 0x00 | | 0x60 | 0x60 ‘ ‘ 0x01 | 0x00 | 0x00 ‘ 0x00 ‘
Response
1 1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial | Slave | Object . Object Serial
Start Bus Data Data | Device | Data Cognorgznd ?:éi;t Sub Data CShuer(;k End
Data | Header | Format | Length ID Size Index Data
0x02 0xFO OxFE | 0xOD 0x04 0x60 0x00 0xB6 | 0x03
’ 0x82 ‘ 0x05 ‘ 0x00 \ 0x00 l ‘ 0x60 ‘ 0x60 ‘ | 0x00 | 0x00 | 0x00 ‘ 0x00 |
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3.3.2.Write Control word, Value: OxOF, ID = 1

Reference Manual

Name Controlword
Index 0x6040 Data Type UNSIGNED16
Sub Index 0x00 Default Value 0
Request
1 1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial | Slave | Object . Object Serial
Start Bus Data Data | Device | Data Cog]onclznd (I)nbé:(t Sub Data CShuer;k End
Data | Header | Format | Length D Size Index Data
0x02 OxFO | Ox00 | O0xOD 0x08 0x22 0x00 OxED | 0x03
‘ 0x01 ‘ 0x06 ‘ 0x00 | 0x00 | | 0x40 | 0x60 | ‘ 0xOF ‘ 0x00 ‘ 0x00 ‘ 0x00 |
Response
1 1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial | Slave | Object . Object Serial
Start Bus Data Data | Device | Data CO?Onc]znd ?nbéiit Sub Data Cshuer;k End
Data | Header | Format | Length ID Size Index Data
0x02 0xFO OxFE 0x0D 0x04 0x60 0x00 0x95 0x03
| 0x81 | 0x05 | 0x00 l 0x00 | | 0x40 ’ 0x60 ‘ ’ 0x00 ‘ 0x00 \ 0x00 ‘ 0x00 ‘
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3.3.3.Write Target Position , Value: 10000(0x2710),ID = 1
Name Target Position
Index 0x607A Data Type INTEGER32
Sub Index 0x00 Default Value 0
Request
1 1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial | Slave | Object - Object Serial
Start Bus Data Data | Device | Data Cogorgznd ?nbéi;t Sub Data Cshuer;k End
Data | Header | Format | Length D Size Index Data
0x02 | OxFO 0x00 | Ox0D 0x08 0x22 0x00 Ox4F 0x03
| 0x01 1 0x06 | 0x00 | 0x00 l ‘ Ox7A | 0x60 | 1 0x10 ’ 0x27 | 0x00 | 0x00 ‘
Response
1 1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial | Slave | Object . Object Serial
Start Bus Data Data | Device | Data Co&norgznd ?:éiit Sub Data CShuerak End
Data | Header | Format | Length ID Size Index Data
0x02 O0xFO OxFE 0x0D 0x04 0x60 0x00 OxCF 0x03
| 01 | 005 | 0:00 | 0x00 | | oaa [ o0 | | o0 | ox00 | 0x00 | ox00 |
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3.3.4.Read Position Actual Value, ID = 1

Name Position Actual Value
Index 0x6064 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 Default Value 0

Request

1 1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial Slave | Object . Object Serial
Start Bus Data Data | Device | Data Cognn;and Cl)béed Sub Data CShECk End
Data | Header | Format | Length ID Size ode NEEX 1 Index um Data
0x02 0xF0 0x00 | Ox0D 0x04 0x40 0x00 0x1C | 0x03

‘ 0x01 i 0x06 { 0x00 ‘ 0x00 ‘ | 0x64 | 0x60 | ‘ 0x00 ’ 0x00 [ 0x00 ‘ 0x00 |

Response
Position Actual Value : 123456(0x1E240)

1 1 1 1 4 1 1 2 1 4 1 1 Byte
Serial | Serial | Serial | Serial | Slave | Object . Object Serial
Start Bus Data Data | Device | Data Co?Orgznd ?:éi;t Sub Data Cshue;k End
Data | Header | Format | Length D Size Index Data

0x02 OxFO OxFE 0x0D 0x08 0x43 0x00 0xC3 0x03

- ! e ;
- { i

/ / / /
/ /

! /

! e ! /

!

;

‘ 0x81 i 0x05 ; 0x00 ‘ 0x00 ; | 0x40 | OxE2 ‘ 0x01 | 0x00 |
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4. System Overview

4.1. Device Architecture

Reference Manual

The communication interface of EtherCAT follows the specifications below.

A CiA 301 CANopen application layer and communication profile

A CiA 402 CANopen device profile for drives and motion control

A ETG.1000 EtherCAT Specification
A ETG.1020 EtherCAT Protocol Enhancements Specification
A ETG.2000 EtherCAT Slave Information (ESI) Specification

CAN Network

EtherCAT Network

$

5

CAN Controller

EtherCAT Slave Controller

!

!

CANopen Application Layer
& Communication Profile)

CAN Application Protocol
over EtherCAT(CoE)

State machine

Mode of Operation

Cyclic Synchronous
Torque Mode(CST)

Cyclic Synchronous
Velocity Mode(CSV)

Cyclic Synchronous
Position Mode(CSP)

Homing Mode(HM)

Profile Velocity
Mode(PVM)

Profile Position
Mode(PPM)

Current Regulation
Mode(CRM)

Velocity Regulation
Mode(VRM)

Position Regulation
Mode(PRM)

<Device architecture>
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4.2. State Machine
The state machine describes the status of the drive and the possible control sequences.
Each state represents a specific internal or external operation. The commands that can
be accepted depend on the current state of the drive. The state can change accord  ing
to the Controlword and internal events, and the current state can be read using the
Statusword. A new state transition must not be initiated until the previous state is

completed and the state has changed accordingly.

Start ,

0
Power Disabled l
Low-level power disabled Not Ready to Switch On

I
1

v

»  Switch On Disabled [« |

‘ T 15
2 7 L
¢ ‘ Fault
9
—» Ready to Switch on
| 10
3 14
Power Enabled 6
High-level power disabled | 12
No torque on motaor
8 Switched Cn
!
4 Fault Reaction Active
Torque Enabled l |5 T
Torque on motor 1 £ 13—
L . L 11— rror oceurs
Operation Enakle uick Stop Active
P 16— Q P

<Device Sate Machine>
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4.2.1.State of the Drive

Reference Manual

The following bits of the Statusword indicate the current state of the drive.

The state of the state machine can be identified by the bit combinations of the

Statusword (0x6041), as shown in the table below.

State

Not Ready to Switch On

‘ Statusword [binary]

XXXX XXXX XOxx 0000

Description
Device is initializing after control power is

applied or by external command.

Switch On Disabled

XXXX XXXX X1xx 0000

Drive initialization completed.

Motor power cannot be enabled.

Ready to Switch On

XXXX XXXX X01x 0001

Motor power can be enabled.

Switched On

XXXX XXXX X01x 0011

Motor power is enabled.

Operation Enable

XXXX XXXX X01x 0111

Motor control has started.

Quick Stop Active

XXXX XXXX X00x 0111

Quick stop function is active.

Fault Reaction Active

XXXX XXXX XOxx 1111

Drive fault occurred and the related

sequence is being processed.

Fault

XXXX XXXX XOxx 1000

Drive fault occurred.
Drive functions disabled.
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4.2.2.State transitions
A state transition occurs due to internal events of the drive or host commands through
the Controlword . When a command indicating a state change is received, it is fully

executed, and a new state is reached before the next command is processed.

Device state transition

Transition Action
0 Reset Drive initialization
1 The drive has initialized successfully Communication activated
2 Ff Shutdown$S command receive
. . . . Current sensor initialization, current offset
3 f Switch OnS command receiyv . .
calibration
. . . Drive function enabled (current control,
4 f Enabl e OperationS command o . .
position or speed control if required)
YN . z Stop motion according to disable option,
5 f Di sabl e OperationS comman

drive function disabled

ShutdownS$ command r ecei vel| Powerdisabled

—¢

Quick Stop$ or ¥FDisable V

—¢

Stop motion according to stop option, drive

8 Ff ShutdownS command receive function and power disabled

9 fDisable VoltageS command fsutr?([:)tir;r?icr)lrc]i ?)(;f/\(/)grjlgii:t))lztdop option, drive
10 FQuick Stop$S or ¥Disable V

11 Ff Quick StopS command r ecei/| Stopmotionaccording to quick stop option
12 fDi sable VoltageS$S command Power and drive function disabled

13 A fault has occurred Error sequence started

14 The fault reaction is completed Drive function and power disabled

15 FFault Reset$S command r ec el Erorresetifno fault remains

16 FfEnabl e Operation$ comman d| Drivefunction enabled

Device state transition
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4.2.3.Device Control Commands

Drive control commands are triggered by the following bit patterns of the Controlword.

LowByte of Controlword

Command State transition
[binary]

Shutdown Oxxx x110 2,6,8

Switch On Oxxx x111 3

Disable Voltage 0xxX XX0x 7,9,10,12

Quick Stop Oxxx x01x 7,10,11

Disable Operation Oxxx 0111 5

Enable Operation Oxxx 1111 4,16

Fault Reset OXXX XXXX Y LXXX XXXX 14, 15

Device Control Command Triggers

Bits 0 R3 and 7: Trigger device control commands.

Bits of the controlword

7 3 1 0

Command S . Transitions
; Enable  Switch
Operatio
Voltage
Shutdown 0 X 1 1 0 2,6,8
Switch ON 0 0 1 1 1 3*
Disable Voltage 0 X X 0 X 7,9, 10, 12
Quick Stop 0 X 0 1 X 11, 11y 12
Disable Operation 0 0 1 1 1 5
Enable Operation 0 1 1 1 1 4,16
Fault Reset X X X X 15

A Bits marked with X are not relevant.
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5. Ope

rating Mode

5.1. Overview

Reference Manual

The operation of the drive depends on the currently active mode of operation.

Use Mode of Operation (0x6060) to select the desired mode.

The actual mode can be read from Mode of Operation Display (0x6061).

The drive supports the following modes of operation:

Value | Name Description
) Periodically and synchronously sets the target torque to the
10 Cyclic Synchronous Torque Mode (CST)
actuator and performs torque control.
_ ) Periodically and synchronously sets the target speed to the
9 Cyclic Synchronous Velocity Mode (CSV)
actuator and performs speed control.
) . Periodically and synchronously sets the target position to the
8 Cyclic Synchronous Position Mode (CSP) -
actuator and performs position control.
6 Homing Mode (HM) Performs homing according to the homing mode provided.
3 Profile Velocity Mode (PVM) Generates a velocity trajectory and performs speed control.
1 Profile Position Mode (PPM) Generates a position trajectory and performs position control.
Torque Regulation Control with Analog ) )
-4 Performs torque control using an analog input.
Input (TRCAI)
-8 Position Regulation Mode (PRM) Directly sets the position demand value of the position controller.
-9 Velocity Regulation Mode (VRM) Directly sets the velocity demand value of the velocity controller.
-10 | Torque Regulation Mode (TRM) Performs torque control with a target torque.
-11 | Voltage Regulation Mode (VRM) Performs voltage control with a target voltage.
-12 Current Regulation Mode (CRM) Performs current control with a target current.
-128 | Motion Sequence Mode (MSM) Executes motion from a motion table registered in the drive.

Torque Regulation Control with Analog Input Mode is available from drive software

version 0.2041 or higher (Ox100A).
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Profile Velocity Mode

Reference Manual

Velocity Function |—#

Profile Position Mode

Trajectory

Position Function —

Generator | g

Homing Mode - Velocity
EOSlt‘OT Control
Homing Function [— ontro Function
Function Current Voltage
—»  Control - Control
Cyclic Synchronous Position Mode(CSP) Function Function
CSP Function - -
Cyclic Synchronous Velocity Mode(CSV)
CSV Function
Cyclic Synchronous Torque Mode(CST)
Torque
CST Function & Control —
Function
< Control Structure by Operation Mode >
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5.2. Profile Position Mode (PPM)

This section describes how to set up point -to-point (PTP) motion in a profiled position,
where the target position is applied to the trajectory generator. A position demand
value is generated for the control loop. The trajectory generator receives the prof ile
velocity, acceleration, deceleration, jerk, profile type, and position limits as inputs.

The parameters for trajectory generation are given in user units and are limited before
being normalized into internal units.

The overall structure of this mode is shown in the figure below. The target position is
applied to the trajectory generator, which generates the Position Demand Value for

position control, as well as the Velocity Demand Value and Acceleration Demand Value

for feedforward compensation of the velocity controller.

Trajectory Generator Position Control Velocity Control Current Control

Parameters Parameters Parameters Parameters
Position Velocity D-Axis, Q-Axis D-Axis, Q-Axis
Target Position Demand Value Demand Value Demand Current Voltage
(0x607A) (0x6062) (Ox606B) (0x2183, 0x2184) (0x2102, 0x2103)
Trajecto Position Velocity Current Voltage
G ; ry »  Control Control »  Control »  Control
enerator . - - .
Function Function Function Function

A

Trajectory Acceleration®

Trajectory Velocity* Velocity

Feed-Forward
Control Function

h 4

<Profile Position Mode Overview>

* . Internal parameters
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Target Position

Reference Manual

Target Position*

v

Profile Velocity*

v

[rad/s?] Profile Acceleration*

v

[rad/s?] Profile Deceleration*

(Oxeo7A) Limit Muttiplier [ P45
Function P

Software Position Limit 4

(0x607D)

Profile Velocity

(0x6081) Limit | lrad/s)
Function Multiplier

Maximum Profile Velocity 4

(0X607F)

Profile Acceleration

(0x6083) Limit .
Function Multiplier

Maxim Acceleration A

(0x60C5)

Profile Deceleration

(0x6084) Limit .
Function Multiplier

Maxim Deceleration

(0x50C6)

4

A J

Control Word TraF':?:!e PGC‘::;Or;tor Status Word

(0x6040) Jectory (0x5041)
Position Demand Value

Target Position* [count] [count] (0x6062)

Profile Velocity* [rad/s] [rad/s] Trajectory Velocity*

Profile Acceleration* [rad/s?] [rad/s?] Trajectory Acceleration*

Profile Deceleration* [rad/s?]

Profile Jerk

(0x60A4) [rad/s®]

Multiplier Profile Jerk*
Quick Stop Deceleration
(0x6085) o [rad/s’] . )
» Multiplier Quick Stop Deceleration*
Motion Profile Type
(0x6086)
<Profile Position Mode f Block Diagram>
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The trajectory generator produces either a trapezoidal velocity profile or a sinusoidal

velocity profile depending on the motion profile option, as shown in the figure.

Acceleration

Velocity

Position

A J

A J

A J

Amax
A, = Profile deceleration

= Profile acceleration

V. = Profile velocity

Absolute Movement
P..q = Target position

Relative Movement

P..q = Position demand value
+ Target position

< Profile Position Trajectory - Trapezoidal Profile>

Acceleration

Velocity

Position

>

A J

v

A, = Profile acceleration

A, = Profile deceleration

min

Ve = Profile velocity

Absolute Movement
P..« = Target position

Relative Movement

P.q = Position demand value
+ Target position

<Profile Position Trajectory - Sinusoidal Profile>
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5.2.2.How to Use PPM

Configuration Parameter

Parameter Description
Includes sub-parameters Minimum Position Limit and
Maximum Position Limit . The position limit defines the

Software position limit 0x607D absolute position range of the position demand value and the
actual position. Any new target position is checked against
these limits.

Max profile velocity 0x607F Defines the maximum permissible velocity.

This represents the maximum velocity configured for the motor,
Max motor speed 0x6080 serving as motor protection, and is taken from the motor data
sheet.

Quick stop deceleration 0x6085 Defines the deceleration ramp during quick stop.

Max acceleration 0x60C5 Defines the maximum allowable acceleration and deceleration.

Max deceleration 0x60C6 Defines the maximum allowable deceleration.

Commanding Parameters

Parameter Index Description

The mode is controlled by writing to the mode  -dependent bits

Controlword 0x6040 of the Controlword.

Using motion control parameters such as velocity,

acceleration, and motion profile type, the drive moves to the
Target position 0x607A |t arget position. Depending on
Controlword, the target is interpreted as an absolute or

relative value.

Specifies the velocity reached at the end of the acceleration

Profile velocity 0x6081 phase during profile movement.
Profile acceleration 0x6083 Defines the acceleration of the motion profile.
Profile deceleration 0x6084 Defines the deceleration of the motion profile.

Selects the type of motion profile used for movement.
Motion profile type 0x6086 0 = Trapezoidal profile
1 = Sinusoidal profile

Controlword ( Profile Position Mode R Specific Bits )

Bit 7 Bit 6 Bit 5
Halt AbsiRel | Change set New
immediately setpoint

<Profile Position Mode { Controlword >
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Name Value Description

0 Does not take the target position.

New setpoint —
Oy 1 Takes the target position.

After the actual positioning is completed, the next positioning
0 starts. Actual positioning is considered complete as soon as the
position demand value reaches the target position.

Change set immediately

1 Stops the current positioning and starts  the next positioning.
0 The target position is absolute.
Abs/Rel o .
1 The target position is relative.
0 Execute or continue positioning
Halt 1

Stop with profile deceleration.

<Profile Position Mode f Controlword bits >

Output Parameter

Parameter Index Description

The mode state can be checked with the Statusword
Statusword 0x6041 .
bits.
» The position output from the trajectory generator is
Position demand value 0x6062 . "
used as the input to the position controller.

<Profile Position Mode -Output parameters >

Statusword (Profile Position Mode R Specific Bits )

Bit 15, 14 Bit 12 Bit 11 Bit 10 Bit 9..0
Following Setpoint Target
error acknowledge reached

<Profile Position Mode f Statusword>

NET ! Value ‘ Description
Halt = 0: Target position not reached.
0 . .
S hed Halt = 1: Decelerating.
arget reache . Halt = 0: Target position reached.
Halt = 1: Speed is zero.
0 Positioning with the previous setting value.
. A new setting value can be accepted.
Setpoint acknowledge - - - -
: The previous setting value is applied, and no
additional setting value can be accepted.
0 Not following error
Following error -
1 following error

<Profile Position Mode f Statusword bits >
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r' S
Actual speed
> t
r' S
New setpoint
»
'y
Target position
(setpoint)
I >
r' S
Setpoint acknowledge
(bit 12)
>
ry
Target reached
(bit 10))
» 1

<Profile Position Mode f Setpoint example>
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5.3. Profile Velocity Mode(PVM)
Profile Velocity Mode includes a velocity trajectory generator and velocity control
function. Unlike CSV mode, where the target velocity is updated from the higher  -level
controller through PDOs at each update cycle, Profile Velocity Mode uses Profile
Acceleration (0x6083) and Profile Deceleration (0x6084) to internally generate a velocity
profile up to the Target Velocity (Ox60FF) and control speed accordingly. The maximum
velocity is limited by Profile Maximum Velocity (0x607F). The block diagram of Profil e

Velocity Mode is shown below.

Trajectory Generator Velocity Control Current Control
Parameters Parameters Parameters
Velocity D-Axis, Q-Axis D-Axis, Q-Axis
Target Position Demand Value Demand Current Voltage
(0x607A) (0x606B) (0x2183, 0x2184) (0x2102, 0x2103)
Trajectory | Velocity | Current | Voltage
Generator Control Control Control
A
Trajectory Acceleration® Veloc
. - elocity
Trajectory Velocity o Feed-Forward
Control

<Profile Velocity Mode Overview>
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Target Velocity

[rad/s]

Reference Manual

Target Velocity*

A4

[rad/s?] Profile Acceleration*

v

[rad/s?] Profile Deceleration*

(OxB0FF) Limit o
Eunction Multiplier
Maximum Profile Velocity A
(Ox607F)
Profile Acceleration
(0x6083) Limit .
Eunction Multiplier
Maxim Acceleration A
(0x60C5)
Profile Deceleration
(0x6084) Limit .
Function Multiplier
Maxim Deceleration A
(0x60C6)
Profile Velocity
Target Velocity* [rad/s] Trajectory Generator
Profile Acceleration* [rad/s?]
Profile Deceleration* [rad/s2?]
Profile Jerk
(0x60A4) [rad/s?]
Multiplier » Profile Jerk*
Quick Stop Deceleration
(0x6085) [rad/s?]
Multiplier Quick Stop Deceleration*
Motion Profile Type
(0x6086)

v

[rad/s] Velocity Demand Value*

>

[rad/s?] Acceleration Demand Value*

<Profile Velocity Mode

»

f Block diagram>
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5.3.1.Profile Velocity Trajectory Generator
The trajectory generator produces either a trapezoidal velocity profile or a sinusoidal

velocity profile depending on the motion profile option, as shown in the figure.

Acceleration Velocity

v
v

A... = Profile acceleration V.. = Profile velocity
A, = Profile deceleration

< Profile velocity trajectory § Trapezoidal profile >

Acceleration Velocity
A A
- >
A..x = Profile acceleration Vo = Profile velocity
A.n = Profile deceleration

< Profile velocity trajectory f Sinusoidal profile >
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5.3.2.How to Use PVM

Configuration Parameter

Parameter Description

Includes sub-parameters Minimum Position Limit and
Maximum Position Limit . In Velocity Profile Mode, the
Software position limit 0x607D position limit defines the absolute position range of the
position demand value and the actual position. Any new

target velocity is checked against these limits.

Max profile velocity 0x607F Defines the maximum permissible velocity.

Represents the maximum permissible velocity configured for
Max motor speed 0x6080 the motor. It serves as motor protection and is taken from

the motor data sheet.

Quick stop deceleration | 0x6085 Defines the deceleration ramp during quick stop.
Max acceleration 0x60C5 Defines the maximum allowable acceleration.
Max deceleration 0x60C6 Defines the maximum allowable deceleration.

<Profile Velocity Mode f Configuration Parameters >

Commanding Parameters

Parameter Description

The mode is controlled by writing to the mode  -dependent
Controlword 0x6040 bits of the Controlword. A new target velocity is not assumed

until the Controlword is written.

Target Velocity 0x60FF Target velocity to be reached by the drive.
Profile acceleration 0x6083 Defines the acceleration ramp during operation.
Profile deceleration 0x6084 Defines the deceleration ramp during operation.

Selects the type of motion profile used for movement.
Motion profile type 0x6086 0 = Trapezoidal profile

1 = Sinusoidal profile

Controlword ( Profile Velocity Mode R Specific Bits )

Bit 15..9 ‘ Bit 8

Halt reserved

<Profile Velocity Mode f Controlword >

Description
0 Execute or continue motion.
Halt
1 Stop

<Profile Velocity Mode f Controlword bits>
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Output Parameter

Parameter ‘ Index Description
The mode state can be checked with the Statusword
Statusword 0x6041 bits

Output of the velocity trajectory generator.
Used as the input to the velocity control function.

Velocity demand value 0x606B

<Profile Velocity Mode -Output parameters >

Statusword (Profile Velocity Mode R Specific Bits )

Bit 15, 14 Bit 12 Bit 11(*2) Bit 10 Bit9..0
Speed is Target
pElEED S limited reached

<Profile Velocity Mode f Statusword>

Name ‘ Value ‘ Description
0 Halt = 0: Target velocity not reached.
Target reached Halt = 1: Decelerating.
1 Halt = O: Target velocity reached.
Halt = 1: Speed is zero.
Speed 0 1 ulo
i =0
0 Not at velocity limit.
Speed is limited 1 Velocity has reached the limit (Max Profile
Velocity).

<Profile Velocity Mode f Statusword bits >
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5.4. Homing Mode(HM)
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Homing Mode describes the procedure in which the drive  finds its home position (also

called reference or zero position). During operation, this can be achieved using limit

switches at both ends. Some methods use the index (zero) pulse of an incremental

encoder.

Homing Speeds

(0x6099) Limit
Function

Multiplier

[rad/s] Homing Speeds*

Maximum Profile Velocity 4
(0x607F)

Homing Acceleration

(0x609A) Limit
Function

Multiplier

v

[rad/s?] Homing Acceleration*

Maximum Acceleration 4
(0x60C5)

Current Threshold for Homing Mode

(0x2402) Limit
Function

Multiplier

v

[mA] Current Threshold for Homing Mode*

Motor Rated Current 3
(0x6075)

A\

Control Word
(0x6040)

Homing Method
(0x6098)

Homing Speeds* [rad/s]

Homing Acceleration* [rad/s?]

Home Offset
(0x607C) [count]

Current Threshold for Homing Mode*  [mA]

Homing

Status Word
(0x6041)

v

[count] Position Demand Value*

v

[rad/s] Velocity Demand Value*

v

[rad/s?] Acceleration Demand Value*

v

< Homing Mode f Block Diagram>

welcon ss:

52 /| 285



Welcon Servo Drive Reference Manual

5.4.1.Homing Trajectory Generator
The trajectory generator supports the following motion profiles. The behavior depends

on the mode, and the end position is calculated internally.

Acceleration Velocity Position
A, =Homing acceleration Vmax = Speed for switch search | P, = Reference position
A, =-Homing deceleration or + home offset
Speed for zero search

< Homing trajectory f Trapezoidal profile >

5.4.2.How to Use HM Mode

Configuration Parameter

Parameter Index Description

. . Select the type of motion profile used for homing.
Motion Profile type 0x6086 ) )
0 = Trapezoidal profile

<Homing Mode f Configuration parameters>

Commanding Parameters

Parameter Index Description
The mode is controlled by writing to the mode -
Controlword 0x6040 )
dependent bits of the Controlword.
Homing Method 0x6098 Define the type of homing procedure.
Specify the two velocities used for homing (Switch
Search Velocity and Zero Search Velocity). In a
Homing Speed 0x6099 typical cycle, a higher speed is used to find the
home switch, and a slower speed is used to locate
the index pulse for offset movement.
Homing acceleration 0x609A Specify the acceleration during homing.
: Define the distance moved away from the detected
Homing offset 0x607D » .
position at the end of the homing sequence.
Current Threshold for homing S Define the current threshold for the current -based
X
mode homing method.

< Homing Mode f Commanding parameters >
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Controlword (Homing Mode R Specific Bits )

Bit 15..9

Homing
operation start

Description
0 Do not start the homing procedure.
Homing operation start
Oy 1 Start or continue the homing procedure.
0 Execute command of bit 4.
Halt
1 Stop y Homing acceleratio

< Homing Mode  Controlword bits >

Output Parameter

Parameter Description

The mode state can be checked with the
Statusword 0x6041 ]
Statusword bits.

< Homing Mode -Output parameters >

Statusword (Homing Mode R Specific Bits )

Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9..0

Position Referenced to Homing Homing Target
Home position error attained reached

< Homing Mode f Statusword>

Name Value ‘ Description

Bit 15 q The position is not referenced to home (e.g., homing not yet
Position referenced to home performed or position overflow).
position 1 Homing is achieved and the position is referenced to home.

< Homing Mode f Statusword bit 15>

Bit 12 Bit 10

Homing Target Description

attained reached
0 0 0 Homing procedure is in progress.
0 0 1 Homing procedure is stopped or not started.
0 1 X Homing procedure completed successfully.
1 0 X Homing error occurred.

< Homing Mode i Statusword bits 10, 12, and 13 >
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5.4.3.Homing Method
This drive provides internal homing functions as shown in the table below.

The user can set speed, acceleration, offset, and homing method.

Value | Description

1 Homing on negative limit switch and index pulse, positive stop

2 Homing on positive limit switch and index pulse, negative stop

3 Homing on positive home switch and index pulse, negative stop

4 Homing on positive home switch and index pulse, positive stop

5 Homing on negative home switch and index pulse, positive stop

6 Homing on negative home switch and index pulse, negative stop

7 Homing on positive limit switch, homing on positive home switch and index pulse, negative stop
8 Homing on positive limit switch, homing on positive home switch and index pulse, positive stop
9 Homing on positive limit switch, homing on negative home switch and index pulse, negative stop
10 Homing on positive limit switch, homing on negative home switch and index pulse, positive stop
11 Homing on negative limit switch, homing on positive home switch and index pulse, positive stop
12 Homing on negative limit switch, homing on positive home switch and index pulse, negative stop
13 Homing on negative limit switch, homing on negative home switch and index pulse, positive stop
14 Homing on negative limit switch, homing on negative home switch and index pulse, negative stop

15 Reserved

16 Reserved

17 Homing on negative limit switch, positive stop

18 Homing on positive limit switch, negative stop

19 Homing on positive home switch, negative stop

20 Homing on positive home switch, positive stop

21 Homing on negative home switch, positive stop

22 Homing on negative home switch, negative stop

23 Homing on positive limit switch and homing on positive home switch, negative stop
24 Homing on positive limit switch and homing on positive home switch, positive stop
25 Homing on positive limit switch and homing on negative home switch, negative stop
26 Homing on positive limit switch and homing on negative home switch, positive stop
27 Homing on negat ive limit switch and homing on positive home switch, positive stop
28 Homing on negative limit switch and homing on positive home switch, negative stop
29 Homing on negative limit switch and homing on negative home switch, positive stop
30 Homing on negative limit switch and homing on negative home switch, negative stop

31 Reserved

32 Reserved

33 Homing on the index pulse, negative stop
34 Homing on the index pulse, positive stop
35 Homing on the current position

37 Homing on the current position

-3 Current Threshold Positive Speed

-4 Current Threshold Negative Speed
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5.4.3.1.Homing Method 1

Method 1: Homing on negative limit switch and index pulse, positive stop
A) When homing starts, the axis moves in the negative direction at Switch Search Speed
(0x6099.1).
When the negative limit switch is activated, the axis moves in the positive direction at Zero
Search Speed (0x6099.2). After the negative limit switch is deactivated, the first index pulse

is detected. The axis decelerates with Homing Acceleration (Ox609A. 0) and stops. This
position is set as the home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

Index
Pulse

Home ]
Unused

Switch

Negative |
Limit Switch

Positive
Limit Switch Unused

[Homing Method1]
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5.4.3.2.Homing Method 2

Method 2: Homing on positive limit switch and index pulse, negative
A) When homing starts, the axis moves in the positive direction at Switch Search Speed
(0x6099.1).
When the positive limit switch is activated, the axis moves in the negative direction at Zero
Search Speed (0x6099.2). After the positive limit switch is deactivated, the first index pulse

is detected. The axis decelerates with Homing Acceleration (Ox609A. 0) and stops. This
position is set as the home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

(v I N I N I B
[Puiat

5.m1= l:hl Unused

Hegative
Limit Switch Unused

Poaltive |
Lima Switch

[Homing Method?2]
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5.4.3.3.Homing Method 3

Method 3 : Homing on positive home switch and index pulse, negative stop
A) If the home switch is deactivated at the start of homing, the axis moves in the
positive direction at Switch Search Speed (0x6099.1). When the home switch is activated,
the axis moves in the negative direction at Zero Search Speed (0x6099.2). After the
home switch is deactivated, the first index pulse is detected. The axis decelerates with

Homing Acceleration (0x609A.0) and stops. This position is set as the home position.

B) If the home switch is already activated at the start of homing, the axis moves in the

negative direction at Switch Search Speed (0x6099.1). When the home switch is
deactivated, the axis moves at Zero Search Speed (0x6099.2). When the first index pulse
is detected, the axis decelerates with Homing Acceleration (0x609A.0) and stops. This

position is set as the home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position

is set as the home position.

Index
Pulse

Home
Switch

Negative

Limit Switch Unused

Positive

Limit Switch Unused

[Homing Method 3]

welCoOn sses 58 / 285



Welcon Servo Drive Reference Manual

5.4.3.4.Homing Method 4
Method 4: Homing on positive home switch and index pulse, positive stop
A) If the home switch is deactivated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis moves at Zero Search Speed (0x6099.2). When the first index pulse is detected, the
axis decelerates with Homing Acceleration (0x609A.0) and stops. This position is set as

the home position.

B) If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated,
the axis moves in the positive direction at Zero Search Speed (0x6099.2). After the
home switch is activated again and the first index pulse is detected, the axis
decelerates with Homing Acceleration (Ox609A.0) and stops. This position is set as the

home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

i I I N N B

Pulse

Home |
Switch
Negative
Limit Switch Unused
Positive
Limit Switch Unused

[Homing Method 4]
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5.4.3.5.Homing Method 5
Method 5: Homing on negative home switch and index pulse, positive stop
A) If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated,
the axis continues in the positive direction at Zero Search Speed (0x6099.2). When the
first index pulse is detected, the axis decelerates with Homing Acceleration (0x609A.0)

and stops. This position is set as the home position.

B) If the home switch is deactivated at the start of homing, the axis moves in the
negative direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis moves in the positive direction at Zero Search Speed (0x6099.2).
After the hom e switch is deactivated again and the first index pulse is detected, the
axis decelerates with Homing Acceleration (0x609A.0) and stops. This position is set as

the home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

e | | 1]

Pulse
Home |
Switch

Negative
Limit Switch Unused

Positive
Limit Switch Unused

[Homing Method 5 ]
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5.4.3.6.Homing Method 6
Method 6: Homing on negative home switch and index pulse, negative stop
A) If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the negative direction at Zero Search Speed (0x6099.2). After the hom e
switch is activated again and the first index pulse is detected, the axis decelerates with

Homing Acceleration (0x609A.0) and stops. This position is set as the home position.

B) If the home switch is deactivated at the start of homing, the axis moves in the
negative direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis continues in the negative direction at Zero Search Speed
(0x6099.2). After the first index pulse is detected, the axis decelerates with Homing

Acceleration (0x609A.0) and stops. This position is set as the home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

e | | L] ]

Pulse
Home |
Switch

Negative
Limit Switch Unused

Positive
Limit Switch Unused

[Homing Method 6]
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5.4.3.7.Homing Method 7

Method 7: Homing on positive limit switch, homing on positive home switch and index

pulse, negative stop

A) If the home switch is deactivated at the start of homing, the axis moves in the
positive direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis moves in the negative direction at Zero Search Speed (0x6099.2).
After the hom e switch is deactivated and the first index pulse is detected, the axis
decelerates with Homing Acceleration (0x609A.0) and stops. This position is set as the
home position.

B) If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis continues in the negative direction at Zero Search Speed (0x6099.2). After the  first
index pulse is detected, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home position.

C) If the home switch is deactivated at the start of homing, the axis moves in the
positive direction at Switch Search Speed (0x6099.1). If the positive limit switch is
activated, the axis moves in the negative direction. When the home switch is
activated, th e axis moves in the negative direction at Zero Search Speed (0x6099.2).
After the home switch is deactivated and the first index pulse is detected, the axis
decelerates with Homing Acceleration (Ox609A.0) and stops. This position is set as the

home positio n.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

e | ]
Pulse

Home
Switch

Negative
Limit Switch Unused

Positive | |
Limit Switch

[Homing Method 7]
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5.4.3.8.Homing Method 8

Method 8: Homing on positive limit switch, homing on positive home switch and index

pulse, positive stop .

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the

positive direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis continues in the positive direction at Zero Search Speed (0x6099.2).
After the first index pulse is detected, the axis decelerates with Homing Acceleration
(Ox609A.0) and stops. This position is set as the home position.

If the home switch is activated at the start of homing , the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated,
the axis moves in the positive direction at Zero Search Speed (0x6099.2). After the
home switch is activated again and the first index pulse is detected, the axis
decelerates with Homing Acceleration (Ox609A.0) and stops. This position is set as the
home position.

If the home switch is deactivated at the start of homing, the axis moves in the

positive direction at Switch Search Speed (0x6099.1). If the positive limit switch is
activated, the axis moves in the negative direction. When the home switch is

activated, th e axis moves in the negative direction at Zero Search Speed (0x6099.2).
After the home switch is deactivated, the axis moves again in the positive direction.
When the home switch is reactivated and the first index pulse is detected, the axis
decelerates with Homing Acceleration (0x609A.0) and stops. This position is set as the

home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

e |1 | |
Pulse

Home I |
Switch |

Negative
Limit Switch Unused

Positive I
Limit Switch

[Homing Method 8]
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5.4.3.9.Homing Method 9

Method 9: Homing on positive limit switch, homing on negative home switch and index

pulse, negative stop .

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the

positive direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis continues in the positive direction at Zero Search Speed (0x6099.2).
When the home switch is deactivated, the axis moves in the negative direction. After
the home switch is activated again and the first index pulse is detected, the axis
decelerates with Homing Acceleration (0x609A.0) and stops. This position is set as the
home posit ion.

If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated,
the axis moves in the negative direction at Zero Search Speed (0x6099.2). After the
hom e switch is activated again and the first index pulse is detected, the axis
decelerates with Homing Acceleration (Ox609A.0) and stops. This position is set as the
home position.

At the start of homing, the axis moves in the positive direction at Switch Search

Speed (0x6099.1). If the positive limit switch is activated, the axis moves in the
negative direction. When the home switch is activated, the axis continues in the
negative direction at Zero Search Speed (0x6099.2). After the first index pulse is
detected, the axis decelerates with Homing Acceleration (0x609A.0) and stops. This

position is set as the home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

Index | | | | |
Pulse

Home
Switch

Negative
Limit Switch Unused

Positive | |
Limit Switch

[Homing Method 9]
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5.4.3.10.Homing Method 10

Method 10: Homing on positive limit switch, homing on negative home switch and index

pulse, positive stop

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the

positive direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis continues in the positive direction at Zero Search Speed (0x6099.2).
After the home switch is deactivated and the first index pulse is detected, the axis
decelerates with Homing Acceleration (0x609A.0) and stops. This position is set as the
home position.

If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated,
the axis continues in the positive direction at Zero Search Speed (0x6099.2). After the
first index pulse is detected, the axis decelerates with Homing Acceleration (0x609A.0)
and stops. This position is set as the home position.

At the start of homing, the axis moves in the positive direction at Switch Search

Speed (0x6099.1). If the positive limit switch is activated, the axis moves in the
negative direction. While moving in the negative direction, when the home switch is
activated, the axis moves again in the positive direction at Zero Search Speed
(0x6099.2). After the home switch is deactivated and the first index pulse is detected,
the axis decelerates with Homing Acceleration (Ox609A.0) and stops. This position is

set as the home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

e | 1 ] ]
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5.4.3.11.Homing Method 11

Method 11: Homing on negative limit switch, homing on positive home switch and index

pulse, positive stop

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the

negative direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis moves in the positive direction at Zero Search Speed (0x6099.2).
After the hom e switch is deactivated again and the first index pulse is detected, the
axis decelerates with Homing Acceleration (0x609A.0) and stops. This position is set
as the home position.

If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis continues in the positive direction at Zero Search Speed (0x6099.2). After the  first
index pulse is detected, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home position.

If the home switch is deactivated at the start of homing, the axis moves in the

negative direction at Switch Search Speed (0x6099.1). If the negative limit switch is
activated, the axis moves in the positive direction. When the home switch is activated,
the axis continues in the positive direction at Zero Search Speed (0x6099.2). After the
home switch is deactivated and the first index pulse is detected, the axis decelerates
with Homing Acceleration (0x609A.0) and stops. This position is set as the home

position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

e | L ] ]
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5.4.3.12.Homing Method 12

Method 12: Homing on negative limit switch, homing on positive home switch and index

pulse, negative stop

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the

negative direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis continues in the negative direction at Zero Search Speed
(0x6099.2). After the first index pulse is detected, the axis decelerates with Homing
Acceleration (0x609A.0) and stops. This position is set as the home position.

If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated,
the axis moves in the negative direction at Zero Search Speed (0x6099.2). After the
first index pulse is detected, the axis decelerates with Homing Acceleration (Ox609A.0)
and stops. This position is set as the home position.

If the home switch is deactivated at the start of homing, the axis moves in the

negative direction at Switch Search Speed (0x6099.1). If the negative limit switch is
activated, the axis moves in the positive direction. When the home switch is activated,
the axis continues in the positive direction at Zero Search Speed (0x6099.2). Aft er the
home switch is deactivated, the axis moves again in the negative direction. When the
first index pulse is detected, the axis decelerates with Homing Acceleration (0x609A.0)

and stops. This position is set as the home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

e || 11 ||
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5.4.3.13.Homing Method 13

Method 13: Homing on negative limit switch, homing on negative home switch and index

pulse, positive stop

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the

negative direction at Switch Search Speed (0x6099.1). When the home switch is
activated, the axis continues in the negative direction at Zero Search Speed
(0x6099.2). When the home switch is deactivated, the axis moves in the positive
direction. After the home switch is activated again and the first index pulse is

detected, the axis decelerates with Homing Acceleration (Ox609A.0) and stops. This
position is set as the home posit ion.

If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated,
the axis moves in the positive direction at Zero Search Speed (0x6099.2). After the
hom e switch is activated again and the first index pulse is detected, the axis
decelerates with Homing Acceleration (Ox609A.0) and stops. This position is set as the
home position.

If the home switch is deactivated at the start of homing, the axis moves in the

negative direction at Switch Search Speed (0x6099.1). If the negative limit switch is
activated, the axis moves in the positive direction at Zero Search Speed (0x6099.2).
When the home switch is activated and the first index pulse is detected, the axis
decelerates with Homing Acceleration (Ox609A.0) and stops. This position is set as the

home position.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home position.

e | ] 1]
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5.4.3.14.Homing Method 14

Method 14: Homing on negative limit switch, homing on negative home switch and index

pulse, negative stop

A) Ifthe home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis continues in the negative direction at Zero Search Speed (0x6099.2). After the
home switch is deactivated and the first index pulse is detected, the axis dec elerates

with Homing Acceleration (0x609A.0) and stops. This position is set as the home.

B) If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis continues in the negative direction at Zero Search Speed (0x6099.2). After the  first

index pulse is detected, the axis decelerates and stops. This position is set as the home.

C) Ifthe home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). If the negative limit switch is activated, the
axis moves in the positive direction. When the home switch is activated, th e axis moves
in the negative direction at Zero Search Speed (0x6099.2). After the home switch is
deactivated and the first index pulse is detected, the axis decelerates with Homing

Acceleration (0x609A.0) and stops. This position is set as the home positio n.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.
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5.4.3.15.Homing Method 17

Method 17: Homing on negative limit switch, positive stop

Reference Manual

A) If the negative limit switch is deactivated at the start of homing, the axis moves in the

negative direction at Switch Search Speed (0x6099.1).

When the negative limit switch is activated, the axis moves in the positive direction at

Zero Search Speed (0x6099.2).

When the negative limit switch is deactivated again, the axis decelerates with Homing

Acceleration (0x609A.0) and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home

Index
Pulse

Home
Switch

Negative
Limit Switch

Positive
Limit Switch

Unused

Unused

1

| Unused
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5.4.3.16.Homing Method 18
Method 18: Homing on positive limit switch, negative stop
A) If the positive limit switch is deactivated at the start of homing, the axis moves in the
positive direction at Switch Search Speed (0x6099.1).
When the positive limit switch is activated, the axis moves in the negative direction at
Zero Search Speed (0x6099.2).
When the positive limit switch is deactivated again, the axis decelerates with Homing

Acceleration (0x609A.0) and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.

Index
Pulse

Unused

Home

Switch Unused

Limit Switch

Positive

Negative | Unused
Limit Switch !
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5.4.3.17.Homing Method 19

Method 19: Homing on positive home switch, negative stop

A)

B)

If the home switch is deactivated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1).

When the home switch is activated, the axis moves in the negative direction at Zero
Search Speed (0x6099.2).

When the home switch is deactivated, the axis decelerates with Homing Acceleration

(Ox609A.0) and stops. This position is set as the home.

If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1).

When the home switch is deactivated, the axis moves in the positive direction at Zero
Search Speed (0x6099.2).

When the home switch is activated again and then deactivated, the axis decelerates

with Homing Acceleration (0x609A.0) and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.

Ll
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5.4.3.18.Homing Method 20

Method 20: Homing on positive home switch, positive stop

A) If the home switch is deactivated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1).
When the home switch is activated, the axis moves in the negative direction at Zero
Search Speed (0x6099.2).
When the home switch is deactivated again, the axis moves in the positive direction.
When the home switch is activated, the axis decelerates with Homing Acceleration

(Ox609A.0) and stops. This position is set as the home.

B) If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1).
When the home switch is deactivated, the axis moves in the positive direction at Zero
Search Speed (0x6099.2).
When the home switch is activated, the axis decelerates with Homing Acceleration

(Ox609A.0) and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.
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Positive
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5.4.3.19.Homing Method 21

Method 21: Homing on negative home switch, positive stop

A) If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1).
When the home switch is deactivated, the axis moves in the negative direction at
Zero Search Speed (0x6099.2).
When the home switch is activated again, the axis moves in the positive direction.
When the home switch is deactivated, the axis decelerates with Homing Acceleration

(Ox609A.0) and stops. This position is set as the home.

B) If the home switch is deactivated at the start of homing, the axis moves in the
negative direction at Switch Search Speed (0x6099.1).
When the home switch is activated, the axis moves in the positive direction at Zero
Search Speed (0x6099.2).
When the home switch is deactivated, the axis decelerates with Homing Acceleration

(Ox609A.0) and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.

Index
Pulse Unused

Home
Switch

Negative
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Positive
Limit Switch Unused
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5.4.3.20.Homing Method 22

Method 22: Homing on negative home switch, negative stop

A) If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1).
When the home switch is deactivated, the axis moves in the negative direction at Zero
Search Speed (0x6099.2).
When the home switch is activated, the axis decelerates with Homing Acceleration

(Ox609A.0) and stops. This position is set as the home.

B) If the home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1).
When the home switch is activated, the axis moves in the positive direction at Zero
Search Speed (0x6099.2).
When the home switch is deactivated, the axis moves again in the negative direction.
When the home switch is activated, the axis decelerates with Homing Acceleration

(Ox609A.0) and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.

Dbl
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[Homing Method 22]

welcon ss: 75 | 285



Welcon Servo Drive

Reference Manual

5.4.3.21.Homing Method 23

Method 23: Homing on positive limit switch and homing on positive home switch, negative

stop.

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis moves in the negative direction at Zero Search Speed (0x6099.2). When the home
switch is deactivated, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home.

If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the positive direction at Zero Search Speed (0x6099.2). When the home
switch is activated again, the axis moves in the negative direction and decelerates with
Homing Acceleration (Ox609A.0) when the switch deactivates. This position is set as the
home.

If the home switch is deactivated at the start of homing , the axis moves in the positive
direction at Switch Search Speed (0x6099.1). If the positive limit switch is activated, the
axis reverses. When the home switch is activated, the axis moves in the negative
direction at Zero Search Speed (0x6099.2). When the home switch is deactivated, the
axis moves in the positive direction. When the home switch is activated again, the axis
moves in the negative direction and decelerates with Homing Acceleration (0x609A.0)

when the switch deactivates. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.

Index
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5.4.3.22.Homing Method 24

Method 24: Homing on positive limit switch and homing on positive home switch, positive

stop.

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis moves in the negative direction at Zero Search Speed (0x6099.2). When the home
switch is deactivated again, the axis moves in the positive direction. = When the home
switch is activated, the axis decelerates with Homing Acceleration (0x609A.0) and stops.
This position is set as the home.

If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the positive direction at Zero Search Speed (0x6099.2). When the home
switch is activated, the axis decelerates with Homing Acceleration (0x609A.0) and stops.
This position is set as the home.

If the home switch is deactivated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). If the positive limit switch is activated, the
axis reverses. When the home switch is activated, the axis moves in the negative
direction at Zero Search Speed (0x6099.2). When the home switch is deactivated, the
axis moves again in the positive direction. When the home switch is activated, the axis
decelerates with Homing Acceleration (Ox609A.0) and stops. This position is se t as the

home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.
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5.4.3.23.Homing Method 25

Method 2 5: Homing on positive limit switch and homing on negative home switch, negative

stop

A)

B)

C)

If the home switch is deactivated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis continues in the positive direction at Zero Search Speed (0x6099.2). When the
home switch is deactivated, the axis moves in the negative direction. When the home
switch is activated again, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home.

If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the negative direction at Zero Search Speed (0x6099.2). When the home
switch is activated again, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home.

At the start of homing, the axis moves in the positive direction at Switch Search Speed
(0x6099.1). If the positive limit switch is activated, the axis reverses. When the home
switch is activated, the axis moves in the positive direction at Zero Search Spe ed
(0x6099.2). When the home switch is deactivated, the axis moves in the negative
direction. When the home switch is activated again, the axis decelerates with Homing

Acceleration (0x609A.0) and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.
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5.4.3.24.Homing Method 26

Method 26: Homing on positive limit switch and homing on negative home switch,

positive stop

A)

B)

C)

If the home switch is deactivated at the start of homing , the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis moves in the positive direction at Zero Search Speed (0x6099.2). When the home
switch is deactivated, the axis reverses. When the home switch is activated again, the
axis moves in the positive direction. When the home switch is deactivated, the axis
decelerates with Homing Acceleration (Ox609A.0) and stops. This position is set as the
home.

If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the negative direction at Zero Search Speed (0x6099.2). When the home
switch is activated again, the axis moves in the positive direction. When the home
switch is deactivated, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home.

t the start of homing, the axis moves in the positive direction at Switch Search Speed
(0x6099.1). If the positive limit switch is activated, the axis reverses. When the home
switch is activated, the axis moves in the positive direction at Zero Search Spee d
(0x6099.2). When the home switch is deactivated, the axis decelerates with Homing

Acceleration (0x609A.0) and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.
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5.4.3.25.Homing Method 27

Method 27: Homing on negat ive limit switch and homing on positive home switch, positive

stop

A) If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the negative direction at Zero Search Speed (0x6099.2). When the home
switch is activated again, the axis moves in the positive direction. When the home
switch is deactivated, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home.

B) If the home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis moves in the positive direction at Zero Search Speed (0x6099.2). When the home
switch is deactivated, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home.

C) Ifthe home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). If the negative limit switch is activated, the
axis reverses and moves in the positive direction. When the home switch is  activated,
the axis moves in the positive direction at Zero Search Speed (0x6099.2). When the
home switch is deactivated, the axis moves again in the negative direction. When the
home switch is activated, the axis moves in the positive direction and decele rates with
Homing Acceleration (Ox609A.0) when the switch deactivates. This position is set as the
home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.
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5.4.3.26.Homing Method 28

Method 28: Homing on negative limit switch and homing on positive home switch, negative

stop

A) If the home switch is activated at the start of homing, the axis moves in the positive
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the negative direction at Zero Search Speed (0x6099.2). When the home
switch is activated again, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home.

B) If the home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis moves in the positive direction at Zero Search Speed (0x6099.2). When the home
switch is deactivated, the axis moves again in the negative direction. When the home
switch is activated, the axis decelerates with Homing Acceleration (0x609A.0) and stops.
This position is set as the home.

C) Ifthe home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). If the negative limit switch is activated, the
axis reverses and moves in the positive direction. When the home switch is  activated,
the axis moves in the positive direction at Zero Search Speed (0x6099.2). When the
home switch is deactivated, the axis moves in the negative direction. When the home
switch is activated again, the axis decelerates with Homing Acceleration (0x60 9A.0)

when the switch deactivates and stops. This position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.
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5.4.3.27.Homing Method 29

Method 29: Homing on negative limit switch and homing on negative home switch, positive

stop.

A)

B)

If the home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis continues in the negative direction at Zero Search Speed (0x6099.2). When the
home switch is deactivated, the axis moves in the positive direction. When the home
switch is activated again, the axis decelerates with Homing Acceleration (0x609A.0) and
stops. This position is set as the home.

If the home switch is activated at the start of homing , the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the positive direction at Zero Search Speed (0x6099.2). When the home
switch is activated again, the axis decelerates with  Homing Acceleration (0x609A.0) and

stops. This position is set as the home.

C) Atthe start of homing, the axis moves in the negative direction at Switch Search Speed

(0x6099.1). If the negative limit switch is activated, the axis reverses and moves in the
positive direction. When the home switch is activated, the axis moves in the n  egative
direction at Zero Search Speed (0x6099.2). When the home switch is deactivated, the
axis moves in the positive direction. When the home switch is activated again, the axis
decelerates with Homing Acceleration (0x609A.0) and stops. This position is  set as the

home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.
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5.4.3.28.Homing Method 30

Method 30: Homing on negative limit switch and homing on negative home switch,

negative stop .

A) Ifthe home switch is deactivated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is activated, the
axis continues in the negative direction at Zero Search Speed (0x6099.2). When the
home switch is deactivated, the axis moves in the positive direction. When the home
switch is activated again, the axis moves in the negative direction and decelerates with
Homing Acceleration (0x609A.0) when the switch deactivates. This positionis setas the
home.

B) If the home switch is activated at the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the home switch is deactivated, the
axis moves in the positive direction at Zero Search Speed (0x6099.2). When the home
switch is activated again, the axis moves in the negative direction and decelerates with
Homing Acceleration (0x609A.0) when the switch deactivates. This position is set as the
home.

C) Atthe start of homing, the axis moves in the negative direction at Switch Search Speed
(0x6099.1). If the negative limit switch is activated, the axis reverses and moves in the
positive direction. When the home switch is activated, the axis moves in the n  egative
direction at Zero Search Speed (0x6099.2). When the home switch is deactivated, the
axis decelerates with Homing Acceleration (0x609A.0) and stops. This position is set as
the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.

Index
Pulse

Home |
Switch  ———

Negative
Limit Switch

Unused

Positive

Limit Switch Unused

[Homing Method 30]
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5.4.3.29.Homing Method 33

Method 33: Homing on the index pulse, negative stop
When homing starts, the axis moves in the negative direction at Switch Search Speed
(0x6099.1). When the index pulse is detected, the axis moves in the positive direction at
Zero Search Speed (0x6099.2). When the index pulse is detected again, the axis sto ps, and

this position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.

Index
Pulse

Switch

Negative
Limit Switch

Positive
Limit Switch

L
Home |

[Homing Method 33]
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5.4.3.30.Homing Method 34

Method 34: Homing on the index pulse, positive stop
When homing starts, the axis moves in the positive direction at Switch Search Speed
(0x6099.1). When the index pulse is detected, the axis moves in the negative direction at
Zero Search Speed (0x6099.2). When the index pulse is detected again, the axis stops, and

this position is set as the home.

If Home Offset is not zero, the axis moves by the Home Offset value, and that position is

set as the home.

Index
Pulse

Switch

Negative
Limit Switch

Positive
Limit Switch

L
Home |

[Homing Method 34]
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5.4.3.31.Homing Method 35
Method 35: Homing on the current position

The current position is set as the home. The Home Offset value is ignored, and the motor

does not move.

Index

Pulse | Unused
Home
Switch Unused
Negative
Limit Switch | Unused
Positive
Limit Switch Unused

[Homing Method 35 ]
5.4.3.32.Homing Method 37

The current position is set as the home. The Home Offset value is ignored, and the motor

does not move.

e

Index

Pulse | Unused
Home
Switch Unused
Negative
Limit Switch | Unused
Positive
Limit Switch Unused

[Homing Method 37 ]
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5.4.3.33. Homing Method -3: Current Threshold Positive Speed
The home position is established only by detecting the positive stopper while moving
in the positive direction. At the start of homing, the axis moves in the positive direction
at Switch Search Speed (0x6099.1). When the average output current rises above the
Current Threshold for Homing Mode (0x2400), the positive stopper is detected. The

axis then moves by the Home Offset value, and that position is set as the home.

| —1 J

1 :

< |

2 - home offset
current IM

home position (3)

5.4.3.34.Homing Method -4: Current Threshold Negative Speed
The home position is established only by detecting the negative stopper while moving
in the negative direction. At the start of homing, the axis moves in the negative
direction at Switch Search Speed (0x6099.1). When the average output current rises
above the Current Threshold for Homing Mode (0x2402), the negative stopper is
detected. The axis then moves by the Home Offset value, and that position is set as

the home.

—A

P
home offset 2

\/WWWW] current

home position (3)
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5.5. Cyclic Synchronous Position Mode(CSP)
CSP (Cyclic Synchronous Position) mode controls position by receiving the target
position (0x607A) updated cyclically from the master via PDO. In CSP mode, the
trajectory generator resides in the controller (not in the drive). Since the target position
is provided cyclically and synchronously to the drive, the drive executes position control,
velocity control, and torque control.

The block diagram of CSP (Cyclic Synchronous Position) mode is shown below.

Torque Offset (0x60B2)

Position Offset (0x60B0)

v
Target Position(0x607A), X Position Velocity + Current .| Voltage
[y | » M
Control Control Control Control 'k

A A A

Torque Actual Value (0x6077)
= ®

Velocity Actual Value(0x606C)

A

Position Actual Value(0x6064)

A

<Cyclic Synchronous Position Mode { Overview>

CSP mode is based on position control. Inputs include the target position and,
optionally, a position offset. Linear interpolation, based on the interpolation time period,
is performed between two position values. This interpolation is valid only for PDO
communication. Velocity offset is not considered. An optional torque offset may be
used for feedforward control. Entered motor data are used to define current limits
(torque limits). Additional functions available in this mode include software position
limits (to restrict the range and avoid unintended positions), maximum motor speed,

and maximum gear input speed (with limiting and monitoring functions).
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Software position limit
(0x607D)

Reference Manual

Target Position

(0x607A) 5

Position Offset  +

> Limit -

(0x60B0)

Motor Rated Torque
(0x6076)

Torque Offset

v

(0x6082)

A 4

Multiplier

=™

Following Error window
(0x6065)

Quick stop Deceleration
(0x6085)

Profile Deceleration
(0x6084)

Motor Data

Current Control Parameter Set
(Ox21AQ)

Position Control Parameter Set
(0x2281)

Max Motor Speed
(0x6080)

Control

Position Actual Value
(0x6064)

< Cyclic Synchronous Position Mode f Block diagram >

5.5.1.How to Use CSP

Configuration Parameter

Parameter ‘ Index Description
Motor Rated Current 0x6075 Maximum permissible continuous current of the motor.
Motor torque constant 0x2004 Motor torque constant.
Current control parameter set 0x21A0 Configuration of current control gains.
0x2281 ) ) »
Position control parameter set Configuration of the position controller.
~0x2284
Quick stop deceleration 0x6085 Definition of deceleration for quick stop.
Profile deceleration 0x6084 Definition of deceleration for the deceleration ramp.
Maximum allowable deviation between actual position
Following error window 0x6065 and demanded position. Exceeding this value triggers
a following error.
Software position limits to restrict the absolute
Software position limit 0x607D position range. If the target or actual position exceeds
this range, a software position limit error is generated.
Motor rated torque 0x6076 Retains the values associated with all torque objects.
Maximum permissible motor speed as configured. This
Max motor speed 0x6080 protects the motor and is taken from the motor
datasheet (valid only during PDO communication).

< Cyclic Synchronous Position Mode f Configuration Parameters >
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- -

Commanding Parameters

Parameter ‘ Index ‘ Description
Position input of the position controller (linear interpolation between
PDO values).

Optional additional position offset applied to the target position (linear

Target Position 0x607A

Position offset 0x60BO | )
interpolation between PDO values).

Torque offset 0x60B2 | Optional torque feedforward input.

< Cyclic Synchronous Position Mode fCommanding Parameters>

Controlword

Cyclic Synchronous Position Mode does not use mode -specific control bits.

Output Parameter

Parameter Index Description

Torque actual value 0x6077 Actual motor torque value.

Velocity actual value 0x606C Actual velocity value.
Actual position referenced to the system zero

Position actual value 0x6064

position.

< Cyclic Synchronous Position Mode -Output parameters >

Statusword (Cyclic Synchronous Position Mode R Specific Bits )

Bit 15, 14 Bit 13 Bit 11 Bit 10 Bit 9..0

) Drive follows
Following error reserved
command value

< Cyclic Synchronous Position Mode f Statusword>

NET ! Value ‘ Description
0 Drive does not follow target values.
Drive follows command value : Drive is in operation, activating and tracking the
controllerSs target and set
0 No following error.

A following error occurs when the difference between
1 demanded position and actual position exceeds the
defined maximum following error.

Following error

< Cyclic Synchronous Position Mode f Statusword bits >
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5.6. Cyclic Synchronous Velocity Mode(CSV)
Cyclic Synchronous Velocity (CSV) mode controls speed by receiving the target velocity
(Ox60FF) updated cyclically from the master via PDO. Since the target velocity is
provided cyclically and synchronously to the drive, the drive performs velocity control
and torque control.

The block diagram of CSV mode is shown below.

Velocity Offset (0x60B1)
Target Velacity (Ox60FF) 4 i+ Velocity Torque Power
'O Control Control "| stage M
A A
Torque Actual Value (0x6077) S

|

Velocity Actual Value (0x606C)

A

Position Actual Value (0x6064)

A

<Cyclic Synchronous Velocity Mode { Overview>

Target Velocity (0x60FF) :'/\

Velocity Offset (0x60B1) :\T)

Motor Rated Torque (0x6076)

v

Quickstop Deceleration (0x6085)

Profile Deceleration (0x6084) Control
Function

\d

Motor Data

Velocity Actual Value (0x606C)
Current Control Parameter Set(0x21A0) "~

v

Velocity Control Parameter Set(0x2201)

v

Max Motor Speed (0x6080)

\d

< Cyclic Synchronous Velocity Mode f Block diagram >
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5.6.1.How to Use CSV

Configuration Parameter

Parameter Index Description

Maximum permissible continuous current of the
Motor Rated Current 0x6075
motor.
Motor torque constant 0x2004 Motor torque constant.
Current control parameter set 0x21A0 Configuration of current control gains.
. 0x2201 . . .
Velocity control parameter set Configuration of the velocity controller.
~0x2204
Quick stop deceleration 0x6085 Definition of deceleration for quick stop.
: . Definition of deceleration for the deceleration
Profile deceleration 0x6084
ramp.
Software position limits to restrict the absolute
o position range. If the target or actual position
Software position limit 0x607D ) o
exceeds this range, a software position limit error
is generated.
Retains the values associated with all torque
Motor rated torque 0x6076 .
objects.
Maximum permissible motor speed as configured.
This protects the motor and is taken from the
Max motor speed 0x6080 . )
motor datasheet (valid only during PDO
communication).

< Cyclic Synchronous Velocity Mode f Configuration Parameters >

Commanding Parameters

Parameter ‘ Index ‘ Description
, Velocity input of the velocity controller (linear
Target Velocity O0x60FF . )
interpolation between PDO values).
Velocity offset 0x60B1 Optional velocity feedforward input.

< Cyclic Synchronous Velocity Mode fCommanding Parameters>

Controlword

CSV mode does not use mode -specific control bits.

Output Parameter

Parameter Index ‘ Description
Torque actual value 0x6077 Actual motor torque value.
Velocity actual value 0x606C Actual velocity value.

» Actual position referenced to the system zero
Position actual value 0x6064

position.

< Cyclic Synchronous Velocity Mode -Output parameters >
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Statusword (Cyclic Synchronous Velocity Mode R Specific Bits )

Bit 15, 14 Bit 13 Bit 11 Bit 10

Drive follows
reserved reserved
command value

< Cyclic Synchronous Velocity Mode f Statusword>

Value Description
0 Drive does not follow target values.
Drive follows command value 1 Drive is in operation, activating and tracking the
controllerSs target and

< Cyclic Synchronous Velocity Mode f Statusword bits >
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5.7. Cyclic Synchronous Torque Mode(CST)
Cyclic Synchronous Torque (CST) mode controls torque by receiving the target torque
(0x6071) updated cyclically from the master via PDO. In this mode, the master may also
calculate and provide a torque offset (0x60B2) corresponding to torque feedforward
compensation.
In CST mode, the trajectory generator resides in the controller (not in the drive). Since
the target torque is provided cyclically and synchronously to the drive, the drive

executes torque control. The block diagram of CST mode is shown below.

Target Torque (0x6071) + Torque .| Power M
v Control "| stage
Torque Offset (0x60B2) A

Torque Actual Value (0x6077)

4
w

Velocity Actual Value (0x606C)

A

Position Actual Value (0x6064)

A

<Cyclic Synchronous Torque Mode f Overview>
CST is based on current control. Inputs include the target torque and, optionally, a
torque offset. Entered motor data are used to define limits for speed and current values.

Actual values for position, speed, and torque are used as outputs to the controll er.

Control
Target Torque (0x6071)

+
A
Torque Offset (0x60B2)

Rated Torque (0x6076)

Multiplier [

Torque Actual Value (0x8077)
Quickstop Deceleration (0x6085) >

Profile Deceleration {(0x6084)

Motor Data

Current Control Parameter Set (0x21A0)

-

Velocity Limit in Torque Mode (0x21A3)

I

<Cyclic Synchronous Torque Mode f Block diagram>
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5.7.1.How to Use CST

Configuration Parameter

Parameter Index ‘ Description

Motor Rated Current 0x6075 Maximum continuous current rating of the motor.

Motor torque constant 0x2004 Torque constant of the motor.

et LT o e e Maximum speed allowed when the motor is driven in
CST, TRM, or CRM mode.

Current control parameter set 0x21A0 Current control gain configuration

Quick stop deceleration 0x6085 Deceleration value applied during a quick stop.

Profile deceleration 0x6084 Deceleration value defined for motion profiles.

Motor rated torque 0x6076 All torque objects retain their associated values.
Software position limits to restrict the absolute position

Software position limit 0x607D range. If the target or actual position exceeds this

range, a software position limit error is generated.

< Cyclic Synchronous Torque Mode f Configuration Parameters >

Commanding Parameters

Parameter Index Description

The torque input value of the torque controller (linear
Target torque 0x6071 ) )

interpolation between PDO values).
Torque offset 0x60B2 Optional additional torque added to the target torque.

< Cyclic Synchronous Torque Mode fCommanding Parameters>
Controlword
. CST mode does not use mode -specific control bits.

Output Parameter

Parameter Index Description

Torque actual value 0x6077 Actual motor torque value.

Velocity actual value 0x606C Actual velocity value.

Position actual value 0x6064 Actual position referenced to the system zero position.

< Cyclic Synchronous Torque Mode -Output parameters >

Statusword (Cyclic Synchronous Torque Mode R Specific Bits )

Bit 15, 14 Bit 13 Bit 12 Bit 10 Bit 9..0

Drive follows
reserved reserved
command value

< Cyclic Synchronous Torque Mode f Statusword>

Value Description
0 The drive does not follow target values.
Drive follows command value The drive is in operation, activating and tracking the
! controllerSs target and se

< Cyclic Synchronous Torque Mode f Statusword bits >
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5.8. Position Regulation Mode(PRM)
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PR (Position Regulation) mode is a control method in which the target position is

applied directly to the position controller. In this mode, no trajectory generator is used.

The target position is limited by the software position limit, and the controller

output

is restricted by the maximum motor speed. The output of the position controller is

influenced by the position control parameter set.

Torque Offset (0x60B2)

Position Offset (0x60B0)

Target Position (0x607A) +£+ Position
Contral

§

O

Torque
Control

Power
Stage

A A

Torque Actual Value (0x6077)

A

Velocity Actual Value (0x606C)

A

Pasition Actual Value (0x6064)

o4
«

< Position Regulation Mode f Overview>

The inputs are target position and position offset. Velocity offset is not considered. An

optional torque offset may be used for feedforward control. Entered motor data are

used to define limits for current (torque). Other functions specified in this mode

include software position limits (to prevent unintended positions by restricting the

value range) and the maximum motor speed.

welcon ss:

96 / 285



Welcon Servo Drive

Software position limit (0x607D)

Target Position (0x607A) +

Reference Manual

> Limit
+

Position Offset (0x60B0)

Motor Rated Torque (0x6076)

v

Torque Offset(0x60B2)

Y

A 4

Multiplier

Following Error window (0x6065)

Control Position Actual Value (0x6064)

Function

v

Quick stop Deceleration (0x6085)

Profile Deceleration (0x6084)

h 4

Motor Data

Y

Current Control Parameter Set (0x21AQ)

Y

Position Control Parameter Set (0x2281)

Max Motor Speed (0x6080)

\d

\d

< Position Regulation Mode f Block Diagram>

5.8.1.How to Use PRM

Configuration Parameter

Parameter Index Description

Motor Rated Current 0x6075 Maximum continuous current rating of the motor.
Motor torque constant 0x2004 Torque constant of the motor.
Current control parameter set 0x21A0 Current control gain configuration
. 0x2281 Configuration of the position controller.
Position control parameter set
~0x2284
Quick stop deceleration 0x6085 Deceleration value applied during a quick stop.
: . Definition of deceleration for the deceleration
Profile deceleration 0x6084
ramp.
Maximum permissible deviation between actual
Following error window 0x6065 position and demanded position. If exceeded, a
following error occurs.
Software position limits to restrict the absolute
o position range. If the target or actual position
Software position limit 0x607D ) o
exceeds this range, a software position limit error
is generated.
Motor rated torque 0x6076 All torque objects retain their associated values.
Maximum permissible motor speed as configured.
This protects the motor and is taken from the
Max motor speed 0x6080 . .
motor datasheet (valid only during PDO
communication).

< Position Regulation Mode

f Configuration Parameters >
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Commanding Parameters

Parameter ‘ Index ‘ Description
- Position input value of the position controller (linear
Target Position 0x607A ) )
interpolation between PDO values).
» Optional additional position value added to the target
Position offset 0x60B0 » . . .
position (linear interpolation between PDO values).
Torque offset 0x60B2 Optional torque feedforward input.

< Position Regulation Mode RCommanding Parameters >

Output Parameter

Parameter Index Description

Torque actual value 0x6077 Actual motor torque value.
Velocity actual value 0x606C Actual velocity value.
Position actual value 0x6064 Actual position referenced to the system zero position.

< Position Regulation Mode -Output parameters >
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5.9. Velocity Regulation Mode(VRM)

VR (Velocity Regulation) mode is a control method in which the target speed is directly

Reference Manual

applied to the velocity controller. In this mode, no velocity trajectory generator is used.

Velocity Offset (0x60B1)

Target Velocity (0X60FF)  + l’*
—

Velocity
Control

.| Torque

Control

Power
Stage

Torque Actual Value (0x6077)

A

A

A

Velocity Actual Value (0x606C)

A

Position Actual Value (0x6064)

A

< Velocity Regulation Mode

Target Velocity (0Ox60FF) :/\

f Overview>

Velocity Offset (0x60B1) :\T/

Motor Rated Torque (0x6076)

Quickstop Deceleration (0x6085)

v

Profile Deceleration (0x6084)

Motor Data

A\

Current Control Parameter Set(0x21A0)

Velocity Control Parameter Set(0x2201)

v

Max Motor Speed (0x6080)

v

\d

Control
Function

Velocity Actual Value (0x606C)

< Velocity Regulation Mode f Block diagram >

.
>
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5.9.1.How to Use VRM

Configuration Parameter

Reference Manual

Parameter ‘ Index ‘ Description

Motor Rated Current 0x6075 Maximum continuous current rating of the motor.

Motor torque constant 0x2004 Torque constant of the motor.

Current control parameter set 0x21A0 Current control gain configuration

: 0x2201 i . .
Velocity control parameter set Configuration of the velocity controller.
~0x2204

Quick stop deceleration 0x6085 Deceleration value applied during a quick stop.

Profile deceleration 0x6084 Definition of deceleration for the deceleration ramp.
Software position limits to restrict the absolute

Sof ition limi D position range. If the target or actual position

oftware position limit X exceeds this range, a software position limit error is

generated.

Motor rated torque 0x6076 All torque objects retain their associated values.
Maximum permissible motor speed as configured.

Max motor speed 0x6080 This protects the motor and is taken from the motor
datasheet (valid only during PDO communication).

< Velocity Regulation Mode f Configuration Parameters >

Commanding Parameters

Parameter Index ‘ Description
. Velocity input value of the velocity controller (linear
Target Velocity 0x60FF ) )
interpolation between PDO values).
Velocity offset 0x60B1 Optional velocity feedforward input.

< Velocity Regulation Mode {Commanding Parameters>

Output Parameter

Parameter ‘ Index Description
Torque actual value 0x6077 Actual motor torque value.
Velocity actual value 0x606C Actual velocity value.
» Actual position referenced to the system zero
Position actual value 0x6064 »
position.

< Velocity Regulation Mode-Output parameters >
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5.10. Torque Regulation Mode(TRM)
When a torque command is received, it is converted into current, and torque control is
performed through current control. In this mode, the controller can calculate a torque

offset (0x60B2), corresponding to torque feedforward, and transmit it to the drive

Torque Regulation Mode is based on the current control function. The inputs are the
target torque and an optional torque offset. Entered motor data are used to define

limits for speed and current values.

Target Torque

(0x6071) [0-1%1_ Limit o |IA] Demand Current*
Maximum Torque Function Multiplier g
(0%6072) T

Torque Offset

(0x60B2) [0.1%] Limit o [A] Torque Offset*

Functi » Multiplier >

Maximum Torque unction

(0x6072) T

Demand Current* [A] Current Controller | [V] D-Axis Demand Voltage*
Motor Type (0x6402) 4 Q-Axis Demand Voltage*

Current Control Parameter Set (0x21AQ)

Torque Offset*

Actual Current* (Al

Actual Position* [A]

< Torque Regulation Mode { Block Diagram>
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5.10.1.How to Use TRM

Configuration Parameter

Parameter ‘ Index Description

Motor rated torque 0x6076 All torque objects retain their associated values.
Maximum permissible motor torque as

Max Torque 0x6072 .
configured.

Current control parameter set 0x21A0 Current control gain configuration

< Torque Regulation Mode f Configuration Parameters >

Commanding Parameters

Parameter Index Description

Target torque 0x6071 Torque input value of the torque controller.
Optional additional torque added to the target

Torque offset 0x60B2

torque.

< Torque Regulation Mode fCommanding Parameters>

Output Parameter

Parameter ‘ Index Description
Torque actual value 0x6077 Actual motor torque value.
Velocity actual value 0x606C Actual velocity value.

» Actual position referenced to the system zero
Position actual value 0x6064

position.

< Torque Regulation Mode -Output parameters >
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5.11. Current Regulation Mode(CRM)
The target current value is received and used for current control. The target current

cannot be set beyond the rated current. For current control, the motor type and the

gains of the current controller (Current Control Parameter Set) must be configured.

Target Current

(0x2180) [mA] _ Limit o [A] Demand Current*
"I Function » Multiplier >
Motor Rated Current
(0x6075) T
Demand Current* [A] Current Controller | [V] D-Axis Demand Voltage*

vl Q-Axis Demand Voltage*

v

Motor Type (0x6402)

»
Ll

Current Control Parameter Set (0x21AQ)

Torque Offset*

Actual Current* [A]

h 4

Actual Position* [A]

< Current Regulation Mode f Block Diagram>
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5.11.1.How to Use Current Regulation Mode

Configuration Parameter

Parameter Index ‘ Description

Motor Rated Current 0x6075 Maximum continuous current rating of the motor.
Maximum permissible motor speed as configured. This

Max motor speed 0x6080 protects the motor and is taken from the motor
datasheet.

Current control parameter set 0x21A0 Control parameters of the current controller.

Quick stop deceleration 0x6085 Deceleration value applied during a quick stop.

Profile deceleration 0x6084 Deceleration value defined for motion profiles.
Used to restrict the absolute position range. If the

Software position limit 0x607D actual position exceeds this range, a software position

limit error is generated.

< Current Regulation Mode R Configuration Parameters >

Commanding Parameters

Parameter

Index

Description

Target Current

0x2180

Current input value of the current controller.

< Current Regulation Mode fCommanding Parameters>

Output Parameter

Parameter Index Description

Current Actual Value 0x6077 Actual motor current value.

Torque Actual Value 0x6077 Ratio of actual torque to rated torque (0.1%).

Velocity actual value 0x606C Actual velocity value.

Position actual value 0x6064 Actual position referenced to the system zero position.

< Current Regulation Mode -Output parameters >
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5.12. Voltage Regulation Mode(VRM)

Reference Manual

The target voltage value is received and used for voltage control.

D-Axis Voltage

Y D-Axis Demand Voltage*

A\ i

(V] Q-Axis Demand Voltage*

A\

U-Phase Voltage (0x2104)

[
>

(0x2102) MV Limit -

"I Function » Multiplier
DC Link Circuit Voltage
(0x5011) (V] t
Q-Axis Voltage
(0x2103) [mVv] I Gt . —

Function Multiplier

DC Link Voltage Limit
(0x5011) (mV] t
D-Axis Demand Voltage* [V] [V]
Q-Axis Demand Voltage* [V] V]

v

Motor Type (0x6402)

A4

Current Actual Value (0x6077)

Voltage Controller

V-Phase Voltage (0x2105)

WY

W-Phase Voltage (0x2106)'\

'

-

Velocity Actual Value (0x606C)

Position Actual Value (0x6064)

-

< Voltage Regulation Mode f Block Diagram>
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5.13. Motion Sequence Mode
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Motion Sequence Mode executes motions defined in a motion table according to

specified conditions. Each motion can have up to two conditions, and if both are

satisfied simultaneously, the next motion is executed based on the first condition. A

maximum of 2 0 motions can be registered in the motion table.

de de De ptio
0x2710 0x2F10 Motion0
0x2711 O0x2F11 Motionl
0x2712 0x2F12 Motion2
0x2713 0x2F13 Motion3
0x2714 0x2F14 Motion4
0x2715 0x2F15 Motion5
0x2716 0x2F16 Motion6
0x2717 O0x2F17 Motion7
0x2718 0x2F18 Motion8
0x2719 0x2F19 Motion9
0x271A Ox2F1A Motion10
0x271B O0x2F1B Motion11
0x271C 0x2F1C Motion12
0x271D 0x2F1D Motion13
0x271E Ox2F1E Motion14
0x271F O0x2F1F Motion15
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The configuration of the motion table is shown in the following table.

Subindex  Motion0 (Ox 2710)  Motion1 (0x 2711) E Motion9 (Ox 271F)
0x01 Modes of Operation Modes of Operation 0 Modes of Operation
0x02 Target Value Target Value 0 | Target Value
0x03 ParameterO ParameterO 0 ParameterO
0x04 Parameterl Parameterl 0 Parameterl
0x05 Parameter2 Parameter2 0 Parameter2
0x06 Parameter3 Parameter3 0 Parameter3
0x07 . " . - . "
Next Motion Condition Next Motion Condition _ | Next Motion Condition
0
Type A Type A Type A
L Next Motion Condition Next Motion Condition _ | Next Motion Condition
0
Value A Value A Value A
0x09 Next Motion Index A Next Motion Index A o} Next Motion Index A
0x0A Next Motion Condition Next Motion Condition _ | Next Motion Condition
o}
Type B Type B Type B
s Next Motion Condition Next Motion Condition _ | Next Motion Condition
0
Value B Value B Value B
0x0C Next Motion Index B Next Motion Index B o} Next Motion Index B

The modes of operation that can be set in the motion table are listed in the table

below.

Value Description

6

Homing Mode (HM)

3

Profile Velocity Mode (PVM)

1

Profile Position Mode (PPM)

-12

Current Regulation Mode (CRM)
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5.13.1.Motion Parameters
The Mode of Operation defines the operating mode of the motion. The Target Value
corresponds to the target value according to the operating mode. If the Mode of
Operation is Homing mode, the Target Value represents the Homing Method.
Parameter0Q, Parameterl, Parameter2, and Parameter3 are control parameters required
for each operating mode. The definitions of Target Value, Parameter0, Parameterl,
Parameter2, and Parameter3 according to the Mode of Operation are shown in the

following table.

; » Profile Torque ;
_ Profile Position ) : Homing
Subindex Velocity Regulation
Mode Mode
Mode Mode
Modes of Operation
1 3 -12 6

(0x01)

Target Value i ) Target Homing
Target Position Target Velocity

(0x02) Torque Method

ParameterO ) ) Profile Switch Search
Profile Velocity . - .

(0x03) Acceleration Velocity
Parameterl Profile Profile Zero Search

(0x04) Acceleration Deceleration Velocity
Parameter2 Profile Homing

(0x05) Deceleration Acceleration
Parameter3 ) Home

Profile Jerk - -
(0x06) Offset
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Next Motion Condition Type A (or B) and Next Motion Condition Value A (or B) define

the conditions that trigger the next motion. Next Motion Index A (or B) specifies the

index of the motion to be executed once the condition is satisfied. The types of Next

Motion Conditions are as follows:

Value
0

Name

None

‘ Description

Do not perform the next motion.

Target Reached

Perform the next motion when the current motion reaches

its target.

Target Reached and Wait

Perform the next motion when the current motion reaches

its target, after waiting for the time set in subindex 0x08.

Less than position

Perform the next motion if the current position is less than

the value set in Next Motion Condition Value.

More than position

Perform the next motion if the current position is greater

than the value set in Next Motion Condition Value.

Duration

Perform the next motion after the time specified in Next
Motion Condition Value has elapsed following the

completion of the current motion.

External Load Torque/Force

Perform the next motion if the external load exceeds the

value set in Next Motion Condition Value.

Digital Input

Perform the next motion if the data received from the
digital input port equals the value set in Next Motion

Condition Value.

By setting the Next Motion Index value, the next motion index can be specified when

the condition is satisfied, or actions such as stop or end can be configured. The possible

settings are shown in the table below.

Value ‘ Description

0x0000

Motion Complete

0x0001

Quick Stop

0x0002

Disable Operation

0x0003

Shutdown

0x2710 ~ Ox271F

Next Motion Index

Other value

Motion Complete
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5.13.2.Motion Table Example

Target1 Wait 500msec Target2 Wait 300msec

MotionO: Move to Targetl ( -13000). After reaching the target position and waiting 500
ms, execute Motionl.
Motionl: Move to Target2 ( -6000). After reaching the target position and waiting 300

ms, execute MotionO.

Item (subindex) M otion0 Value Motionl Value
Mode (0x01) | 3 (Profile Position Mode ) 3 (Profile Position Mode )
Target Position (0x02) | -13000 -6000
Profile Velocity (0x03) | 5000 5000
Profile Acceleration (0x04) | 10000 20000
Profile Deceleration (0x05) | 15000 12000
Profile Jerk (0x06) | 100000 100000

Next Motion Condition Type A (0x07) | 2 (Target Reached and Wait) 2 (Target Reached and Wait)

Next Motion Condition Value A (0x08) | 500 300

Index of Next Motion A (0x09) | 0x2711 (Motion 1) 0x2710 (Motion O )
Next Motion Condition Type B (0x0A) | 0O 0
Next Motion Condition Value B (0x0B) | O 0

Index of Next Motion B (0x0C) | O 0

5.13.3.Executing the Motion Table
. Configure the motion tables to be executed. Set Target Motion Index (0x2700) to the
object index (0x2710 ~ 0x271F) of the motion table where execution will begin.
Set Mode of Operation (0x6060) to -128. When Mode of Operation Display (0x6061)
becomes -128, update Controlword (0x6040) to switch the drive to the Enable
Operation state.
When Bit 4 of Controlword is set to 1, the motion table will start execution. Note that
Controlword bits are numbered starting from 0. Refer to section 7.2.148, 0x6040:

Controlword.
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6. Error Handling

When a fault occurs in the drive, check the error code and take appropriate action. If

the drive is currently in an error state, the error code can be checked from the value of

the Error Code object (0x603F). When an error occurs, the Error History object  (0x2401,
sub-indexes 0x01f 0x09) records up to 10 error codes, with the code at sub  -index 0x01
being the most recent. The error history is cleared when the drive is powered off.

The Error Register value is stored in the Error Register object (0x1001) when a n error

OocCcurs.

6.1. Error Code

Error Code ‘ Error Name Error Register

0x2310 Over Current Error 0000 0010
0x3210 Over Voltage Error 0000 0100
0x3220 Under Voltage Error 0000 0100
0x4210 Over Temperature Error 0000 1000
0x5210 Current Detection Error 0000 0001
0x7310 Speed Error 1000 0000
0x7500 Communication Error 0001 0000
0x8611 Following Error 0010 0000
OxFFO1 Hall Sensor Error 1000 0000
OxFF02 Over Load Error 1000 0000
OxFFO03 Positive Limit Switch Error 1000 0000
OxFF04 Negative Limit Switch Error 1000 0000
O0xFF05 Emergency Switch Error 1000 0000
OxFF06 STO1 Error 1000 0000
OxFFO7 STC2 Error 1000 0000
OxFF24 Serial Encoder Channel A Error 1000 0000
OxFF25 Serial Encoder Channel A Disconnected Error 1000 0000
OxFF26 Serial Encoder Channel B Error 1000 0000
OxFF27 Serial Encoder Channel B Disconnected Error 1000 0000
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Error Name Over Current Error
Error Code 0x2310
Error Register 0000 0010

Condition

If the actual current exceeds the hardware current limit.

If the actual current remains greater than 110% of the maximum current for more than 5 ms.

Cause

Actions

If there is an issue with motor or encoder wiring

Check motor and encoder wiring.

If the gain of the current controller is too high or

too low

Check current controller gain.

Rerun Current Auto Tuning.

If a system with high inertia and deceleration

generates back EMF causing voltage rise

- For drives without regeneratiyv

deceleration rate.

- For drives with regenerative b
connection.
- I f the resistor is connect edffy

Voltage (0x5013.0x00) is correctly configured.

6.2.2.0ver Voltage Error

Error Name Over Voltage Error
Error Code 0x3210
Error Register 0000 0100

If the input voltage is higher than the DC Link
Voltage Maximum Limit (0x5012.0x02 )

Condition If the present input voltage is higher than the configured maximum input voltage.
Cause Actions
-Verify that the input voltage

specification and adjust if necessary.
- Check whether

(0x5012.0x02) is set lower than the input voltage and correct it.

the DC Link Voltage Maximum Limit

If a system with high inertia and deceleration

generates back EMF causing voltage rise

-For drives without regeneratiyv

deceleration rate.

-For drives with regenerative b
connection.
-1 f the resistor is connectOffd vy

Voltage (0x5013.0x00) is properly configured.
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Error Name Under Voltage Error
Error Code 0x3210
Error Register 0000 0100

If the input voltage is lower than the DC Link
Voltage Minimum Limit (0x5012.0x01)

Condition If the present input voltage is lower than the configured minimum input voltage.
Cause Actions
-Verify that the input voltage

specification and adjust if necessary.
- Check whether the DC Link Voltage Minimum Limit
(0x5012.0x01) is set higher than the input voltage and correct it.

If the motor power is not properly supplied in

products where motor power and control power are

- Verify that motor power is being supplied correctly.
- Check whether the DC Link Voltage Minimum Limit
(0x5012.0x01) is set higher than the input voltage and correct

separated )
it.
If the power supplySs cur ] ) o
, Verify that the power supply can provide sufficient current for
the driveSs current cong ]
system requirements.

drop

6.2.4. Over Temperature Error
Error Name Over Temperature Error
Error Code 0x4210
Error Register 0000 1000
Condition I f the servo drive temperature exceeds 700p.

Cause Actions

If the heat generated by the servo drive is not

adequately dissipated

Verify that the system can sufficiently dissipate the heat generated

by the servo drive.

If issues such as noise occur on the 5V power line

output from the drive

Check for factors causing problems on the external 5V power line
output from the drive (e.g., encoder condition, wiring, etc.).

6.2.5. Current Detection Error

Error Name Current Detection Error
Error Code 0x5210
Error Register 0000 0001

Condition

When the offset measured from the current sensing sensor does not meet the reference value.

Cause

Actions

If the motor power exceeds the H/W limit voltage,

the current sensor may be damaged

Verify that the input voltage does not exceed the H/W limit.
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6.2.6. Speed Error
Error Name Speed Error
Error Code 0x7310
Error Register 1000 0000
Condition When the speed error exceeds the value set in the Velocity Following Error Window (0x2205.0x00).
Cause

If the Velocity Following Error Window value is too

small

Check the Velocity Following Error Window value.

If the motor wiring is incorrect and causes reverse

rotation

Check the motor wiring.

If encoder values are unstable due to noise

Check the encoder wiring.

If the speed controller gain is too low and cannot

track the speed

Check the speed controller gain.

6.2.7. Communication Error

Error Name Communication Error

Error Code 0x7500

Error Register 0001 0000

Condition When the StatusWord is in Operation Enabled state and the EtherCAT or CANopen State Machine
transitions from OP to a non -OP state.

Cause

If the motor transitions from OP to a non -OP state

while running

Check if the system was switched to Pre -OP or Init state during

motor operation.

6.2.8. Following Error

Error Name Following Error

Error Code 0x8611

Error Register 0010 0000

Condition When the position error exceeds the value set in the Following Error Window.

Cause

If the generated motion speed is higher than the

motor $Ss maxi mum supporte

Check the motion profile.

I f the input voltage is

voltage

Check the input voltage.

If the Following Error Window is too small

Check the Following Error Window value.

If the speed or position controller gain is too low

This may cause the position error to exceed the set value.
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6.2.9. Hall Sensor Error

Error Name Hall Sensor Error

Error Code OxFFO1

Error Register 1000 0000

Condition When the Hall sensor value is 0 or 7

Cause Actions

Incorrect Hall sensor wiring

Check Hall sensor wiring

Hall sensor signal distorted by noise

Check for noise sources affecting Hall sensor wiring

6.2.10. Over Load Error

Error Name Over Load Error
Error Code OxFF02
Error Register 1000 0000

Condition

Continuous current higher than the rated value is maintained longer than the set duration

Cause Actions

Load torque exceeds mot o] CheckI2T Duration Time (0x2400.0x00)

If there is an issue with motor or encoder wiring

Check motor and encoder wiring

Incorrect motor electrical angle

Perform Phase Auto Tuning again

6.2.11. Positive Limit Switch Error

Error Name Positive Limit Switch Error
Error Code OxFF03
Error Register 1000 0000

Condition

When the Digital Input Function is set as Positive Limit Switch and the Position Limit Switch is

detected

Cause Actions

running

Positive Limit Switch is detected while the motor is

Check if Positive Limit Switch is triggered by velocity or position

command

stopped

Positive Limit Switch is detected while the motor is

Check Position Limit Switch wiring, verify whether the Positive Limit

Switch is set as Active High or Active Low

6.2.12. Negative Limit Switch Error

Error Name Negative Limit Switch Error
Error Code O0xFF04
Error Register 1000 0000

Condition

When the Digital Input Function is set as Negative Limit Switch and the Negative Limit Switch is
detected

Cause Actions

is running

Negative Limit Switch is detected while the motor

Check if Negative Limit Switch is triggered by velocity or position

command

is stopped

Negative Limit Switch is detected while the motor

Check Negative Limit Switch wiring, verify whether the Negative

Limit Switch is set as Active High or Active Low
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Error Name

Emergency Switch Error

Error Code

OxFFO05

Error Register

1000 0000

Condition

When the Digital Input Function is set as STO and the STO signal becomes active

Cause

Actions

STO signal activated

Check STO wiring, verify whether STO is set as Active High or Active

Low

6.2.14. STO1 Error

Error Name STOL1 Error
Error Code OxFF06
Error Register 1000 0000

Condition

When the input signal to STO1 is Low

Cause

Actions

High (24V) signal is not input to STO1

Check whether STOL is receiving a proper High (24V) signal

6.2.15. STO2 Error

Error Name STO2 Error
Error Code OxFF07
Error Register 1000 0000

Condition

When the input signal to STO2 is Low

Cause

Actions

High (24V) signal is not input to STO2

I Check whether STO2 is receiving a proper High (24V)

signal

6.2.16. Serial Encoder Channel A Error

Error Name Serial Encoder Channel A Error
Error Code OxFF24
Error Register 1000 0000

Condition

When the error bit of the data received from the serial encoder is activated

Cause

Actions

When an error defined by the serial encoder

Check the serial encoder manuf a
manufacturer occur s
6.2.17. Serial Encoder Channel A Disconnection Error
Error Name Serial Encoder Channel A Disconnection Error
Error Code OxFF25
Error Register 1000 0000
Condition When no data is received from the serial encoder
Cause Actions
When there is a problem with the serial encoder
Check the wiring status of the serial encoder port
wiring
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6.2.18. Serial Encoder Channel B Error

Error Name Serial Encoder Channel B Error
Error Code OxFF26
Error Register 1000 0000
Condition When the error bit of the data received from the serial encoder is activated
Cause Actions
When an error defined by the serial encoder
AnUfACUIET OGCUrS Check the serial encoder manuf a
6.2.19. Serial Encoder Channel B Disconnection Error
Error Name Serial Encoder Channel B Disconnection Error
Error Code OxFF27
Error Register 1000 0000
Condition When no data is received from the serial encoder
Cause Actions
When there is a problem with the serial encoder
o Check the wiring status of the serial encoder B port
wiring
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7. Object Dictionary ( OD)

The Object Dictionary (OD) is a haming system that provides a unique identifier for

each "Object" communicated through the network. An Object is identified by its index,

and in the case of composite Objects, by its sub -index. A CANopen client can reference

the identifier according to the ObjectSs acces:
CANopen server. The access rights of an Object can be read -only, write -only, or read -

write. CiA DS301 requires a mandatory set of objects for all CANopen devices. If

supported, other OD entries are predefined by CiA DS301 and have fixed identifiers.

The OD may also contain manufacturer -specific Objects.

7.1. Overview

7.1.1.0bject Data Types

Base Type @ Description

BOOLEAN BOOL False/Tue 1 0,1
INTEGERS SINT Short Integer 8 -128~127
INTEGER16 INT Integer 16 -32768 ~32767
INTEGER32 DINT Double Integer 32 =231 ~281.1
INTEGERG64 LINT Long Integer 64 =268 ~263.1
UNSIGNEDS8 USINT UNSIGNED Short Integer 8 0~ 255
UNSIGNED16 UINT Unsigned Integer 16 0 ~ 65,535
UNSIGNED32 UDINT Unsigned Double Integer 32 0~ 2321
UNSIGNED64 ULINT UNSIGNEDLong Integer 64 0~ 2641
VISIBLE_STRING| STRING Visible String (1 octet per character) | 8*n -

7.1.2.0bject Codes

Object Code ‘ Object Name

0x0007 VAR
0x0008 ARRAY
0x0009 RECORD

7.1.3.0bject Access Types

Access Types ‘ Description

RW Read and write access

RO Read only access

WO Write only access

CONST Read only access value is constant
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7.1.4.0bject Index Overview

Object Index ‘ Description

0x0001~0x001F | Static Data Types

0x0020~ x003F Complex Data Types

0x0040~0x005F | Manufacturer Specific Complex Data Types

0x0060~0x007F | Device Profile Specific Static Data Types

0x0080~0x009F | Device Profile Specific Complex Data Types

0x00A0~0xOFFF | Reserved

0x1000~0x1FFF | Communication Profile Area

0x2000~0x5FFF

0x2000~0x27FF

1Axis Objects

0x2800~0x2FFF

2Axis Objects

Manufacturer Specific Object s

0x3000~0x4FFF

Reserved

0x5000~0x5FFF

Device Common Parameter

0x6000~0x67FF

1Axis Objects

0x6800~0x6FFF

2Axis Objects

0x6000~0x9FFFF| Standardized Device Profile Area | 0x7000~0x77FF | 3Axis Objects

o]

0x9800~0x9FFF | Axis Objects

0xA000~0xBFFF | Standardized Interface Profile Area

0xCO000~0xFFFF | Reserved

7.1.5.0bject List
When using a single -axis drive, only the common objects for axis 1 and 2, along with
the axis 1 object indexes, are used. For dual -axis drives, the objects used in a single -
axis drive are applied, and the object indexes for axis 1 are offset by Ox0800 to o btain

the indexes for axis 2. The description of objects in the dual -axis drive is the same as

those in the single -axis drive. The complete object list is shown in the table below.

2Axis Sub Data Type / Access Fieldbus
Index Object Code Type Type

0x1000 0x00 | Device Type UNSIGNED32 RO CAN, ECAT
0x1001 0x00 | Error Register UNSIGNEDS8 RO CAN, ECAT
0x1008 0x00 | Manufacturer Device Name VISIBLE_STRING| CONST CAN, ECAT
0x1009 0x00 | Manufacturer Hardware Version VISIBLE_STRING| CONST CAN, ECAT
0x100A 0x00 | Manufacturer Software Version VISIBLE_STRING| CONST CAN, ECAT
Save Parameters RECORD - CAN, ECAT
0x1010 0x00 | Number of entries UNSIGNEDS RO CAN, ECAT
0x01 | Save All Parameters UNSIGNED32 RW CAN, ECAT
0x1011 Restore Parameters RECORD - CAN, ECAT
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Data Type / Access Fieldbus
Object Code Type
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 Restore All Parameters UNSIGNED32 RW CAN, ECAT
0x1014 0x00 | COBID Emergency Object UNSIGNED32 RO CAN
Consumer Heartbeat Time RECORD - CAN
0x1016 0x00 | Number of entries UNSIGNEDS8 RO CAN
0x01 | Heartbeat Time UNSIGNED32 RW CAN
0x1017 0x00 | Producer Heartbeat Time UNSIGNED16 RW CAN
Identity RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 Vendor ID UNSIGNED32 RO CAN, ECAT
0x1018
0x02 | Product Code UNSIGNED32 RO CAN, ECAT
0x03 | Revision Number UNSIGNED32 RO CAN, ECAT
0x04 | Serial Number UNSIGNED32 RO CAN, ECAT
Error Behavior RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x1029
0x01 Communication Error UNSIGNEDS RW CAN, ECAT
0x02 | Application Error UNSIGNEDS RW CAN, ECAT
Backup Parameter Handling RECORD - CAN, ECAT
0x10F0 0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 Checksum UNSIGNELB2 RO CAN, ECAT
Error Settings RECORD - ECAT
0x00 | Number of entries UNSIGNEDS8 RO ECAT
Ox10F1
0x01 | Local Error Reaction UNSIGNED32 RW ECAT
0x02 | Sync Error Counter Limit UNSIGNED16 RW ECAT
0x10F8 0x00 | Timestamp UNSIGNED64 RO ECAT
Receive PDO Communication Parameters 1
0x1400 w RECORD - CAN
0x1401 0x00 | Number of entries UNSIGNEDS8 RO CAN
0x1402 -
0x01 | COB-ID used by Receive PDO UNSIGNED32 RO CAN
0x1403
0x02 | Transmission Type of Receive PDO UNSIGNEDS8 RW CAN
Receive PDO Mapping Parameters 1 ~ 4 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RW CAN, ECAT
0x1600 | O0x1610 | (y01 | 1st Mapped Object UNSIGNED32 | RW | CAN, ECAT
0x1601 0x1611
0x02 | 2nd Mapped Object UNSIGNED32 RW CAN, ECAT
0x1602 0x1612
0x1603 0x1613 0x03 | 3rd Mapped Object UNSIGNED32 RW CAN, ECAT
0x04 4th Mapped Object UNSIGNED32 RW CAN, ECAT
0x05 5th Mapped Object UNSIGNED32 RW CAN, ECAT
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Object Code Type
0x06 | 6th Mapped Object UNSIGNED32 RW CAN, ECAT
0x07 7th Mapped Object UNSIGNED32 RW CAN, ECAT
0x08 8th Mapped Object UNSIGNED32 RW CAN, ECAT
0x09 9th Mapped Object UNSIGNED32 RW CAN, ECAT
O0x0A | 10th Mapped Object UNSIGNED32 RW CAN, ECAT
Receive PDO Mapping Parameters 5 RECORD - ECAT
0x00 | Number of entries UNSIGNEDS8 RO ECAT
0x1604 0x1614 0x01 1st Mapped Object UNSIGNED32 RO ECAT
0x02 | 2nd Mapped Object UNSIGNED32 RO ECAT
0x03 | 3rd Mapped Object UNSIGNED32 RO ECAT
Receive PDO Mapping Parameters 6 RECORD - ECAT
0x00 | Number of entries UNSIGNEDS8 RO ECAT
0x01 | 1st Mapped Object UNSIGNED32 RO ECAT
0x1605 0x1615
0x02 | 2nd Mapped Object UNSIGNED32 RO ECAT
0x03 | 3rd Mapped Object UNSIGNED32 RO ECAT
0x04 | 4th Mapped Object UNSIGNED32 RO ECAT
Receive PDO Mapping Parameters 7 RECORD - ECAT
0x00 | Number of entries UNSIGNEDS8 RO ECAT
0x1606 0x1616 0x01 | 1st Mapped Object UNSIGNED32 RO ECAT
0x02 | 2nd Mapped Object UNSIGNED32 RO ECAT
0x03 | 3rd Mapped Object UNSIGNED32 RO ECAT
Receive PDO Mapping Parameters 8 RECORD - ECAT
0x00 | Number of entries UNSIGNEDS8 RO ECAT
0x1607 0x1617 0x01 | 1st Mapped Object UNSIGNED32 RO ECAT
0x02 | 2nd Mapped Object UNSIGNED32 RO ECAT
0x03 | 3rd Mapped Object UNSIGNED32 RO ECAT
Receive PDO Mapping Parameters 9 RECORD - ECAT
0x00 | Number of entries UNSIGNEDS8 RO ECAT
0x01 | 1st Mapped Object UNSIGNED32 RO ECAT
0x02 | 2nd Mapped Object UNSIGNED32 RO ECAT
0x1608 0x1618
0x03 | 3rd Mapped Object UNSIGNED32 RO ECAT
0x04 | 4th Mapped Object UNSIGNED32 RO ECAT
0x05 | 5th Mapped Object UNSIGNED32 RO ECAT
0x06 | 6th Mapped Object UNSIGNED32 RO ECAT
Receive PDO Mapping Parameters 10 RECORD - ECAT
0x1609 0x1619 0x00 | Number of entries UNSIGNEDS RW ECAT
0x01 | 1st Mapped Object UNSIGNED32 RW ECAT
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Object Code Type
0x02 | 2nd Mapped Object UNSIGNED32 RW ECAT
0x03 3rd Mapped Object UNSIGNED32 RW ECAT
0x04 | 4th Mapped Object UNSIGNED32 RW ECAT
0x05 | 5th Mapped Object UNSIGNED32 RW ECAT
0x06 | 6th Mapped Object UNSIGNED32 RW ECAT
0x07 | 7th Mapped Object UNSIGNED32 RW ECAT
0x08 | 8th Mapped Object UNSIGNED32 RW ECAT
0x09 9th Mapped Object UNSIGNED32 RW ECAT
OX0A | 10th Mapped Object UNSIGNED32 RW ECAT
Transmit PDO Communication Parameters
14 RECORD - CAN
0x00 | Number of entries UNSIGNEDS8 RO CAN
0x1800
0x1801 0x01 | COB-ID used by Transmit PDO UNSIGNED32 RO CAN
0x1802 0x02 Transmission Type of Transmit PDO UNSIGNEDS RW CAN
0x1803 0x03 | Inhibit Time of Transmit PDO UNSIGNED16 RW CAN
0x04 | Reserved UNSIGNED16 RW CAN
0x05 | Event Timer of Transmit PDO UNSIGNED16 RW CAN
Transmit PDO Mapping Parameters 1 ~ 4 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS RW CAN, ECAT
0x01 1st Mapped Object UNSIGNED32 RW CAN, ECAT
0x02 | 2nd Mapped Object UNSIGNED32 RW CAN, ECAT
OXLAQ0 OX1A10 0x03 | 3rd Mapped Object UNSIGNED32 RW CAN, ECAT
Ox1A01 Ox1A11 0x04 | 4th Mapped Object UNSIGNED32 RW CAN, ECAT
0x1A02 | Ox1A12 | 0x05 | 5th Mapped Object UNSIGNED32 RW CAN, ECAT
OX1A03 | OxIAL3 | .06 | 6th Mapped Object UNSIGNED32 | RW CAN, ECAT
0x07 7th Mapped Object UNSIGNED32 RW CAN, ECAT
0x08 | 8th Mapped Object UNSIGNED32 RW CAN, ECAT
0x09 | 9th Mapped Object UNSIGNED32 RW CAN, ECAT
O0x0A | 10th Mapped Object UNSIGNED32 RW CAN, ECAT
Transmit PDO Mapping Parameters 5 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS RO CAN, ECAT
0x1A04 | Ox1A14 0x01 | 1st Mapped Object UNSIGNED32 RO CAN, ECAT
0x02 | 2nd Mapped Object UNSIGNED32 RO CAN, ECAT
0x03 | 3rd Mapped Object UNSIGNED32 RO CAN, ECAT
Transmit PDO Mapping Parameters 6 RECORD - CAN, ECAT
0x1A05 0x1A15 0x00 | Number of entries UNSIGNEDS RO CAN, ECAT
0x01 | 1st Mapped Object UNSIGNED32 RO CAN, ECAT
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Object Code Type
0x02 | 2nd Mapped Object UNSIGNED32 RO CAN, ECAT
0x03 3rd Mapped Object UNSIGNED32 RO CAN, ECAT
0x04 | 4th Mapped Object UNSIGNED32 RO CAN, ECAT
Transmit PDO Mapping Parameters 7 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 | 1st Mapped Object UNSIGNED32 RO CAN, ECAT
0x1A06 | Ox1A16 0x02 | 2nd Mapped Object UNSIGNED32 RO CAN, ECAT
0x03 3rd Mapped Object UNSIGNED32 RO CAN, ECAT
0x04 | 4th Mapped Object UNSIGNED32 RO CAN, ECAT
0x05 | 5th Mapped Object UNSIGNED32 RO CAN, ECAT
Transmit PDO Mapping Parameters 8 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 | 1st Mapped Object UNSIGNED32 RO CAN, ECAT
0x1A07 O0x1A17 0x02 2nd Mapped Object UNSIGNED32 RO CAN, ECAT
0x03 | 3rd Mapped Object UNSIGNED32 RO CAN, ECAT
0x04 | 4th Mapped Object UNSIGNED32 RO CAN, ECAT
0x05 | 5th Mapped Object UNSIGNED32 RO CAN, ECAT
Transmit PDO Mapping Parameters 9 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 | 1st Mapped Object UNSIGNED32 RO CAN, ECAT
0x02 | 2nd Mapped Object UNSIGNED32 RO CAN, ECAT
0x1A08 0x1A18
0x03 | 3rd Mapped Object UNSIGNED32 RO CAN, ECAT
0x04 | 4th Mapped Object UNSIGNED32 RO CAN, ECAT
0x05 | 5th Mapped Object UNSIGNED32 RO CAN, ECAT
0x06 | 6th Mapped Object UNSIGNED32 RO CAN, ECAT
Transmit PDO Mapping Parameters 10 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RW CAN, ECAT
0x01 | 1st Mapped Object UNSIGNED32 RW CAN, ECAT
0x02 | 2nd Mapped Object UNSIGNED32 RW CAN, ECAT
0x03 | 3rd Mapped Object UNSIGNED32 RW CAN, ECAT
0x04 | 4th Mapped Object UNSIGNED32 RW CAN, ECAT
0x1A09 0x1A19
0x05 | 5th Mapped Object UNSIGNED32 RW CAN, ECAT
0x06 6th Mapped Object UNSIGNED32 RW CAN, ECAT
0x07 7th Mapped Object UNSIGNED32 RW CAN, ECAT
0x08 | 8th Mapped Object UNSIGNED32 RW CAN, ECAT
0x09 | 9th Mapped Object UNSIGNED32 RW CAN, ECAT
Ox0A | 10th Mapped Object UNSIGNED32 RW CAN, ECAT
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Sync Manager Communication Type ARRAY - ECAT
0x00 | Number of entries UNSIGNEDS8 RO ECAT
Communication Type Sync Manager
0x01 UNSIGNEDS8 RO ECAT
Channel 0
Communication Type Sync Manager
0x1C00 0x02 ype =y 9 UNSIGNEDS RO ECAT
Channel 1
Communication Type Sync Manager
0x03 UNSIGNEDS8 RO ECAT
Channel 2
Communication Type Sync Manager
0x04 UNSIGNEDS8 RO ECAT
Channel 3
0x1C10 0x00 | Sync Manager 0 PDO Assignment UNSIGNEDS8 RW ECAT
0x1C11 0x00 | Sync Manager 1 PDO Assignment UNSIGNEDS8 RW ECAT
Sync Manager 2 PDO Assignment ARRAY - ECAT
0x00 | Number of Entries UNSIGNEDS RW ECAT
0x01 | 1stassigned TxPDO UNSIGNED16 RW ECAT
0x02 | 2nd assigned TxPDO UNSIGNED16 RW ECAT
0x03 | 3rd assigned TxPDO UNSIGNED16 RW ECAT
0x04 | 4th assigned TxPDO UNSIGNED16 RW ECAT
0x1C12
0x05 | 5th assigned TxPDO UNSIGNED16 RW ECAT
0x06 | 6th assigned TxPDO UNSIGNED16 RW ECAT
0x07 | 7th assigned TxPDO UNSIGNED16 RW ECAT
0x08 | 8th assigned TxPDO UNSIGNED16 RW ECAT
0x09 | 9th assigned TxPDO UNSIGNED16 RW ECAT
O0x0A | 10th assigned TxPDO UNSIGNED16 RW ECAT
Sync Manager Channel 3 ARRAY - ECAT
0x00 | Number of Entries UNSIGNEDS RW ECAT
0x01 | 1st assigned RxPDO UNSIGNED16 RW ECAT
0x02 | 2nd assigned RxPDO UNSIGNED16 RW ECAT
0x03 | 3rd assigned RxPDO UNSIGNED16 RW ECAT
0x04 | 4th assigned RxPDO UNSIGNED16 RW ECAT
0x1C13
0x05 | 5th assigned RxPDO UNSIGNED16 RW ECAT
0x06 | 6th assigned RxPDO UNSIGNED16 RW ECAT
0x07 | 7th assigned RxPDO UNSIGNED16 RW ECAT
0x08 | 8th assigned RxPDO UNSIGNED16 RW ECAT
0x09 | 9th assigned RxPDO UNSIGNED16 RW ECAT
Ox0A | 10th assigned RxPDO UNSIGNED16 RW ECAT
Sync Manager 2 Parameter RECORD - ECAT
0x1C32
0x00 | Number of Synchronous Parameter UNSIGNEDS8 RO ECAT
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0x01 | Synchronization Type UNSIGNED16 RW ECAT
0x02 Cycle Time UNSIGNED32 RW ECAT
0x03 Shift Time UNSIGNED32 RO ECAT
0x04 | Synchronous Types Supported UNSIGNED16 RO ECAT
0x05 | Minimum Cycle Time UNSIGNED32 RO ECAT
0x06 | Calculate and Copy Time UNSIGNED32 RO ECAT
0x07 | Reserved UNSIGNED32 RO ECAT
0x08 Get Cycle Time UNSIGNED16 RW ECAT
0x09 Delay Time UNSIGNED32 RO ECAT
Ox0A | SyncO Cycle Time UNSIGNED32 RW ECAT
0x0B | Sync Manager Event Missed Count UNSIGNED16 RO ECAT
0x0C | Cycle Exceeded Counter UNSIGNED16 RO ECAT
0xOD | Shift Time Too Short Counter UNSIGNED16 RO ECAT
OXOE | RxPDO Toggle Failed UNSIGNED16 RO ECAT
OxOF
R Reserved UNSIGNED32 RO ECAT
0x20 | Sync Error BOOL RO ECAT
Sync Manager 3 Parameter RECORD - ECAT
0x00 | Number of Synchronous Parameter UNSIGNEDS8 RO ECAT
0x01 | Synchronization Type UNSIGNED16 RW ECAT
0x02 | Cycle Time UNSIGNED32 RW ECAT
0x03 Shift Time UNSIGNED32 RO ECAT
0x04 | Synchronous Types Supported UNSIGNED16 RO ECAT
0x05 Minimum Cycle Time UNSIGNED32 RO ECAT
0x06 | Calculate and Copy Time UNSIGNED32 RO ECAT
0x07 Reserved UNSIGNED32 RO ECAT
0x1C33 0x08 | Get Cycle Time UNSIGNED16 | RW ECAT
0x09 | Delay Time UNSIGNED32 RO ECAT
0x0A | SyncO Cycle Time UNSIGNED32 RW ECAT
O0x0B | Sync Manager Event Missed Count UNSIGNED16 RO ECAT
0x0C | Cycle Exceeded Counter UNSIGNED16 RO ECAT
0xOD | Shift Time Too Short Counter UNSIGNED16 RO ECAT
OXOE | RxPDO Toggle Failed UNSIGNED16 RO ECAT
OxOF
e Reserved UNSIGNED32 RO ECAT
0x20 | Sync Error BOOL RO ECAT
0x2000 0x2800 0x00 | Motor Pole Pairs UNSIGNEDS RW CAN, ECAT
0x2001 0x2801 0x00 | Resistance UNSIGNED16 RW CAN, ECAT
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0x2002 0x2802 0x00 | D-Axis Inductance UNSIGNED32 RW CAN, ECAT
0x2003 0x2803 0x00 | Q-Axis Inductance UNSIGNED32 RW CAN, ECAT
0x2004 0x2804 0x00 | Torque Constant UNSIGNED32 RW CAN, ECAT
0x2005 0x2805 0x00 Back EMF Constant UNSIGNED32 RW CAN, ECAT
0x2006 0x2806 0x00 | Magnet Pitch UNSIGNED32 RW CAN, ECAT
0x2080 0x2880 0x00 | Supported Position Sensor Type UNSIGNED16 RO CAN, ECAT
0x2081 0x2881 0x00 | Position Sensor Configuration UNSIGNEDS RW CAN, ECAT
0x2090 0x2890 0x00 | Position Sensor Typel UNSIGNEDS8 RW CAN, ECAT
0x2091 0x2891 0x00 | Position Sensor Polarityl UNSIGNEDS RW CAN, ECAT
0x2098 0x2898 0x00 | Position Sensor Type2 UNSIGNEDS8 RW CAN, ECAT
0x2099 0x2899 0x00 | Position Sensor Polarity2 UNSIGNEDS RW CAN, ECAT
Position Encoder Resolution2 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x209A | Ox289A
0x01 | Encoder Increments UNSIGNED32 RW CAN, ECAT
0x02 Motor Revolution UNSIGNED32 RW CAN, ECAT
Shared Hall Sensor Timing Configuration RECORD RO CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x20A0 0x28A0 0x01 | Hall Sensor Ready Time UNSIGNED16 RW CAN, ECAT
0x02 | Hall Sensor Valid Time UNSIGNED16 RW CAN, ECAT
0x03 | Incremental Encoder Ready Time UNSIGNED16 RW CAN, ECAT
0x20A1 0x28A1 0x00 | Serial Encoder Type UNSIGNED32 RW CAN, ECAT
Serial Encoder Port A Info RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 | Single Turn Bits UNSIGNEDS RW CAN, ECAT
0x02 Multi Turn Bits UNSIGNEDS8 RW CAN, ECAT
0x03 Bit Rate Divider UNSIGNEDS8 RW CAN, ECAT
0x20A2 | 0x28A2 | O0x04 | Status Bits UNSIGNED8 RW CAN, ECAT
0x05 | Error Bit Configuration UNSIGNEDS RW CAN, ECAT
0x06 | Data Start Bit UNSIGNEDS RW CAN, ECAT
0x07 | Data End Bit UNSIGNEDS8 RW CAN, ECAT
0x08 | Conversion Code UNSIGNEDS8 RW CAN, ECAT
0x09 | Status UNSIGNED32 RO CAN, ECAT
Sin/Cos Encoder Minimum/Maximum
Voltage ARRAY - CAN, ECAT
0x20A3 0x28A3 0x00 | Number of entries UNSIGNEDS RO CAN, ECAT
0x01 Sin Minimum Voltage INTEGER32 RW CAN, ECAT
0x02 Sin Maximum Voltage INTEGER32 RW CAN, ECAT
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0x03 | Cos Minimum Voltage INTEGER32 RW CAN, ECAT

0x04 | Cos Maximum Voltage INTEGER32 RW CAN, ECAT

0x05 | Reference Minimum Voltage INTEGER32 RW CAN, ECAT

0x06 | Reference Maximum Voltage INTEGER32 RW CAN, ECAT
Analog Hall Sensor Minimum/Maximum

Vil ARRAY - CAN, ECAT

0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT

0x01 | U Phase Minimum Voltage UNSIGNED32 RW CAN, ECAT

OX20A4 Ox28A4 0x02 | U Phase Maximum Voltage UNSIGNED32 RW CAN, ECAT

0x03 | V Phase Minimum Voltage UNSIGNED32 RW CAN, ECAT

0x04 | V Phase Maximum Voltage UNSIGNED32 RW CAN, ECAT

0x05 | W Phase Minimum Voltage UNSIGNED32 RW CAN, ECAT

0x06 | W Phase Maximum Voltage UNSIGNED32 RW CAN, ECAT

0x20A5 0x28A5 0x00 | Actual Position Offset INTEGER2 RW CAN, ECAT

Serial Encoder Port B Info RECORD - CAN, ECAT

0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT

0x01 | Single Turn Bits UNSIGNEDS8 RW CAN, ECAT

0x02 Multi Turn Bits UNSIGNEDS8 RW CAN, ECAT

0x03 Bit Rate Divider UNSIGNEDS8 RW CAN, ECAT

0x20A6 | 0x28A6 | Ox04 | Status Bits UNSIGNED8 RW CAN, ECAT

0x05 | Error Bit Configuration UNSIGNEDS RW CAN, ECAT

0x06 | Data Start Bit UNSIGNEDS RW CAN, ECAT

0x07 | Data End Bit UNSIGNEDS8 RW CAN, ECAT

0x08 | Conversion Code UNSIGNED8 RW CAN, ECAT

0x09 | Status UNSIGNED32 RO CAN, ECAT

0x20F2 0x28F2 0x00 | Analog Inputl INTEGER16 RO CAN, ECAT

0x20F6 0x28F6 0x00 | Analog Inputl Offset INTEGER16 RW CAN, ECAT
Torque Control with Analog Input Mode

N RECODE CAN, ECAT

0x00 | Number of Entries UNSIGNED8 RO CAN, ECAT

OX20FE | Ox28FE | 0x01 | Analog Input Voltage to Torque Constant INTEGER16 RW CAN, ECAT

0x02 | Analog Input Dead Zone INTEGER16 RW CAN, ECAT

0x03 | P-Gain UNSIGNED16 RW CAN, ECAT

0x04 | I-Gain UNSIGNED16 RW CAN, ECAT

0x2100 0x2900 0x00 Motor Phase UNSIGNEDS8 RW CAN, ECAT

0x2101 0x2901 0x00 | Electrical Angle Offset INTEGER16 RW CAN, ECAT

0x2102 0x2902 0x00 | D-Axis Voltage INTEGER32 RW CAN, ECAT

0x2103 0x2903 0x00 | Q-Axis Voltage INTEGER32 RW CAN, ECAT
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0x2104 0x2904 0x00 | U-Phase Voltage INTEGER32 RO
0x2105 0x2905 0x00 | V-Phase Voltage INTEGER32 RO CAN, ECAT
0x2106 0x2906 0x00 | W-Phase Voltage INTEGER32 RO CAN, ECAT
0x2107 0x2907 0x00 Hall Sensorl Pattern UNSIGNEDS8 RO CAN, ECAT
0x2108 0x2908 0x00 | Actual Electrical Angle INTEGER16 RO CAN, ECAT
0x00 | Phase Searching Parameters RECORD CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 | Phase Searching Current UNSIGNED16 RW CAN, ECAT
0x2109 0x2909
0x02 | Time to Increase Current UNSIGNEDS RW CAN, ECAT
0x03 | Phase Searching Time UNSIGNEDS8 RW CAN, ECAT
0x04 | Minimum Movement Electrical Angle INTEGERS8 RW CAN, ECAT
0x210A 0x290A 0x00 | Hall Sensor2 Pattern UNSIGNEDS8 RO CAN, ECAT
0x2180 0x2980 0x00 | Target Current INTEGER32 RW CAN, ECAT
0x2181 0x2981 0x00 | Actual Current INTEGER32 RO CAN, ECAT
0x2182 0x2982 0x00 | Averaged Current INTEGER32 RO CAN, ECAT
0x2183 0x2983 0x00 | D-Axis Demand Current INTEGER32 RO CAN, ECAT
0x2184 0x2984 0x00 | Q-Axis Demand Current INTEGER32 RO CAN, ECAT
0x2185 0x2985 0x00 | D-Axis Actual Current INTEGER32 RO CAN, ECAT
0x2186 0x2986 0x00 | Q-Axis Actual Current INTEGER32 RO CAN, ECAT
0x2187 0x2987 0x00 U-Phase Actual Current INTEGER32 RO CAN, ECAT
0x2188 0x2988 0x00 | V-Phase Actual Current INTEGER32 RO CAN, ECAT
0x2189 0x2989 0x00 | W-Phase Actual Current INTEGER32 RO CAN, ECAT
Current Control Parameter Set RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 D-Axis P-Gain UNSIGNED32 RW CAN, ECAT
0x02 D-Axis I-Gain UNSIGNED32 RW CAN, ECAT
0x21A0 | O0x29A0
0x03 D-Axis D-Gain UNSIGNED32 RW CAN, ECAT
0x04 | Q-Axis P-Gain UNSIGNED32 RW CAN, ECAT
0x05 | Q-Axis I-Gain UNSIGNED32 RW CAN, ECAT
0x06 Q-Axis D-Gain UNSIGNED32 RW CAN, ECAT
0x21A1 0x29A1 0x00 | Current Controller Bandwidth UNSIGNED16 RW CAN, ECAT
Cogging Torque Compensation RECORD - CAN, ECAT
0x00 | Number of Entries UNSIGNEDS8 RO CAN, ECAT
0x01 | Cogging Torque Amplitude INTEGER32 RW CAN, ECAT
0x21A2 | O0x29A2
0x02 | Cogging Torque Harmonic UNSIGNEDS8 RW CAN, ECAT
0x03 | Cogging Torque Compensation Gain INTEGER32 RW CAN, ECAT
0x04 | Estimated Cogging Torque INTEGER32 RO CAN, ECAT
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0x21A3 0x29A3 0x00 | Velocity Limitin Torque Mode UNSIGNED16 RW
0x21CO0 0x29CO0 0x00 | Current Command Filter Configuration UNSIGNED32 RW CAN, ECAT
Low Pass Filter Cut-Off Frequency for
0x21C1 0x29C1 0x00 UNSIGNED16 RW CAN, ECAT
Current Command
Set Point Filter Coefficient for Current
0x21C3 | 0x29C3 0x00 UNSIGNEDS8 RW CAN, ECAT
Command
Notch Filterl ~4 for Current Command RECORD - CAN, ECAT
Ox21C5 | Ox29C5 | 6400 | Number of entries UNSIGNEDS | RO | CAN, ECAT
0x21C6 | 0x29C6
0x01 | Centre Frequency UNSIGNED16 RW CAN, ECAT
0x21C7 0x29C7
0x21C8 0Xx29C8 0x02 Bandwidth UNSIGNED16 RW CAN, ECAT
0x03 Depth (Attenuation) UNSIGNED16 RW CAN, ECAT
0x21EO 0x29EO 0x00 | Current Feedback Filter Configuration UNSIGNED32 RW CAN, ECAT
Velocity Control Parameters Configuration RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x2200 0x2A00
0x01 | Operation Mode UNSIGNED32 RW CAN, ECAT
0x02 | Index of Velocity Control Parameter Set UNSIGNEDS8 RW CAN, ECAT
Velocity Control Parameter Set 1~4 RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS RO CAN, ECAT
0x01 | Velocity Controller P-Gain UNSIGNED32 RW CAN, ECAT
0x02 | Velocity Controller I-Gain UNSIGNED32 RW CAN, ECAT
0x2201 | Ox2A01 | 0,03 | velocity Controller Alpha -Gain UNSIGNED32 | RW | CAN, ECAT
0x2202 0x2A02
0x04 | Velocity Feed-Forward Gain UNSIGNEDS8 RW CAN, ECAT
0x2203 0x2A03
0x2204 0x2A04 0x05 | Acceleration Feed-Forward Gain UNSIGNEDS RW CAN, ECAT
0x06 Bandwidth UNSIGNED16 RW CAN, ECAT
0x07 | System Inertia UNSIGNED32 RW CAN, ECAT
0x08 | Coulomb Friction UNSIGNED32 RW CAN, ECAT
0x09 | Viscous Friction UNSIGNED32 RW CAN, ECAT
0x2205 0x2A05 0x00 | Velocity Following Error Window UNSIGNED16 RW CAN, ECAT
0x2210 0x2A10 0x00 | Velocity Auto Tuning Acceleration UNSIGNED32 RW CAN, ECAT
0x2211 0x2A11 0x00 | Velocity Auto Tuning Velocity UNSIGNED32 RW CAN, ECAT
0x2212 0x2A12 0x00 | Velocity Auto Tu ning Position INTEGER32 RW CAN, ECAT
0x2240 0x2A40 0x00 | Velocity Feedback Filter Configuration UNSIGNED32 RW CAN, ECAT
Low Pass Filter Cut-Off Frequency for
0x2241 0x2A41 0x00 UNSIGNED16 RW CAN, ECAT
Velocity Feedback
Window Size of first Order Adaptive
0x2244 0x2A42 0x00 ) . UNSIGNEDS8 RW CAN, ECAT
Window for Velocity Feedback
Second Order Fitting Curve Coefficient for
0x2245 0x2A43 0x00 . UNSIGNEDS8 RW CAN, ECAT
Velocity Feedback
0x2247 | Ox2A47 Observer for Velocity Control RECORD s CAN, ECAT
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0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 Bandwidth UNSIGNED16 RW CAN, ECAT
0x02 | Position Correction Gain UNSIGNED32 RW CAN, ECAT
0x03 | Velocity Correction Gain UNSIGNED32 RW CAN, ECAT
0x04 | Load Correction Gain UNSIGNED32 RW CAN, ECAT
0x05 | Estimated Velocity INTEGER32 RO CAN, ECAT
0x06 | Estimated Load INTEGER32 RO CAN, ECAT
0x2260 0x2A60 0x00 | External Load Torque Feed-Forward Gain UNSIGNEDS8 RW CAN, ECAT
0x2261 0x2A61 0x00 | External Load Torque Dead zone UNSIGNEDS8 RW CAN, ECAT
0x2262 0x2A62 0x00 | External Load Torque Actual Value INTEGER32 RO CAN, ECAT
0x2263 0x2A63 0x00 | External Load Torque Threshold UNSIGNED32 RW CAN, ECAT
Position Control Parameters Configuration RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x2280 0x2A80
0x01 | Operation Mode UNSIGNED32 RW CAN, ECAT
0x02 | Index of Position Control Parameter Set UNSIGNEDS8 RW CAN, ECAT
Position Control Parameter Setl ~4 RECORD - CAN, ECAT
O0x2281 | Ox2A81 | 400 | Number of entries UNSIGNED8 | RO | CAN, ECAT
0x2282 0x2A82
R NS 0x01 | Position Controller P-Gain UNSIGNED32 RW CAN, ECAT
0x2284 OX2A84 0x02 | Position Controller |-Gain UNSIGNED32 RW CAN, ECAT
0x03 Reserved UNSIGNED32 RW CAN, ECAT
Current Compensation in Linear Motor RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 Mode UNSIGNEDS8 RW CAN, ECAT
0x22EO0 Ox2AEQ 0x02 Positionl INTEGER32 RW CAN, ECAT
0x03 | Currentl INTEGER32 RW CAN, ECAT
0x04 Position2 INTEGER32 RW CAN, ECAT
0x05 | Current2 INTEGER32 RW CAN, ECAT
Soft Landing Process Configuration RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 | Function UNSIGNEDS RW CAN, ECAT
0x02 Status UNSIGNEDS8 RO CAN, ECAT
0x22E1 0x2AE1
0x03 Position INTEGER32 RW CAN, ECAT
0x04 | Torque Limit INTEGERG6 RW CAN, ECAT
0x05 | Velocity Limit UNSIGNED32 RW CAN, ECAT
0x06 | Contact Time UNSIGNED16 RW CAN, ECAT
0x2300 0x2B00 0x00 | Digital Input Channel Polarity UNSIGNED32 RW CAN, ECAT
0x2301 0x2B01 Digital Input Channel Execution Mask UNSIGNELB2 RW CAN, ECAT
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0x00 | Digital Output Channel Function ARRAY
0x00 | Number of entries UNSIGNEDS RO CAN, ECAT
0x2302 0x2B02 0x01
= Digital Output Channel0 ~7 Function UNSIGNEDS8 RW CAN, ECAT
0x08
Digital Input Channel Function ARRAY CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x2303 0x2B03 0x01
= Digital Input Channel0 ~6 Function UNSIGNEDS8 RW CAN, ECAT
0x07
Position Synchronized Digital Ou tput CAN, ECAT
0x00 | Number of entries UNSIGNEDS RO CAN, ECAT
0x01 | Start Position INTEGER32 RW CAN, ECAT
0x2304 | 0x2B04 | 0x02 | End Position INTEGER32 RW CAN, ECAT
0x03 | Offset Position INTEGER32 RW CAN, ECAT
0x04 | Duration Position INTEGER32 RW CAN, ECAT
0x05 | Digital Output Polarity UNSIGNEDS RW CAN, ECAT
Analog Inputs ARRAY - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 | Analog InputO UNSIGNED16 RO CAN, ECAT
0x2310 0x2B10
0x02 | Analog Inputl UNSIGNED16 RO CAN, ECAT
0x03 | Analog Input2 UNSIGNED16 RO CAN, ECAT
0x04 | Analog Input3 UNSIGNED16 RO CAN, ECAT
0x2311 0x2B11 0x00 Analog Input Low Pass Filter Cut -Off UNSIGNED16 RW CAN, ECAT
Frequency
Brake Parameters RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x01 | Brake Type UNSIGNEDS8 RW CAN, ECAT
0x02 | Brake Polarity UNSIGNEDS RW CAN, ECAT
0x2320 0x2B20 0x03 Brake On Delay Time UNSIGNED16 RW CAN, ECAT
0x04 Brake Off Delay Time UNSIGNED16 RW CAN, ECAT
0x05 Min. Motor Speed for Brake On UNSIGNED16 RW CAN, ECAT
0x06 | Turn On Voltage UNSIGNEDS8 RW CAN, ECAT
0x07 | On Hold Voltage UNSIGNEDS8 RW CAN, ECAT
12T Over Load Protection RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x2400 0x2C00
0x01 Mode UNSIGNEDS8 RW CAN, ECAT
0x02 Maximum Current UNSIGNED32 RO CAN, ECAT
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0x03 | Duration Time UNSIGNED16 RW CAN, ECAT
0x04 | Energy Setpoint Value UNSIGNED32 RO CAN, ECAT
0x05 | Energy Actual Value UNSIGNED32 RO CAN, ECAT
Error History ARRAY - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RW CAN, ECAT
0x2401 0x2C01 0x01
~ Error Code 0 ~ Error Code 10 UNSIGNEDL6 RO CAN, ECAT
Ox0A
0x2402 0x2C02 0x00 | Current Threshold for Homing Mode UNSIGNED32 RW CAN, ECAT
0x2403 0x2C03 0x00 | Home Complete Position INTEGER32 RW CAN, ECAT
0x2700 0x2F00 0x00 Target Motion Index UNSIGNED16 RW CAN, ECAT
0x2701 0x2F01 0x00 Actual Motion Index UNSIGNED16 RO CAN, ECAT
Motion Error History ARRAY - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x2702 0x2F02 0x01
= Motion Error0 ~ Motion Error9 UNSIGNED32 RO CAN, ECAT
Ox0A
Motion0 ~ Motion19 RECORD - CAN, ECAT
0x2710 0x2F10
0x2711 O0x2F11 0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x2712 0x2F12 0x01 Motion Mode of Operation INTEGERS8 RW CAN, ECAT
0x2713 | Ox2F13 | 0x02 | Motion Target INTEGER32 RW CAN, ECAT
0x2714 0x2F14 .
0x03 Motion Parameterl INTEGER32 RW CAN, ECAT
0x2715 0x2F15
0x2716 OX2F16 0x04 Motion Parameter2 INTEGER32 RW CAN, ECAT
0x2717 OX2F17 0x05 | Motion Parameter3 INTEGER32 RW CAN, ECAT
0x2718 | Ox2F18 | 0x06 | Motion Parameter4 INTEGER32 RW CAN, ECAT
Ox2719 | OX2F19 | 4,67 | Condition Type of Next Motion -A UNSIGNEDS RW CAN, ECAT
Ox271A Ox2F1A
0x08 | Condition Value of Next Motion -A INTEGER32 RW CAN, ECAT
0x271B 0x2F1B
0x271C | Ox2F1c | 0x09 | Index of Next Motion -A UNSIGNED16 | RW CAN, ECAT
0x271D 0x2F1D 0x0A | Condition Type of Next Motion -B UNSIGNEDS RW CAN, ECAT
Ox271E | Ox2F1E | 0gy0B | Condition Value of Next Motion -B INTEGER32 RW | CAN, ECAT
0x271F | Ox2F1F )
0x0C | Index of Next Motion -B UNSIGNED16 RW CAN, ECAT
Ox27FF Ox2FFF 0x00 | Advanced Control Word UNSIGNED16 RW CAN, ECAT
0x5000 0x00 Node ID UNSIGNEDS RW CAN
0x5001 0x00 UART Baudrate UNSIGNEDS RW CAN
0x5002 0x00 CAN Bitrate UNSIGNED8 RW CAN
0x5003 0x00 RS-485 Baudrate UNSIGNEDS8 RW CAN
0x5004 Ethernet IP ARRAY - Ethernet
0x5004 0x00 | Number of entries UNSIGNEDS8 RO Bhernet
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1Axis 2Axis Sub Data Type / Access Fieldbus
Index Index Index Object Code Type Type

0x5004 0x01 | IPV4 Address UNSIGNED32 RW Ethernet

0x5004 0x02 Subnet Mask UNSIGNED32 RW Ethernet

0x5004 0x03 Default Gateway UNSIGNED32 RW Ethernet
0x5010 0x00 | Temperature INTEGER RO CAN, ECAT
0x5011 0x00 | DC Link Circuit Voltage UNSIGNED32 RO CAN, ECAT
DC Link Voltage Limit RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT

0x5012

0x01 Minimum Limit UNSIGNED32 RW CAN, ECAT
0x02 Maximum Limit UNSIGNED32 RW CAN, ECAT
0x5013 0x00 | Regenerator Clamp Cut-off Voltage UNSIGNED16 RW CAN, ECAT
0x6007 0x6807 0x00 | Abort Connection Option Code INTEGER16 RW CAN, ECAT
0x603F 0x683F 0x00 | Error Code UNSIGNED16 RO CAN, ECAT
0x6040 0x6840 0x00 | Controlword UNSIGNED16 RW CAN, ECAT
0x6041 0x6841 0x00 | Statusword UNSIGNED16 RO CAN, ECAT
0x605A 0x685A 0x00 | Quick Stop Option Code INTEGER16 RW CAN, ECAT
0x605B 0x685B 0x00 | Shutdown Option code INTEGER16 RW CAN, ECAT
0x605C | 0x685C 0x00 | Disable Operation Option Code INTEGER16 RW CAN, ECAT
0x605D | 0x685D 0x00 | Halt Option Code INTEGER16 RW CAN, ECAT
0x605E 0x685E 0x00 | Fault Reaction Option Code INTEGER16 RW CAN, ECAT
0x6060 0x6860 0x00 | Modes of Operation INTEGERS RW CAN, ECAT
0x6061 0x6861 0x00 | Modes of Operation Display INTEGERS RO CAN, ECAT
0x6062 0x6862 0x00 | Position Demand Value INTEGER32 RO CAN, ECAT
0x6063 0x6863 0x00 | Internal Position Actual Value INTEGER32 RO CAN, ECAT
0x6064 0x6864 0x00 | Position Actual Value INTEGER32 RO CAN, ECAT
0x6065 0x6865 0x00 | Following Error Window UNSIGNED32 RW CAN, ECAT
0x6066 0x6866 0x00 | Following Error Window Time UNSIGNED16 RW CAN, ECAT
0x6067 0x6867 0x00 | Position Window UNSIGNED32 RW CAN, ECAT
0x6068 0x6868 0x00 | Position Window Time UNSIGNED16 RW CAN, ECAT
0x606B 0x686B 0x00 | Velocity Demand Value INTEGER32 RO CAN, ECAT
0x606C | 0x686C 0x00 | Velocity Actual Value INTEGER32 RO CAN, ECAT
0x606D 0x686D 0x00 | Velocity Window UNSIGNED16 RW CAN, ECAT
0x606E 0x686E 0x00 | Velocity Window Time UNSIGNED16 RW CAN, ECAT
0x6071 0x6871 0x00 | Target Torque INTEGER16 RW CAN, ECAT
0x6072 0x6872 0x00 Maximum Torque UNSIGNED16 RW CAN, ECAT
0x6073 0x6873 0x00 | Maximum Current UNSIGNED16 RW CAN, ECAT
0x6074 0x6874 0x00 | Torque Demand Value INTEGER16 RO CAN, ECAT
0x6075 0x6875 0x00 | Motor Rated Current UNSIGNED32 RW CAN, ECAT
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Access

Type

Fieldbus
Type

CAN, ECAT

0x6076 0x6876 0x00 | Motor Rated Torque UNSIGNED32 RW
0x6077 0x6877 0x00 | Torque Actual Value INTEGER16 RO CAN, ECAT
0x6078 0x6878 0x00 | Current Actual Value INTEGER16 RO CAN, ECAT
0x607A 0x687A 0x00 | Target Position INTEGER32 RW CAN, ECAT
0x607C | 0x687C 0x00 | Home Offset INTEGER32 RW CAN, ECAT
0x00 | Software Position Limit ARRAY RW CAN, ECAT
0x607D | 0x687D 0x01 | Minimum Limit INTEGER32 RW CAN, ECAT
0x02 Maximum Limit INTEGER32 RW CAN, ECAT
Ox607F Ox687F 0x00 | Maximum Profile Velocity UNSIGNED32 RW CAN, ECAT
0x6080 0x6880 0x00 | Maximum Motor Speed UNSIGNED32 RW CAN, ECAT
0x6081 0x6881 0x00 | Profile Velocity UNSIGNED32 RW CAN, ECAT
0x6083 0x6883 0x00 | Profile Acceleration UNSIGNED32 RW CAN, ECAT
0x6084 0x6884 0x00 | Profile Deceleration UNSIGNED32 RW CAN, ECAT
0x6085 0x6885 0x00 | Quick Stop Deceleration UNSIGNED32 RW CAN, ECAT
0x6086 0x6886 0x00 | Motion Profile Type INTEGER16 RW CAN, ECAT
0x6089 0x6889 0x00 | Position Notation Index INTEGERS8 RW CAN, ECAT
0x608A 0x688A 0x00 | Position Dimension Index UNSIGNEDS8 RW CAN, ECAT
0x608B 0x688B 0x00 | Velocity Notation Index INTEGERS8 RW CAN, ECAT
0x608C | 0x688C 0x00 | Velocity Dimension Index UNSIGNEDS RW CAN, ECAT
0x608D | 0x688D 0x00 | Acceleration Notation Index INTEGERS8 RW CAN, ECAT
0x608E 0x688E 0x00 | Acceleration Dimension Index UNSIGNEDS RW CAN, ECAT
Position Encoder Resolutionl ARRAY - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x608F | Ox688F
0x01 | Encoder Increments UNSIGNED32 RW CAN, ECAT
0x02 | Motor Revolution UNSIGNED32 RW CAN, ECAT
Gear Ratio RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x6091 0x6891
0x01 | Motor revolutions UNSIGNED32 RW CAN, ECAT
0x02 | Shaft revolutions UNSIGNED32 RW CAN, ECAT
0x6098 0x6898 0x00 | Homing Method INTEGERS8 RW CAN, ECAT
Homing Speeds RECORD - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT
0x6099 0x6899
0x01 | Speed for Switch Search UNSIGNED32 RW CAN, ECAT
0x02 | Speed for Zero Search UNSIGNED32 RW CAN, ECAT
0x609A 0x689A 0x00 | Homing Acceleration UNSIGNED32 RW CAN, ECAT
Profile Jerk RECODD RO CAN, ECAT
0x60A4 | Ox68A4
0x00 | Number of entries UNSIGNEDS RO CAN, ECAT
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0x01 | S-Curve Profile Jerk UNSIGNED32 RW CAN, ECAT
0x60B0 0x68B0 0x00 Position Offset INTEGER32 RW CAN, ECAT
0x60B1 0x68B1 0x00 | Velocity Offset INTEGER32 RW CAN, ECAT
0x60B2 0x68B2 0x00 | Torque Offset INTEGER16 RW CAN, ECAT
0x60B8 0x68B8 0x00 | Touch Probe Function UNSIGNED16 RW CAN, ECAT
0x60B9 | 0x68B9 0x00 | Touch Probe Status UNSIGNED16 RO CAN, ECAT
0x60BA | Ox68BA 0x00 | Touch Probe 1 Position Positive Value INTEGER32 RO CAN, ECAT
0x60BB | 0x68BB 0x00 | Touch Probe 1 Position Negative Value INTEGER32 RO CAN, ECAT
0x60BC | 0x68BC 0x00 | Touch Probe 2 Position Positive Value INTEGER32 RO CAN, ECAT
0x60BD | 0x68BD 0x00 | Touch Probe 2 Position Negative Value INTEGER32 RO CAN, ECAT
0x60C0 | 0x68CO 0x00 | Interpolation Sub Mode Select INTEGER16 RW CAN, ECAT
Interpolation Time Period RECORD - CAN, ECAT
0x00 | Number of Entries UNSIGNEDS8 RO CAN, ECAT
0x60C2 | 0x68C2

0x01 | Interpolation Time Unit UNSIGNEDS8 RW CAN, ECAT
0x02 | Interpolation Time Index INTEGERS RW CAN, ECAT
0x60C5 | 0x68C5 0x00 | Maximum Acceleration UNSIGNED32 RW CAN, ECAT
0x60C6 | 0x68C6 0x00 | Maximum Deceleration UNSIGNED32 RW CAN, ECAT
0x60EO0 0x68E0 0x00 | Positive Torque Limit UNSIGNED16 RW CAN, ECAT
0x60E1 0x68E1 0x00 | Negative Torque Limit UNSIGNED16 RW CAN, ECAT
Supported Homing Methods ARRAY - CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT

OX60E3 | Ox68E3 0x01
= Homing Method 0 ~36 INTEGER16 RO CAN, ECAT

0x25
0x60F4 0x68F4 0x00 | Following Error Actual Value INTEGER32 RO CAN, ECAT
0x60FD | O0x68FD 0x00 | Digital Inputs UNSIGNED32 RO CAN, ECAT
Digital Outputs RECORD RO CAN, ECAT
0x00 | Number of entries UNSIGNEDS8 RO CAN, ECAT

OX60FE | Ox68FE

0x01 Physical Outputs UNSIGNED32 RW CAN, ECAT
0x02 Output Mask UNSIGNED32 RW CAN, ECAT
Ox60FF Ox68FF 0x00 | Target Velocity INTEGER32 RW CAN, ECAT
0x6402 0x6C02 0x00 | Motor Type UNSIGNED16 RW CAN, ECAT
0x6502 0x6D02 0x00 | Supported Drive Modes UNSIGNED32 | CONST | CAN, ECAT
0x67ff Ox6Fff 0x00 | Device Profile Type UNSIGNED32 RO CAN, ECAT
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1Axis 2Axis Sub Access

Index Index Index Name Data Type Type
0x2180 | 0x2980 0x00 Target Current INTEGER32 RW
0x2200 | 0x2A00 0x02 Index of Velocity Control Parameter Set UNSIGNEDS RW
0x22E1 | Ox2AE1l 0x01 Soft Landing Function UNSIGNEDS8 RW
0x2700 | Ox2FO0 0x00 Target Motion Index UNSIGNED16 RW
0x6040 | 0x6840 0x00 Control word UNSIGNED16 RW
0x6060 | 0x6860 0x00 Modes of Operation INTEGERS8 RW
0x6071 | 0x6871 0x00 Target Torque INTEGER16 RW
0x6073 | 0x6873 0x00 Maximum Current UNSIGNED16 RW
0x607A | Ox687A 0x00 Target Position INTEGER32 RW
0x60B0 | 0x68B0 0x00 Position Offset INTEGER32 RW
0x60B1 | 0x68B1 0x00 Velocity Offset INTEGER32 RW
0x60B2 | 0x68B2 0x00 Torque Offset INTEGER16 RW
0x60B8 | 0x68B8 0x00 Touch Probe Function UNSIGNED16 RW
O0x60EQ0 | Ox68EO 0x00 Positive Torque Limit UNSIGNED16 RW
O0x60E1 | Ox68E1l 0x00 Negative Torque Limit UNSIGNED16 RW
0x01 Physical Outputs UNSIGNED32 RW

OX60FE | Ox68FE
0x02 Output Mask UNSIGNED32 RW
O0x60FF | Ox68FF 0x00 Target Velocity INTEGER32 RW

7.1.6.2.TXPDO (Transmit Process Data Object)

1Axis 2Axis Sub Access

Index Index Index Name Data Type Type
Ox20F2 | Ox28F2 0x00 Analog Inputl INTEGER16 RO
0x2107 | 0x2907 0x00 Hall Sensorl Pattern UNSIGNED8 RO
0x210A | Ox290A 0x00 Hall Sensor2 Pattern UNSIGNED8 RO
0x2181 | 0x2981 0x00 Actual Current INTEGER32 RO
0x2182 | 0x2982 0x00 Averaged Current INTEGER32 RO
0x2183 | 0x2983 0x00 D-Axis Demand Current INTEGER32 RO
0x2184 | 0x2984 0x00 Q-Axis Demand Current INTEGER32 RO
0x2185 | 0x2985 0x00 D-Axis Actual Current INTEGER32 RO
0x2186 | 0x2986 0x00 Q-Axis Actual Current INTEGER32 RO
0x2187 | 0x2987 0x00 U-Phase Actual Current INTEGER32 RO
0x2188 | 0x2988 0x00 V-Phase Actual Current INTEGER32 RO
0x2189 | 0x2989 0x00 W-Phase Actual Current INTEGER32 RO
0x2247 | Ox2A47 0x05 Estimated Velocity INTEGER32 RO
0x2247 | Ox2A47 0x06 Estimated Load INTEGER32 RO
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Ox22E1 | Ox2AE1l 0x02 Soft Landing Status UNSIGNED8 RO
0x01 Analog Input0 UNSIGNED16 RO
0x02 Analog Inputl UNSIGNED16 RO

0x2310 | 0x2B10
0x03 Analog Input2 UNSIGNED16 RO
0x04 Analog Input3 UNSIGNED16 RO

0x2701 | Ox2F01 0x00 Actual Motion Index UNSIGNED16 RO

Ox603F | Ox683F 0x00 Error Code UNSIGNED16 RO

0x6040 | 0x6840 0x00 Control word UNSIGNED16 RW

0x6041 | 0x6841 0x00 Status word UNSIGNED16 RO
0x6061 | 0x6861 0x00 Modes of Operation Display INTEGERS8 RO
0x6062 | 0x6862 0x00 Position Demand Value INTEGER32 RO
0x6063 | 0x6863 0x00 Internal Position Actual Value INTEGER32 RO
0x6064 | O0x6864 0x00 Position Actual Value INTEGER32 RO
0x606B | 0x686B 0x00 Velocity Demand Value INTEGER32 RO
0x606C | 0x686C 0x00 Velocity Actual Value INTEGER32 RO
0x6077 | 0x6877 0x00 Torque Actual Value INTEGER16 RO
0x6078 | Ox6878 0x00 Current Actual Value INTEGER16 RO
0x60B9 | 0x68B9 0x00 Touch Probe Status UNSIGNED16 RO

O0x60BA | Ox68BA 0x00 Touch Probe 1 Position Positive Value INTEGER32 RO

0x60BB | 0x68BB 0x00 Touch Probe 1 Position Negative Value INTEGER32 RO

0x60BC | 0x68BC 0x00 Touch Probe 2 Position Positive Value INTEGER32 RO
0x60BD | 0x68BD 0x00 Touch Probe 2 Position Negative Value INTEGER32 RO

Ox60F4 | Ox68F4 0x00 Following Error Actual Value INTEGER32 RO

0x60FD | Ox68FD 0x00 Digital Inputs UNSIGNED32 RO
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Reference Manual

Indicates the device type and functions. The lower 16 bits represent the supported

device profile number. A value of

0x0192 (402) means that the device complies with

the CiA402 CANopen standard for drives and motion control. The upper 16 bits provide

information about the device type. A value of

0x0002 indicates that the device is a

servo drive.
Name Device type
Index 0x1000 Minimum
Sub Index 0x00 Maximum
Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO
Unit - Heldbus Type CANopen, EtherCAT
Default Value 0x00020192

7.2.2.0x1001: Error Register

Represents the device error register. The device maps its internal errors to this object.

Name Error Register

Index 0x1001 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RO Backup NO

Unit - Heldbus Type CANopen, EtherCAT
Default Value -

The meaning of each bit in the Error Register data is as follows:

Bit ‘ Description

Generic Error

Current Error

Voltage Error

Temperature Error

Communication Error

Device Profile Error

Reserved

N[ ofa|b~|jW[IN|FL|O

Manufacturer Error
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Il ndi cates

t he

manufacturer Ss

Reference Manual

device name.

Name Manufacturer Device Name

Index 0x1008 Minimum

Sub Index 0x00 Maximum

Data Type VISIBLE_STRING PDO Mapping NO

Access Type CONST Backup NO

Unit - Feldbus Type CANopen, EtherCAT
Default Value -

Product Type

Product Name for Welcon Drive

/01-FS0057-E

WE25-D024
|

WE WELCON Standard
User Code (only for customized order)

*k

Drive Shape
R Rectangle Type Board

C Circle Type Board
M Miniature Board
25 2-Axis Slot Type (Backboard necessary)
2A 2-Axis Stand-Alone Type

Power

D DC
A AC

Voltage

024 12~24v
048 12~48Vv

310

Continuous Current

P2
P5
01
02
03
05

Feedback Sensor (Hexadecimal )
Bit0
Bitd
Bits

12~310V

0.2A rms
0.5A rms
1A rms
2A rms
3A rms
5A rms

Incremental

Encoder

Sin/Cos Encoder | Bit5

Potentiometer | Bitd

Bit11 Reserved

08
10
20
25
40
60

Bit1

8A rms

10A rms
20A rms
25A rms
40A rms
60A rms

Dual Incremental

Encoder
BISS/SSI Encoder
[ spi

Bit12 Reserved

Ex) 0057= 0000 0000 0101 0111

Incremental(Bit0) + Dual Incremental (Bit1) + Separated Digital Hall {Bit2) + Sin/Cos (Bit4) + Analog Hall (Bit6)

Communication

E FEtherCAT
C CAN
R RS-485

'Separated Digital

.Bitz | Hall Sensor VBits
Bité |Analog Hall Sensor  Bit7
[Bit10 |EnDat Bit11
| Bit13 | Reserved | Bit14 |

[Shared Digital Hall ]

| Panasonic Encoder |

Sensor
Tamagawa/

PWM
Dual Serial Encoder
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Reference Manual

ver si

I ndicates the manufacturerSs hardware
Name Manufacturer Hardware Version
Index 0x1009 Minimum
Sub Index 0x00 Maximum
Data Type VISIBLE_STRING PDO Mapping NO
Access Type CONST Backup NO
Unit - Feldbus Type CANopen, EtherCAT
Default Value -

7.2.5.0x100A: Manufacturer Software Version

ver si

I ndicates the manufacturerSs software
Name Manufacturer Software Version
Index 0x100A Minimum
Sub Index 0x00 Maximum
Data Type VISIBLE_STRING PDO Mapping NO
Access Type CONST Backup NO
Unit - Heldbus Type CANopen, EtherCAT
Default Value -
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7.2.6.0x1010: Save Parameters

Reference Manual

Used to store parameters in non -volatile memory. Parameters can only be stored in

non-volatile memory when the NMT state is [Pre -Operational] and the device state is

[Power Disable]. To avoid accidental execution, the store function is triggered only when

the specific signature string "save" is written to the corresponding sub

-index.

Name Save parameters
Index 0x1010

Object code RECORD
Number of Entries 1

On read access, the device always returns the value 0x00000001.

7.2.6.1.Save all parameters

When "save" is written to the object, all storable parameters (Backup Objects) are saved

into non -volatile memory.

Name Save all parameters

Index 0x1010 Minimum

Sub Index 0x01 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit Number Heldbus Type CANopen, EtherCAT

Default Value NO

BYTE MSB LSB

Character Fe$S Fvs Fas FsS

Hex Value 0x65 0x76 0x61 0x73
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7.2.7.0x1011: Restore Parameters
This object is used to restore all parameters to factory defaults. Parameters can only be
restored when the NMT state is [Pre -Operational] and the device state is [Power Disable].
After factory reset, if the parameters are not saved to non -volatile memory, the next
power cycle will restore the last values stored in non -volatile memory. To retain the
factory reset parameters, refer to the description of 0x1010 (Store Parameters) and save

them into non -volatile memory.

To avoid accidental factory reset, the reset is executed only when the specific signature

string "load" is written to the corresponding sub  -index.

Name Restore parameters
Index 0x1011

Object code RECORD

Number of Entries 1

On read access, the device always returns the value 0x00000001.

7.2.7.1.Restore all parameters
When "load" is written to the object, all controller parameters are restored to factory

defaults. This operation is only allowed when the device state is [Power Disable].

Name Restore Default Parameters

Index 0x1011 Minimum

Sub Index 0x01 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit Number Feldbus Type CANopen, EtherCAT
Default Value NO

BYTE MSB ‘ LSB

Character Fds Fas FoS Fls

Hex Value 0x65 0x76 0x61 0x73
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7.2.8.0x1014: COB-ID Emergency Object

Reference Manual

Defines the Communication Object Identifier (COB -ID) of the Emergency Object. The

structure of the object is as follows.

Name COB-ID Emergency Object

Index 0x1014 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0x81

0x81 (0x80 + Node -ID)

7.2.9.0x1016: Consumer Heartbeat Time

The Consumer Heartbeat Time defines the expected heartbeat cycle time and must be

higher than the configured Producer Heartbeat Time (0x1017) of the device. Monitoring

starts after the first heartbeat is received. If the Consumer Heartbeat Time is setto 0

this entry is not used. The period must be a multiple of 1 ms. It is recommended to

set the Consumer Heartbeat Time value at least 20 ms higher than the Producer

Heartbeat Time (0x1017).

In general, the master (or another slave) generates the heartbeat. Therefore, if the

Producer Node -1D configured in this object is the same as the Node -ID used by this

device, it may not function properly.

Name Consumer Heartbeat Time
Index 0x1016
Object code RECORD

Number of Entries

1

7.2.9.1.Consumer Heartbeat Time

Name Consumer Heartbeat Time

Index 0x1016 Minimum 0

Sub Index 0x01 Maximum 4,294,967,295
Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit msec Feldbus Type CANopen
Default Value 0

Ahs 2013

Reserved (0)

Ahs 12@&05

Node-1D

Bit 15 &/

Heartbeat Time

< Consumer heartbeat time f Structure>
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7.2.10.0x1017: Producer Heartbeat Time
Defines the cycle time of the heartbeat. A Producer Heartbeat Time of O means it is
not used.

The time must be a multiple of 1 ms.

Name Producer Heartbeat Time

Index 0x1017 Minimum 0

Sub Index 0x00 Maximum 65,535
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup NO

Unit msec Feldbus Type CANopen
Default Value 0

7.2.11.0x1018: Identity Object

Provides general identification information about the device.

Name Identity Object
Index 0x1018
Object code RECORD
Number of Entries 4

7.2.11.1.VVendor ID
Vendor ID as defined by CiA.

Name Vendor ID

Index 0x1018 Minimum

Sub Index 0x01 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit - Feldbus Type CANopen, EtherCAT
Default Value -

7.2.11.2.Product Code

Indicates the product number.

Name Product Code

Index 0x1018 Minimum

Sub Index 0x02 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit - Feldbus Type CANopen, EtherCAT
Default Value -
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7.2.11.3.Revision Number

Indicates the product version information.

Reference Manual

Name Revision Number
Index 0x1018 Minimum
Sub Index 0x03 Maximum
Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO
Unit - Feldbus Type CANopen, EtherCAT
Default Value -
7.2.11.4.Serial Number

Indicates the product serial number.
Name Serial Number
Index 0x1018 Minimum
Sub Index 0x04 Maximum
Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO
Unit - Heldbus Type CANopen, EtherCAT
Default Value -
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7.2.12.0x1029: Error Behavior

Reference Manual

This object reports the CAN communication status after a heartbeat failure. The value

of the object indicates the CAN communication state after such a failure as follows:

1 0: Pre-operational (only if the current state is operational)

1 1: No state change

1 2: Stopped

The default value is 1 (No state change).

Name Error Behavior
Index 0x1029

Object code RECORD
Number of Entries 2

7.2.12.1.Communication Error

Information executed when a communication error occurs.

Name Communication Error

Index 0x1029 Minimum

Sub Index 0x01 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup NO

Unit Number Heldbus Type CANopen, EtherCAT
Default Value 1

Value Description

0 PREOP (only if current state is operational)
1 No State Change
2 STOPPED

7.2.12.2.Application Error

Name Application Error

Index 0x1029 Minimum

Sub Index 0x02 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup NO

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 1

Value Description

0 PREOP (only if current state is operational)
1 No State Change
2 STOPPED
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7.2.13.0x10F0: Backup Parameter Handling

Name Backup Parameter Handling
Index 0x10F0
Object code RECORD
Number of Entries 1
7.2.13.1.Checksum
Name Checksum
Index 0x10FO0 Minimum
Sub Index 0x01 Maximum
Data Type UNSIGNED832 PDO Mapping NO
Access Type RO Backup NO
Unit Number Heldbus Type CANopen, EtherCAT
Default Value -

7.2.14.0x10F1: Error Setting

Name Error Setting
Index 0x10F1
Object code RECORD
Number of Entries 2

7.2.14.1.Local Error Reaction

Name Local Error Reaction
Index 0x10F1 Minimum
Sub Index 0x01 Maximum
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup NO
Unit Number Feldbus Type EtherCAT
Default Value -
7.2.14.2.Sync Error Counter Limit
Name Sync Error Counter Limit
Index 0x10F1 Minimum
Sub Index 0x02 Maximum
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup NO
Unit Number Feldbus Type EtherCAT
Default Value -
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7.2.15.0x10F8: Timestamp

Reference Manual

Name Timestamp

Index 0x10F8 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNED64 PDO Mapping NO
Access Type RO Backup NO

Unit Number Feldbus Type EtherCAT

Default Value
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7.2.16.0x1400~0x1403; Receive PDO#1~#4 Communication Parameters

Name Receive PDO #1~#4 Communication Parameters
Index 0x1400 ~ 0x1403

Object code RECORD

Number of Entries 2

7.2.16.1.COB-ID used by Receive PDO#1~#4
Communication object identifier of the received Process Data Object.

See the table below.

Name COB-ID used by Receive PDO#1~#4

Index 0x1400 ~ 0x1403 Minimum See the table below
Sub Index 0x01 Maximum See the table below
Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit - Heldbus Type CANopen

Default Value -

Index Description

0x1400 RPDO1 0x1600 COBID = 0x200
0x1401 RPDO2 0x1601 COBID = 0x300
0x1402 RPDO3 0x1602 COBID = 0x400
0x1403 RPDO4 0x1603 COBID = 0x500

7.2.16.2.Transmission Type of Receive PDO#1~#4

Name Transmission Type of Receive PDO#1~#4
Index 0x1400 ~ 0x1403 Minimum See the table below
Sub Index 0x02 Maximum See the table below
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup NO
Unit - Feldbus Type CANopen
Default Value 255(0xFF)
Value  Description
0 Synchronous transmission performed once, at next SYNC
\ N=16240
Synchronous transmission performed once pe
254 Asynchronous transmission in response to a manufacturer -specific event.
255 Asynchronous transmission in response to a device profile (such as DSP 402).
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7.2.17.0x1600~0x1603: Receive PDO#1~#4 Mapping Parameters

Reference Manual

Includes the process data mapping parameters of the RxPDO. Object mapping is

required to use PDO processing. Sub -index 0 indicates the number of mapped objects.

Sub-i ndex

O0x01 0

Ox0A

r

epresent t

he mapped

index, sub-index, and length. The value of the length (in bits) is used to calculate the

total mapping length. The maximum allowable length of all mapped objects is as

follows:

1 CANopen: 8 bytes
1 EtherCAT: 40 bytes

Write access is only allowed in NMT state [Pre -Operational].

The structure of the objects mapped to sub

0x01

ndex

0 OxXO0A i

a)

Bit 76 0
Index Subindex Length
To change the PDO mapping, perform the following steps:
Wr i t e -indeROxA0 ¢disable BDO).
b) Modify the desired objects in sub -objects 0x01 ~ 0x0n.
¢) Write the desired number of mapped objects to sub  -index 0x00.

Name Receive PDO#1~#4 Mapping Parameters
Index 0x1600 ~ 0x1603

Object code RECORD

Number of Entries 0

7.2.17.1.Number of mapped object in RxPDO

S

Name Number of mapped object in RxPDO

Index 0x1600 ~ 0x1603 Minimum 0

Sub Index 0x00 Maximum 10

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup NO

Unit Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.17.2.RxPDO#1~#4 Mapping Parameter

Name RxPDO#1~#4 Mapping Parameter

Index 0x1600 ~ 0x1603 Minimum

Sub Index 0x01~0x0A Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit Feldbus Type CANopen, EtherCAT
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‘ Default Value ‘ 0 ‘

7.2.18.0x1604: Receive PDO#5 Mapping Parameters

Includes the defined process data mapping parameters of RxPDO5.

Name Receive PDO#5 Mapping Parameters
Index 0x1604

Object code RECORD

Number of Entries 3

Name Receive PDO#5 Mapping Parameters

Index 0x1604 Minimum

Sub Index 0x01 ~ 0x03 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Heldbus Type EtherCAT
Default Value 0

Subindex | Data Type Value Descripation

0x00 UNSIGNED8 | 3 Number of mapped object in RxPDO

0x01 UNSIGNED32 | 0x60400010 ControlWord : UNSIGNED16
ox1004 0x02 UNSIGNED32 | 0x607A0020 TargetPosition : INTEGER32

0x03 UNSIGNED32 | 0x60FE0120 DigitalOutput : UNSIGNED32

7.2.19.0x1605: Receive PDO#6 Mapping Parameters

RxPDO8 Includes the defined process data mapping parameters.

Name Receive PDO#6 Mapping Parameters
Index 0x1605

Object code RECORD

Number of Entries 4

Name Receive PDO#6 Mapping Parameters

Index 0x1605 Minimum

Sub Index 0x01 ~ 0x04 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Feldbus Type EtherCAT
Default Value 0

Subindex Data Type Descripation

0x00 UNSIGNEDS 4 Number of mapped object in RxPDO

0x01 UNSIGNED32 | 0x60400010 ControlWord : UNSIGNED16
0x1605

0x02 UNSIGNED32 | 0x607A0020 TargetPosition : INTEGER32

0x03 UNSIGNED32 | 0x60B20010 TorqueOffset : INTEGER16
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0x04

UNSIGNED32

0x60FE0120

DigitalOutput : UNSIGNED32

7.2.20.0x1606: Receive PDO#7 Mapping Parameters

RXPDO?'"' A1y

TEG W+

A AC yo.

Name Receive PDO#7 Mapping Parameters

Index 0x1606

Object code RECORD

Number of Entries 3

Name Receive PDO#7 Mapping Parameters

Index 0x1606 Minimum

Sub Index 0x01 ~ 0x03 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO
Unit Feldbus Type EtherCAT
Default Value 0

Subindex

Data Type

Value

Descripation

0x00 UNSIGNED8 | 3 Number of mapped object in RxPDO

0x01 UNSIGNED32 | 0x60400010 ControlWord : UNSIGNED16
01608 0x02 UNSIGNED32 | 0x60FF0020 TargetVelocity : INTEGER32

0x03 UNSIGNED32 | 0x60FE0120 DigitalOutput : UNSIGNED32

7.2.21.0x1607: Receive PDO#8 Mapping Parameters

RxPDO8t A1y T'EGd wE & AC yo.
Name Receive PDO#8 Mapping Parameters
Index 0x1607
Data Type RECORD
Number of Entries 3

Name Receive PDO#8 Mapping Parameters

Index 0x1607 Minimum

Sub Index 0x01 ~ 0x03 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Feldbus Type EtherCAT
Default Value 0

Subindex | Data Type Value Description

0x00 UNSIGNEDS8 3 Number of mapped object in RxPDO

0x01 UNSIGNED32 | 0x60400010 ControlWord : UNSIGNED16
X607 0x02 UNSIGNED32 | 0x60710010 TargetTorque : INTEGER16

0x03 UNSIGNED32 | 0x60FE0120 DigitalOutput : UNSIGNED32
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7.2.22.0x1608: Receive PDO#9 Mapping Parameters

RXPDOg'"' A1y

TEG v &

AC

Reference Manual

vo.

Name Receive PDO#9 Mapping Parameters
Index 0x1608

Object code RECORD

Number of Entries 6

Name Receive PDO#9 Mapping Parameters

Index 0x1608 Minimum

Sub Index 0x01 ~ 0x06 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Heldbus Type EtherCAT
Default Value 0

Subindex  Data Type Value

Description

Number of mapped object in
0x00 UNSIGNED8 | 6
RxPDO
0x01 UNSIGNED32 | 0x60400010 ControlWord : UNSIGNED16
Motion Option Code :
0x02 UNSIGNED32 | 0x607A0020
UNSIGNEDS8
0x1608 Target Motion Index :
0x03 UNSIGNED32 | 0x60FF0020
UNSIGNED16
Motion Modes Of Operation :
0x04 UNSIGNED32 | 0x60710010
INTEGERS
0x05 UNSIGNED32 | 0x60FE0120 Motion Target : INTEGER32
0x06 UNSIGNED32 | 0x60600008 Motion Parameterl : INTEGER32
7.2.23.0x1609: Receive PDO#10 Mapping Parameters
Name Receive PDO#10 Mapping Parameters
Index 0x1609
Object code RECORD
Number of Entries 9
Name Receive PDO#10 Mapping Parameters
Index 0x1609 Minimum 0
Sub Index 0x01 ~ 0x09 Maximum 10
Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO
Unit Feldbus Type EtherCAT
Default Value 0
welcon s 153 / 285




Welcon Servo Drive Reference Manual

7.2.24.0x1610~0x1613: Receive PDO#11~# 14 Mapping Parameters
24 Waf£W A O K€ ¢W §
0x1600~0x1603° D ok MW o .

Name Receive PDO#11~# 14 Mapping Parameters
Index 0x1610 ~ 0x16 13

Object code RECORD

Number of Entries 0

7.2.24.1.Number of mapped object in RxPDO

Name Number of mapped object in RxPDO

Index 0x1610 ~ 0x1613 Minimum 0

Sub Index 0x00 Maximum 10

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup NO

Unit - Heldbus Type CANopen, EtherCAT
Default Value 0

7.2.24.2. RXPDO#1~#4 Mapping Parameter#1~#10

Name RxPDO#11~# 14 Mapping Parameter

Index 0x1610 ~ 0x1613 Minimum

Sub Index 0x01~0x0A Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit Feldbus Type CANopen, EtherCAT
Default Value 0
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RxPDQL5: Includes the defined process data mapping parameters.

Reference Manual

Name Receive PDO#15 Mapping Parameters
Index 0x1614

Object code RECORD

Number of Entries 3

Name Receive PDO#15 Mapping Parameters

Index 0x1614 Minimum

Sub Index 0x01 ~ 0x03 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Heldbus Type EtherCAT
Default Value 0

Index Subindex | Data Type Value Descripation
0x00 UNSIGNED8 | 3 Number of mapped object in RxPDO
0x01 UNSIGNED32 | 0x68400010 ControlWord : UNSIGNED16
oxiels 0x02 UNSIGNED32 | 0x687A0020 | TargetPosition : INTEGER32
0x03 UNSIGNED32 | 0x68FE0120 DigitalOutput : UNSIGNED32

7.2.26.0x1615: Receive PDO#16 Mapping Parameters

RxPDQL6: Includes the defined process data mapping parameters.

Name Receive PDO#16 Mapping Parameters
Index 0x1615

Object code RECORD

Number of Entries 4

Name Receive PDO#16 Mapping Parameters

Index 0x1615 Minimum

Sub Index 0x01 ~ 0x04 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit Feldbus Type EtherCAT

Default Value 0

Index Subindex Data Type Value Descripation
0x00 UNSIGNEDS 4 Number of mapped object in RxPDO
0x01 UNSIGNED32 | 0x68400010 ControlWord : UNSIGNED16

0x1615 0x02 UNSIGNED32 | 0x687A0020 TargetPosition : INTEGER32

0x03 UNSIGNED32 | 0x68B20010 TorqueOffset : INTEGER16
0x04 UNSIGNED32 | 0x68FE0120 DigitalOutput : UNSIGNED32
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7.2.27.0x1616: Receive PDO#17 Mapping Parameters

RxPDQL7 : Includes the defined process data mapping parameters.

Reference Manual

Name Receive PDO#17 Mapping Parameters
Index 0x1616

Object code RECORD

Number of Entries 3

Name Receive PDO#17 Mapping Parameters

Index 0x1616 Minimum

Sub Index 0x01 ~ 0x03 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Feldbus Type EtherCAT
Default Value 0

Subindex | Data Type Value Descripation

0x00 UNSIGNED8 | 3 Number of mapped object in RxPDO

0x01 UNSIGNED32 | 0x68400010 ControlWord : UNSIGNED16
aete 0x02 UNSIGNED32 | 0x68FF0020 TargetVelocity : INTEGER32

0x03 UNSIGNED32 | 0x68FE0120 DigitalOutput : UNSIGNED32

7.2.28.0x1617: Receive PDO#18 Mapping Parameters

RxPDQL8 : Includes the defined process data mapping parameters.

Name Receive PDO#18 Mapping Parameters
Index 0x1617

Object code RECORD

Number of Entries 3

Name Receive PDO#18 Mapping Parameters

Index 0x1617 Minimum

Sub Index 0x01 ~ 0x03 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Feldbus Type EtherCAT
Default Value 0

0x1617

Subindex | Data Type Value Description

0x00 UNSIGNEDS8 3 Number of mapped object in RxPDO
0x01 UNSIGNED32 | 0x68400010 ControlWord : UNSIGNED16

0x02 UNSIGNED32 | 0x68710010 TargetTorque : INTEGER16

0x03 UNSIGNED32 | 0x68FE0120 DigitalOutput : UNSIGNED32
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7.2.29.0x1618: Receive PDO#19 Mapping Parameters

Reference Manual

RxPDO9: Includes the defined process data mapping parameters.

Name Receive PDO#19 Mapping Parameters
Index 0x1618

Object code RECORD

Number of Entries 6

Name Receive PDO#19 Mapping Parameters

Index 0x1618 Minimum

Sub Index 0x01 ~ 0x06 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Feldbus Type EtherCAT
Default Value 0

Subindex  Data Type Value

Description

0x1618

Number of mapped object in
0x00 UNSIGNED8 | 6
RxPDO
0x01 UNSIGNED32 | 0x68400010 ControlWord : UNSIGNED16
Motion Option Code :
0x02 UNSIGNED32 | 0x687A0020
UNSIGNEDS8
Target Motion Index :
0x03 UNSIGNED32 | 0x68FF0020
UNSIGNED16
Motion Modes Of Operation :
0x04 UNSIGNED32 | 0x68710010
INTEGERS
0x05 UNSIGNED32 | 0x68FE0120 Motion Target : INTEGER32
0x06 UNSIGNED32 | 0x68600008 Motion Parameterl : INTEGER32

7.2.30.0x1619: Receive PDO#0 Mapping Parameters

RxPDO10: Includes the defined process data mapping parameters.

Name Receive PDO#20 Mapping Parameters
Index 0x1619

Object code RECORD

Number of Entries 9

Name Receive PDO#0 Mapping Parameters

Index 0x1619 Minimum 0

Sub Index 0x01 ~ 0x09 Maximum 10

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit Feldbus Type EtherCAT
Default Value 0
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7.2.31.0x1800~0x1803: Transmit PDO#1~#4 Communication Parameters

Name Transmit PDO#1~#4 Communication Parameters
Index 0x1800 ~ 0x1803

Object code RECORD

Number of Entries 5

7.2.31.1.COB-ID used by Transmit PDO#1~#4

Communication object identifier of the transmitted process data object.

Name COB-ID used by Transmit PDO#1~#4

Index 0x1800 ~ 1803 Minimum

Sub Index 0x01 Maximum

Data Type UNSIGNED2 PDO Mapping NO
Access Type RO Backup NO

Unit - Heldbus Type CANopen
Default Value -

Index Description

0x1800 TPDO1 0x1A00 COBID = 0x40000180
0x1801 TPDO2 0x1A01 COBID = 0x40000280
0x1802 TPDO3 0x1A02 COBID = 0x40000380
0x1803 TPDO4 0x1A03 COBID = 0x40000480

7.2.31.2.Transmission Type of Transmit PDO#1~#4

Name Transmission Type of Transmit PDO#1~#4

Index 0x1800 ~ 1803 Minimum

Sub Index 0x02 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup NO

Unit - Feldbus Type CANopen

Default Value 0

0 Synchronous transmission performed once, at next SYNC
N=16240

N Synchronous transmission performed once
signals.

254 Asynchronous transmission in response to a manufacturer -specific event.

255 Asynchronous transmission in response to a device profile (such as DSP 402).
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7.2.31.3.Inhibit Time of Transmit PDO#1~#4
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Name Inhibit Time of Transmit PDO#1~#4

Index 0x1800 ~ 1803 Minimum

Sub Index 0x03 Maximum

Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup NO

Unit - Feldbus Type CANopen
Default Value 0

Value ‘ Description

no inhibit time between messages

- Inhibit time specifications do not relate to the generating event but to the
transmission of the TPDO. The inhibit time resolution is 100 microseconds.
The exact inhibit times are not very accurate and can actually be up to 2
milliseconds (20 units of i nhibit time) longer than defined by sub  -index 3 of
this object. For example, if an inhibit time is specified as 10 milliseconds, its
inhibit

actual

time | ength

may vary i

7.2.31.4.Event Timer of Transmit PDO#1~#4

Name Event Timer of Transmit PDO#1~#4

Index 0x1800 ~ 0x1803 Minimum

Sub Index 0x05 Maximum

Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup NO

Unit - Heldbus Type CANopen
Default Value 0

Value ‘ Description

Not used.

When a TPDO transmission type is 254 or 255, an event time can be used.
The event occurs when the time is elapsed. The event time elapse is a
multiple of 1 millisecond of sub -index 5. It causes the transmission of this
PDO in addition to other asynchronous events. The occurrence of an event

sets the timer again. A value of 0 disables this function. The transmission of

the TPDO has an accuracy with 2 milliseconds.
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7.2.32.0x1A00~0x1A03: Transmit PDO#1~#4 Mapping Parameters

Reference Manual

Includes the process data mapping parameters of TXPDO. Object mapping is required

to use PDO processing. Sub -index 0x00 indicates the number of mapped objects. Sub

ndex O0x01

0 OxO0A

represent the

mapped

sub-index, and length. The value of the length (in bits) is used to calculate the total

mapping length. The maximum allowable length of all mapped objects is as follows:
1 CANopen: 8 bytes
1 EtherCAT: 40 bytes

objects,

Write access is only permitted in NMT state [Pre -Operational]. The structure of the

mapped objectsinsub -i n d e x

O0x01 8 OxO0A is

as foll

oOws.

Ahs 20 &05 Ahs 04 &7 Bit 7 G/
Index Subindex Length
To change the PDO mapping, follow these steps:
a) Write the value "0" to sub -index 0x00 (disable PDO).
b) Modify the desired objectsinsub -obj ects 0x01 6 0xO0n.
¢) Write the desired number of mapped objects to sub  -index 0x00.

Name Transmit PDO#1~#4 Mapping Parameters
Index 0x1A00 ~ 1 A03

Object code RECORD

Number of Entries 0

7.2.32.1.Number of mapped objects in TXPDO#1~#4

Name Number of mapped objects in TXPDO #1~#4

Index 0x1A00 ~ 1 A03 Minimum 0

Sub Index 0x00 Maximum 0x0A(10)

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup NO

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.32.2.RxPDCG¢1~#4 Mapping Parameter

Name RxPDQG#1~#4 Mapping Parameter

Index 0x1A00 ~ 1 A03 Minimum

Sub Index 0x01 ~ Ox0A Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit Feldbus Type CANopen, EtherCAT
Default Value
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7.2.33.0x1A04: Transmit PDO#5 Mapping Parameters

TXPDOS5 Includes the defined process data mapping parameters.

Reference Manual

Name Transmit PDO#5 Mapping Parameters
Index 0x1A04

Object code RECORD

Number of Entries 3

Name Transmit PDO#5 Mapping Parameters

Index 0x1A04 Minimum

Sub Index 0x01 ~ 0x03 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit - Heldbus Type EtherCAT
Default Value

Subindex | Data Type Descripation

0x00 UNSIGNEDS8 3 Number of mapped object in TxPDO

0x01 UNSIGNED32 0x60410010 StatusWord : UNSIGNEDO016
0x1A04

0x02 UNSIGNED32 0x60640020 ActualPosition : INTEGER32

0x03 UNSIGNED32 0x60FD0020 Digitallnput : UNSIGNED32

7.2.34.0x1A05: Transmit PDO#6 Mapping Parameters

TxPDOG Includes the defined process data mapping parameters.

Name Transmit PDO#6 Mapping Parameters
Index 0x1A05

Object code RECORD

Number of Entries 4

Name Transmit PDO#6 Mapping Parameters

Index 0x1A05 Minimum

Sub Index 0x01 ~ 0x04 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit - Feldbus Type EtherCAT
Default Value

Subindex | Data Type Descripation

0x00 UNSIGNEDS8 3 Number of mapped object in TXPDO

0x01 UNSIGNED32 0x60410010 StatusWord : UNSIGNEDO016
OXIAS 0x02 UNSIGNED32 0x60640020 ActualPosition : INTEGER32

0x03 UNSIGNED32 0x606C0020 ActualVelocity : INTEGER32
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‘ ‘ 0x04

UNSIGNED32

0x60FD0020

Digitallnput : UNSIGNED32

7.2.35.0x1A06: Transmit PDO#7 Mapping Parameters

TXPDOTY. Includes the defined process data mapping parameters.

Name Transmit PDO#7 Mapping Parameters
Index 0x1A06

Object code RECORD

Number of Entries 5

Name Transmit PDO#7 Mapping Parameters

Index 0x1A06 Minimum

Sub Index 0x01 ~ 0x05 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit - Heldbus Type EtherCAT

Default Value

Index ‘ Subindex ‘ Data Type ‘ Value ‘ Descripation
0x00 UNSIGNEDS8 5 Number of mapped object in TXPDO
0x01 UNSIGNED32 0x60410010 StatusWord : UNSIGNED16
0x02 UNSIGNED32 0x60640020 ActualPosition : INTEGER32

OXIA% 0x03 UNSIGNED32 0x606C0020 ActualVelocity : INTEGER32

0x04 UNSIGNED32 0x60770010 ActualTorque : INTEGER16
0x05 UNSIGNED32 0x60FD0020 Digitallnput : UNSIGNED32

7.2.36.0x1A07: Transmit PDO#8 Mapping Parameters

TxPDO8 Includes the defined process data mapping parameters.

Name Transmit PDO#8 Mapping Parameters
Index 0x1A07

Object code RECORD

Number of Entries 5

Name Transmit PDO#8 Mapping Parameters

Index 0x1A07 Minimum

Sub Index 0x01 ~ 0x05 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit - Feldbus Type EtherCAT
Default Value

Subindex Data Type Value Descripation

0x00 UNSIGNED8 5 Number of mapped object in TxPDO

0x01 UNSIGNED32 0x60410010 StatusWord : UNSIGNED16
0x1A07 0x02 UNSIGNED32 0x60640020 Actua IPosition : INTEGER32

0x03 UNSIGNED32 0x606C0020 Actual Velocity : INTEGER32

0x04 UNSIGNED32 0x60780010 Actual Current : INTEGER16

welcon ss: 162 / 285



Welcon Servo Drive

Reference Manual

| | 0x05

| UNSIGNED32 | 0x60FD0020

| Digital Input : UNSIGNED32

7.2.37.0x1A08: Transmit PDO#9 Mapping Parameters

TXPDOAQ Includes the defined process data mapping parameters.

Name Transmit PDO#9 Mapping Parameters
Index 0x1A08

Object code RECORD

Number of Entries 6

Name Transmit PDO#9 Mapping Parameters
Index 0x1A08 Minimum
Sub Index 0x01 ~ 0x06 Maximum
Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO
Unit - Feldbus Type EtherCAT
Default Value
Index Subindex | Data Type Value Descripation
0x00 UNSIGNEDS8 6 Number of mapped object in TxPDO
0x01 UNSIGNED32 0x60410010 StatusWord : UNSIGNED16
0x02 UNSIGNED32 0x60640020 ActualPosition : INTEGER32
0x1A08 | 0x03 UNSIGNED32 0x606C0020 ActualVelocity : INTEGER32
0x04 UNSIGNED32 0x60770010 ActualTorque : INTEGER16
0x05 UNSIGNED32 0x60FD0020 Digitallnput : UNSIGNED32
0x06 UNSIGNED32 0x60610008 ModesOfOperationDisplay : INTEGER8

7.2.38.0x1A09: Transmit PDO#10 Mapping Parameters

TXPDO1Q Includes the defined process data mapping parameters.

Name Transmit PDO#10 Mapping Parameters
Index 0x1A09

Object code RECORD

Number of Entries 6

Name Transmit PDO#9 Mapping Parameters

Index 0x1A09 Minimum

Sub Index 0x01 ~ 0x06 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit - Feldbus Type EtherCAT
Default Value
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7.2.39.0x1A10~0x1A13: Transmit PDO#11~# 14 Mapping Parameters

This object is used in dual -axis drives. Its contents are the same as 0x1A00 f 0x1A03.

Name Transmit PDO#11~# 14 Mapping Parameters
Index 0x1A10 ~ 1 A13

Object code RECORD

Number of Entries 0

7.2.39.1.Number of mapped objects in TXPDO# 11~#14

Name Number of mapped objects in TxPDO # 11~#14

Index 0x1A10 ~ 1A13 Minimum 0

Sub Index 0x00 Maximum 0x0A(10)

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup NO

Unit Number Heldbus Type CANopen, EtherCAT
Default Value 0

7.2.39.2.RxPDO#1~# 14 Mapping Parameter

Name RxPDG#11~# 14 Mapping Parameter

Index 0x1A10 ~ 1 A13 Minimum

Sub Index 0x01 ~ Ox0A Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RwW Backup NO

Unit Feldbus Type CANopen, EtherCAT
Default Value
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7.2.40.0x1A14: Transmit PDO#15 Mapping Parameters

TXPDOL5: Includes the defined process data mapping parameters.

Reference Manual

Name Transmit PDO#15 Mapping Parameters
Index 0x1A14

Object code RECORD

Number of Entries 3

Name Transmit PDO#15 Mapping Parameters

Index 0x1A14 Minimum

Sub Index 0x01 ~ 0x03 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit - Heldbus Type EtherCAT
Default Value

Index Subindex | Data Type Descripation
0x00 UNSIGNEDS8 3 Number of mapped object in TxPDO
0x01 UNSIGNED32 0x68410010 StatusWord : UNSIGNEDO016
oAl 0x02 UNSIGNED32 0x68640020 ActualPosition : INTEGER32
0x03 UNSIGNED32 0x68FD0020 Digitallnput : UNSIGNED32

7.2.41.0x1A15: Transmit PDO#16 Mapping Parameters

TxPDQL6: Includes the defined process data mapping parameters.

Name Transmit PDO#16 Mapping Parameters
Index 0x1A15

Object code RECORD

Number of Entries 4

Name Transmit PDO#6 Mapping Parameters

Index 0x1A15 Minimum

Sub Index 0x01 ~ 0x04 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit - Feldbus Type EtherCAT

Default Value

Index Subindex ‘ Data Type Value Descripation
0x00 UNSIGNEDS8 3 Number of mapped object in TxPDO
0x01 UNSIGNED32 0x68410010 StatusWord : UNSIGNEDO016

Ox1A15 | Ox02 UNSIGNED32 0x68640020 ActualPosition : INTEGER32
0x03 UNSIGNED32 0x686C0020 ActualVelocity : INTEGER32
0x04 UNSIGNED32 0x68FD0020 Digitallnput : UNSIGNED32
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7.2.42.0x1A16: Transmit PDO#17 Mapping Parameters

TXPDOL7: Includes the defined process data mapping parameters.

Reference Manual

Name Transmit PDO#17 Mapping Parameters
Index 0x1A16

Object code RECORD

Number of Entries 5

Name Transmit PDO#17 Mapping Parameters

Index 0x1A16 Minimum

Sub Index 0x01 ~ 0x05 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit - Heldbus Type EtherCAT
Default Value

Index Subindex Data Type Value Descripation
5

0x00 UNSIGNEDS8 Number of mapped object in TXPDO

0x01 UNSIGNED32 0x68410010 StatusWord : UNSIGNED16

0x02 UNSIGNED32 0x68640020 ActualPosition : INTEGER32
OaALe 0x03 UNSIGNED32 0x686C0020 ActualVelocity : INTEGER32

0x04 UNSIGNED32 0x68770010 ActualTorque : INTEGER16

0x05 UNSIGNED32 0x68FD0020 Digitallnput : UNSIGNED32

7.2.43.0x1A17: Transmit PDO#18 Mapping Parameters

TXPDOL8: Includes the defined process data mapping parameters.

Name Transmit PDO#18 Mapping Parameters
Index 0x1A17

Object code RECORD

Number of Entries 5

Name Transmit PDO#18 Mapping Parameters

Index 0x1A17 Minimum

Sub Index 0x01 ~ 0x05 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit - Feldbus Type EtherCAT

Default Value

Index Subindex ‘ Data Type ‘ Value ‘ Descripation
0x00 UNSIGNEDS8 5 Number of mapped object in TxPDO
0x01 UNSIGNED32 0x68410010 StatusWord : UNSIGNED16
0x02 UNSIGNED32 0x68640020 Actua IPosition : INTEGER32

ALY 0x03 UNSIGNED32 0x686C0020 Actual Velocity : INTEGER32

0x04 UNSIGNED32 0x68780010 Actual Current : INTEGER16
0x05 UNSIGNED32 0x68FD0020 Digital Input : UNSIGNED32
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7.2.44.0x1A08: Transmit PDO#19 Mapping Parameters

TXPDOL9: Includes the defined process data mapping parameters.
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Name Transmit PDO#19 Mapping Parameters
Index 0x1A18

Object code RECORD

Number of Entries 6

Name Transmit PDO#19 Mapping Parameters

Index 0x1A18 Minimum

Sub Index 0x01 ~ 0x06 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit - Heldbus Type EtherCAT
Default Value

Index Subindex ‘ Data Type Value Descripation

0x00 UNSIGNEDS8 6 Number of mapped object in TxPDO
0x01 UNSIGNED32 0x68410010 StatusWord : UNSIGNED16
0x02 UNSIGNED32 0x68640020 ActualPosition : INTEGER32
0x1A18 | 0x03 UNSIGNED32 0x686C0020 ActualVelocity : INTEGER32
0x04 UNSIGNED32 0x68770010 ActualTorque : INTEGER16
0x05 UNSIGNED32 0x68FD0020 Digitallnput : UNSIGNED32
0x06 UNSIGNED32 0x68610008 ModesOfOperationDisplay : INTEGER8

7.2.45.0x1A19: Transmit PDO#20 Mapping Parameters

TxPDQ20: Includes the defined process data mapping parameters.

Name Transmit PDO#20 Mapping Parameters
Index 0x1A19

Object code RECORD

Number of Entries 6

Name Transmit PDO#19 Mapping Parameters

Index 0x1A19 Minimum

Sub Index 0x01 ~ 0x06 Maximum

Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO

Unit - Feldbus Type EtherCAT
Default Value
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7.2.46.0x1C00 Sync Manager Communication Type
Pre-configured read -only objects are used to read the channel transmission mode of

the EtherCAT Sync Manager.

Name Sync Manager Communication Type
Index 0x1C00

Object code ARRAY

Number of Entries 8

7.2.46.1.Number of used SYNC manager channels

Name Number of used SYNC manager channels

Index 0x1C00 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNED8 PDO Mapping NO
Access Type RO Backup NO

Unit Number Feldbus Type EtherCAT
Default Value 8

7.2.46.2.Communication Type Sync Manager Channel O

Name Communication Type Sync Manager Channel 0

Index 0x1C00 Minimum

Sub Index 0x01 Maximum

Data Type UNSIGNED8 PDO Mapping NO
Access Type RO Backup NO

Unit Number Feldbus Type EtherCAT
Default Value 0x01

0x01: Mailbox Receive (Master -> Slave)

7.2.46.3.Communication Type Sync Manager Channel 1

Name Communication Type Sync Manager Channel 0

Index 0x1C00 Minimum

Sub Index 0x02 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RO Backup NO

Unit Number Heldbus Type EtherCAT
Default Value 0x02

0x02: Mailbox Transmit (Slave -> Master
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7.2.46.4.Communication Type Sync Manager Channel 2

Name Communication Type Sync Manager Channel 0

Index 0x1C00 Minimum

Sub Index 0x03 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RO Backup NO

Unit Number Feldbus Type EtherCAT
Default Value 0x03

0x03: Process Data Output (Master -> Slave)

7.2.46.5.Communication Type Sync Manager Channel 3

Name Communication Type Sync Manager Channel 0

Index 0x1C00 Minimum

Sub Index 0x04 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RO Backup NO

Unit Number Feldbus Type EtherCAT
Default Value 0x04

0x04: Process Data Input (Slave -> Master)

7.2.46.6.Communication Type Sync Manager Channel 4 ~ 7

Name Communication Type Sync Manager Channel 4 ~ 7

Index 0x1CO00 Minimum

Sub Index 0x05 ~ 0 x08 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RO Backup NO

Unit Number Feldbus Type EtherCAT
Default Value 0x00
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7.2.47.0x1C12 Sync Manager Ch2

Used to configure the PDO assignment for Sync

change the object value, the Number of assigned RxPDOs must first be set to 0. Write

access is only permitted in NMT state [Pre -Operational].

Name Sync Manager Ch2
Index 0x1C12

Object code ARRAY

Number of Entries 1

7.2.47.1.Number of assigned PDOs on Sync Manager Ch2

Name Number of assigned PDOs on Sync Manager Ch2
Index 0x1C12 Minimum 0
Sub Index 0x00 Maximum 10
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup NO
Unit - Heldbus Type EtherCAT
Default Value 10

7.2.47.2.PDO Mapping Object assigned RxPDO
Name PDO Mapping Object assigned RxPDO
Index 0x1C12 Minimum 0x1600
Sub Index 0x01 Maximum 0x1609
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup NO
Unit - Feldbus Type EtherCAT
Default Value 0x1608
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7.2.48.0x1C13 Sync Manager Ch3

Used to configure the PDO assignment for Sync
change the value of the assigned TxPDO objects, the Number of assigned TxPDOs must

first be set to 0. Write access is only permitted in NMT state [Pre  -Operational].

Name Sync Manager Ch3
Index 0x1C13

Object code ARRAY

Number of Entries 1

7.2.48.1.Number of assigned PDOs on Sync Manager Ch3

Name Number of assigned PDOs on Sync Manager Ch3
Index 0x1C13 Minimum 0
Sub Index 0x00 Maximum 10
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup NO
Unit - Feldbus Type EtherCAT
Default Value 10

7.2.48.2.PDO Mapping Object assigned TxPDO
Name PDO Mapping Object assigned TxPDO
Index 0x1C13 Minimum 0x1A00
Sub Index 0x01 Maximum 0x1A09
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup NO
Unit - Feldbus Type EtherCAT
Default Value 0x1A00
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7.2.49.0x2000: Motor Pole Pair

Pol e refers

to the

number of

Reference Manual

poles of t

the motor information settings of the drive. Pole Pair is half of the Pole value. If this

value is changed, the motor is recognized as being replaced, and all tuned paramete

rs

will be reset after tuning is completed. Therefore, tuning must be performed again.

Name Motor Pole Pair

Index 0x2000 Minimum 1

Sub Index 0x00 Maximum 255

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 1 Supported in disable state YES

7.2.50.0x2001: Resistance

This parameter represents the motor resistance and is used in the motor information

settings of the drive. Even if not set, motor tuning can still be performed, and once

tuning is completed, the value will be set automatically.

Name Resistance

Index 0x2001 Minimum 1

Sub Index 0x00 Maximum 65,535

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit mo Feldbus Type CANopen, EtherCAT
Default Value 500 Supported in disable state YES

7.2.51.0x2002: D-Axis Inductance

This parameter represents the motor D -axis inductance and is used in the motor

information settings of the drive. Even if not set, motor tuning can still be performed,

and once tuning is completed, the value will be set automatically.

Name D-Axis Inductance

Index 0x2002 Minimum 1

Sub Index 0x00 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit aH Feldbus Type CANopen, EtherCAT
Default Value 500 Supported in disable state YES
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7.2.52.0x2003: Q-Axis Inductance

This parameter represents the motor Q -axis inductance and is used in the motor

Reference Manual

information settings of the drive. Even if not set, motor tuning can still be performed,

and once tuning is completed, the value will be set automatically.

Name Q-Axis Inductance

Index 0x2003 Minimum 1

Sub Index 0x00 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit uH Feldbus Type CANopen, EtherCAT
Default Value 500 Supported in disable state YES

7.2.53.0x2004: Torque Constant

This parameter represents the torque constant of the motor and is used in the motor

information settings of the drive. If this value is changed, the motor is recognized as

being replaced, and all tuned parameters will be reset after tuning is completed.

Therefore, tuning must be performed again.

Name Torque Constant

Index 0x2004 Minimum 1

Sub Index 0x00 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Revolute: Linear: Feldbus Type CANopen, EtherCAT
aNm/A aN/A

Default Value 75000 Supported in disable state YES

7.2.54.0x2005: Back EMF Constant

This parameter represents the motor Back -EMF constant and is used in the motor

information settings of the drive. It is automatically calculated and set when the torque

constant (0x2004), Motor Pole Pair (0x2000), or Magnet Pitch (0x2006) is modified.

Name Back EMF Constant

Index 0x2005 Minimum 1

Sub Index 0x00 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Revolute: Hinear: Feldbus Type CANopen, EtherCAT
9 Wrad/s) a8 Y(m/s)

Default Value 75000 Supported in disable state YES
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7.2.55.0x2006: Magnet Pitch

This parameter represents the Magnet Pitch when using a linear motor and is used in

the motor information settings of the drive.

Reference Manual

Name Magnet Pitch

Index 0x2006 Minimum 1

Sub Index 0x00 Maximum 1,000,000

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit am Feldbus Type CANopen, EtherCAT
Default Value 1000 Supported in disable state | YES

7.2.56.0x2080: Supported Position Sensor Type

This object indicates the position sensors supported by the drive.

Name Supported Position Sensor Type

Index 0x2080 Minimum Drive Specification
Sub Index 0x00 Maximum Drive Specification
Data Type UNSIGNEDL6 PDO Mapping NO

Access Type RO Backup NO

Unit Bit Feldbus Type CANopen, EtherCAT
Default Value Drive Specification Supported in disable state

Each bit of the data corresponds to the availability of a position sensor type as

described in the table below.

BIT ‘ Description

Bit0 Incremental Encoder

Bitl Dual Incremental Encoder
Bit2 Separated Digital Hall Sensor
Bit3 Shared Digital Hall Sensor
Bit4 Sin/Cos Encoder

Bit5 BiSS/SSI Interface Encoder
Bit6 Analog Hall Sensor

Bit7 Tamagawa & Panasonic Serial Encoder
Bit8 Potential Meter

Bit9 SPI

Bit10 EnDat2.2

Bit11 PWM

Bit12 Reserved

Bit13 Reserved

Bit14 Reserved

Bit15 Reserved
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7.2.57.0x2081: Position Sensor Configuration

This object is used to configure whether the position sensor is single or dual, and to

assign which position sensor is used depending on the control mode. It is part of the

driveSs position sensor configuration.
Name Position Sensor Configuration
Index 0x2081 Minimum
Sub Index 0x00 Maximum
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup YES
Unit Number Feldbus Type CANopen, EtherCAT
Default Value OxO0F Supported in disable state YES
BIT ‘ Description
Bit0 Voltage control with position sensorl
Bitl Current control with position sensorl
Bit2 Velocity control with position sensorl
Bit3 Position control with position sensorl
Bit4 Voltage control with position sensor 2
Bit5 Current control with position sensor 2
Bit6 Velocity control with position sensor 2
- Enable dual encoder
Position control with position sensor 2
A When using only one position sensor, Bits 0 3 should be setto 1, and Bits 4 7 should be
set to 0. When using two position sensors, Bit7 must always be setto 1.
A The position sensor used for voltage control and for current control must be the same
(Bit0 = Bit1, Bit4 = Bit5).
A If position sensor 1 is used in voltage control, Bit0 and Bit1 should be set to 1, while Bit4
and Bit5 should be set to 0O (BitO I Bité4,
A When two position sensors are used, if position control is performed with position sensor

1, Bit7 and Bit3 should be set to 1. If position control is performed with position sensor
2, Bit7 should be 1 and Bit3 should be 0.
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7.2.58.0x2090, 0x2098: Position Sensor Typel, 2

Each object defines the type of position sensor 1 and position sensor 2 and is used in

the driveSs position sensor configuration.
Name Position Sensor Typel, 2
Index 0x2090, 0x2098 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup YES
Unit Feldbus Type CANopen, EtherCAT
Default Value 0x00 Supported in disable state | YES

Value (Hexadecimal ) Description

0x00 Incremental Encoder A

0x01 Incremental Encoder & Hall Sensor A

0x02 Hall Sensor A

0x03 Incremental Encoder & Hall Sensor A

0x04 Incremental Encoder with Index & Hall Sensor A
0x05 Incremental Encoder with Index shared Hall Sensor A
0x06 Sin/Cos Encoder

0x10 Incremental Encoder B

0x11 Incremental Encoder & Hall Sensor B

0x12 Hall Sensor B

0x13 Incremental Encoder & Hall Sensor B

0x14 Incremental Encoder with Index & Hall Sensor B
0x15 Incremental Encoder with Index shared Hall Sensor B
Ox7F No Encoder

0x80 BiSS Absolute Encoder

0x81 SSI Absolute Encoder

0x82 Analog Hall Sensor

0x83 Tamagawa Serial Encoder

0x84 SPI Absolute Encoder

0x85 Panasonic Serial Encoder

0x86 Endat2.2
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7.2.59.0x2091, 0x2099: Position Sensor Polarity 1, 2

Each object defines whether position sensor 1 and position sensor 2 are inverted.

Name Position Sensor Polarity 1, 2

Index 0x2091, 0x2099 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Feldbus Type CANopen, EtherCAT
Default Value 0x00 Supported in disable state YES

Bit Description

0 Position Encoder Polarity Inverted

1 Hall Sensor Polarity Inverted

2 Hall Sensor Bit Polarity Inverted

3 Electrical Angle Polarity Inverted

4 Position Encoder Direction Inverted

7.2.60.0x209A: Position Encoder Resolution 2
This object sets the encoder resolution for position sensor 2 in terms of increments per

motor revolution. The resolution for position sensor 1 is set in OX608F.

Name Position Encoder Roslution2
Index 0x209A

Object code RECORD

Number of Entries 2

7.2.60.1.Encoder Increments

Name Encoder Increments

Index 0x209A Minimum 6

Sub Index 0X01 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Count Feldbus Type CANopen, EtherCAT
Default Value 10000 Supported in disable state YES

7.2.60.2.Motor Revolution

Name Motor Revolution

Index 0x209A Minimum 1

Sub Index 0X02 Maximum 1

Data Type UNSIGNED32 PDO Mapping NO

Access Type RwW Backup YES

Unit Count Feldbus Type CANopen, EtherCAT
Default Value 1 Supported in disable state YES
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7.2.61.0x20A0: Shared Hall Sensor Timing Configuration
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When using a shared Hall sensor as a position sensor, this object configures Hall Ready

Time, Hall Valid Time, and Encoder Ready Time.

Name Shared Hall Sensor Timing Configuration
Index 0x20A0

Object code RECORD

Number of Entries 3

Signal
A
Hall
Sensor
Signal
e o Time
Hall Sensor ‘HaIISensor ‘ Encoder
Ready Time Valid Time Ready Time
7.2.61.1.Hall Sensor Ready Time
Name Hall Sensor Ready Time
Index 0x20A0 Minimum 0
Sub Index 0x01 Maximum 10,000
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup YES
Unit msec Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state | YES

7.2.61.2.Hall Sensor Valid Time

Name Hall Sensor Valid Time

Index 0x20A0 Minimum 0

Sub Index 0x02 Maximum 10,000

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit msec Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state YES

7.2.61.3.Incremental Encoder Ready Time

Name Incremental Encoder Ready Time

Index 0x20A0 Minimum 0

Sub Index 0x03 Maximum 10,000

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit msec Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state YES
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7.2.62.0x20A1: Serial Encoder Type

Defines the type of Serial Encoder. This object is used in versions that do not support

object 0x20A2.
Name Serial Encoder Type
Index 0x20A1 Minimum
Sub Index 0X00 Maximum
Data Type UNSIGNEDB2 PDO Mapping NO
Access Type RW Backup YES
Unit Constant Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state | YES

When using SSI or SPI encoders, if the model corresponds to the table below, set it to

that value; if not, set it to General SSI| or General SPI.

Value ‘ Company Product Name
0x00000000 General SSI Encoder

0x00010000 SIKO MSA111C
0x00020000 Renishaw Orbis
0x10000000 General SPI Encoder

0x10020000 Renishaw AksIM_S
0x10020001 Renishaw AksIM_A
0x10020002 Renishaw AksIM_T
0x10020003 Renishaw AksIM2
0x10030000 AMS AS5047
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7.2.63.0x20A2: Serial Encoder Port A Info
This object is used when a Serial Encoder is selected as the position sensor and is used

to configure and display Serial Encoder information.

Name Serial Encoder Port A Info
Index 0x20A2

Object code RECORD

Number of Entries 9

7.2.63.1.Single Turn Bit

Defines the Single Turn Bit of the Serial Encoder.

Name Single Turn Bit

Index 0x20A2 Minimum 1

Sub Index 0X01 Maximum 32

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RwW Backup YES

Unit Bits Feldbus Type CANopen, EtherCAT
Default Value 16 Supported in disable state YES

7.2.63.2.Multi Turn Bit

Defines the Multi Turn Bit of the Serial Encoder.

Name Multi Turn Bit

Index 0x20A2 Minimum 0

Sub Index 0X02 Maximum 32

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Bits Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state YES
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7.2.63.3.Bit Rate Divider

Defines the communication speed of the Serial Encoder.

Name Bit Rate Divider

Index 0x20A2 Minimum

Sub Index 0X03 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RwW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 4 Supported in disable state YES

Bit Rate = 20MHz / 2/ (Bit Rate  Divider + 1)

Value ‘ Description

1 5MHz

3 2.5MHz
4 2MHz

9 21MHz
13 714KHz
19 500KHz

7.2.63.4.Status Bits

Name Bit Rate Divider

Index 0x20A2 Minimum 0

Sub Index 0X04 Maximum 32

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Bits Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state | YES

7.2.63.5.Error Bit Configuration

Name Error Bit Configuration

Index 0x20A2 Minimum

Sub Index 0X05 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state YES
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7.2.63.6.Data Start Bit
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Name Data Start Bit

Index 0x20A2 Minimum 0

Sub Index 0X06 Maximum 32

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT

Default Value 0 Supported in disable state YES
7.2.63.7.Data End Bit

Name Data End Bit

Index 0x20A2 Minimum 0

Sub Index 0X07 Maximum 32

Data Type UNSIGNED8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT

Default Value 15 Supported in disable state YES

7.2.63.8.Conversion Code

Name Conversion Code

Index 0x20A2 Minimum

Sub Index 0X08 Maximum

Data Type UNSIGNED8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state YES

7.2.63.9.Status

Displays the status of the Serial Encoder.

Name Satus

Index 0x20A2 Minimum

Sub Index 0X09 Maximum

Data Type UNSIGNELB2 PDO Mapping NO

Access Type RO Backup NO

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state NO
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7.2.64.0x20A3: Sin/Cos Encoder Minimum/Maximum Voltage
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This object is used when a Sin/Cos Encoder is selected as the position sensor to set

the minimum/maximum voltage of the Sin/Cos Encoder.

Name Sin/Cos Encoder Minimum/Maximum Voltage
Index 0x20A3

Object code ARRAY

Number of Entries 6

7.2.64.1.Sin Voltage Minimum Voltage

Name Sin Voltage Minimum Voltage

Index 0x20A3 Minimum -1,400,000

Sub Index 0x01 Maximum -600,000

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit aVv Feldbus Type CANopen, EtherCAT
Default Value -600,000 Supported in disable state YES

7.2.64.2.Sin Voltage Maximum Voltage

Name Sin Voltage Maximum Voltage

Index 0x20A3 Minimum 600,000

Sub Index 0x02 Maximum 1,400,000

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit aVv Feldbus Type CANopen, EtherCAT
Default Value 600,000 Supported in disable state YES

7.2.64.3.Cos Voltage Minimum Voltage

Name Cos Voltage Minimum Voltage

Index 0x20A3 Minimum -1,400,000

Sub Index 0x03 Maximum -600,000

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit aVv Feldbus Type CANopen, EtherCAT
Default Value -600,000 Supported in disable state YES

7.2.64.4.Cos Voltage Maximum Voltage

Name Cos Voltage Maximum Voltage

Index 0x20A3 Minimum 600,000

Sub Index 0x04 Maximum 1,400,000

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit aV Feldbus Type CANopen, EtherCAT
Default Value 600,000 Supported in disable state YES
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7.2.64.5.Reference Voltage Minimum Voltage
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Name Reference Voltage Minimum Voltage
Index 0x20A3 Minimum -1,400,000
Sub Index 0x05 Maximum -600,000
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit aVv Feldbus Type CANopen, EtherCAT
Default Value Re.zférence Voltage Supported in disable state YES
Minimum Voltage
7.2.64.6.Reference Voltage Maximum Voltage
Name Reference Voltage Maximum Voltage
Index 0x20A3 Minimum 600,000
Sub Index 0x06 Maximum 1,400,000
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit aVv Feldbus Type CANopen, EtherCAT
Default Value 600,000 Supported in disable state YES

7.2.65.0x20A4: Analog Hall Sensor Minimum/Maximum Voltage

When an Analog Hall Sensor is used as the position sensor, this object sets the

minimum/maximum voltage of the Analog Hall Sensor.

Name Analog Hall Sensor Minimum/Maximum Voltage
Index 0x20A4

Object code ARRAY

Number of Entries 6

7.2.65.1.U Phase Minimum Voltage

Name U Phase Minimum Voltage

Index 0x20A4 Minimum 0

Sub Index 0x01 Maximum 2,000,000

Data Type UNSIGNELB2 PDO Mapping NO

Access Type RW Backup YES

Unit aVv Feldbus Type CANopen, EtherCAT
Default Value 1,000,000 Supported in disable state YES

7.2.65.2.U Phase Maximum Voltage

Name U Phase Maximum Voltage

Index 0x20A4 Minimum 3,000,000

Sub Index 0x02 Maximum 5,000,000

Data Type UNSIGNEB2 PDO Mapping NO

Access Type RW Backup YES

Unit aV Feldbus Type CANopen, EtherCAT
Default Value 4,000,000 Supported in disable state YES

welcon ss:

184 / 285




Welcon Servo Drive

7.2.65.3.V Phase Minimum Voltage
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Name V Phase Minimum Voltage

Index 0x20A4 Minimum 0

Sub Index 0x03 Maximum 2,000,000

Data Type UNSIGNEB2 PDO Mapping NO

Access Type RW Backup YES

Unit aV Feldbus Type CANopen, EtherCAT
Default Value 1,000,000 Supported in disable state YES

7.2.65.4.V Phase Maximum Voltage

Name V Phase Maximum Voltage

Index 0x20A4 Minimum 3,000,000

Sub Index 0x04 Maximum 5,000,000

Data Type UNSIGNEB2 PDO Mapping NO

Access Type RW Backup YES

Unit aVv Feldbus Type CANopen, EtherCAT
Default Value 4,000,000 Supported in disable state YES

7.2.65.5.W Phase Minimum Voltage

Name W Phase Minimum Voltage

Index 0x20A4 Minimum 0

Sub Index 0x05 Maximum 2,000,000

Data Type UNSIGNEB2 PDO Mapping NO

Access Type RW Backup YES

Unit aVv Feldbus Type CANopen, EtherCAT
Default Value 1,000,000 Supported in disable state YES

7.2.65.6.W Phase Maximum Voltage

Name W Phase Maximum Voltage

Index 0x20A4 Minimum 3,000,000

Sub Index 0x01 Maximum 5,000,000

Data Type UNSIGNELB2 PDO Mapping NO

Access Type RW Backup YES

Unit aVv Feldbus Type CANopen, EtherCAT
Default Value 4,000,000 Supported in disable state YES
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7.2.66.0x20A5: Actual Position Offset

Defines the offset of the Position Actual Value (0x6064).

Reference Manual

Name Actual Position Offset

Index 0x20A5 Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER2 PDO Mapping NO

Access Type RW Backup YEW

Unit Counts Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state YES

The Position Actual Value (0x6064) is generated in the Position Unit by subtracting the

Actual Position Offset (0x20A5) from the position data received from the position sensor.

The Position Unit is defined by the Position Notation Index (0x6089) and the Position
Dimension Index (Ox608A).

Example: Position Unit: Counts (step)

If the current position value of the position sensor is 2,000 and the Actual Position

Offset (0x20A5) is set to 2,000, the Position Actual Value (0x6064) will be 0. If it is set

to -2,000, the Position Actual Value (0x6064) will be 4,000.

7.2.67.0x20A6: Serial Encoder Port B Info

This object is used in drives that support Dual Serial Encoder to configure and display

the encoder information of Serial Encoder Port B.

Name Serial Encoder Port B Info
Index 0x20A6

Object code RECORD

Number of Entries 9

The content of the Subindex is the same as 7.2.63 Serial Encoder Port A (0x20A2) (p.180).
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7.2.68.0x20F2 Analog Inputl

Displays the value of the Analog Input.

Reference Manual

Name Analog Inputl
Index 0x20F2 Minimum -10,000
Sub Index 0x00 Maximum 10,000
Data Type INTEGER16 PDO Mapping TXPDO
Access Type RO Backup NO
Unit mV Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.69.0x20F6. Analog Inputl Offset
Name Analog Inputl Offset
Index 0x20F6 Minimum -10,000
Sub Index 0x00 Maximum 10,000
Data Type INTEGER16 PDO Mapping NO
Access Type RW Backup YES
Unit mV Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.70.0x20FE Torque Control with Analog Input Mode Parameters
This object defines configuration parameters for torque control using Analog Input. It
is used when the operation mode (0x6060) is set to Torque Regulation Control with

Analog Input Mode ( -4).

Name Torque Control with Analog Input Mode Parameters
Index 0x20FE

Object code RECORD

Number of Entries 4

7.2.70.1.Analog Input Voltage to Torque Constant

This object converts Analog Input values into torque values.

Name Analog Input Voltage to Torque Constant

Index Ox20FE Minimum -32,768

Sub Index 0x01 Maximum 32,767

Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup YES

Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 1,000
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7.2.70.2.Analog Input Dead Zone

Reference Manual

Name Analog Input Dead Zone
Index 0x20FE Minimum 0
Sub Index 0x02 Maximum 10,000
Data Type INTEGER16 PDO Mapping NO
Access Type RW Backup YES
Unit mV Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.70.3.P-Gain
Name P-Gain
Index O0x20FE Minimum 0
Sub Index 0x03 Maximum 65,535
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup YES
Unit 10® Feldbus Type CANopen, EtherCAT
Default Value 100
7.2.70.4.1-Gain
Name I-Gain
Index 0x20FE Minimum 0
Sub Index 0x04 Maximum 65,535
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup YES
Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 100
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7.2.71.0x2100: Motor Phase

Reference Manual

Defines the Phase information of the motor. This is automatically set after phase tuning

is completed.
Name Motor Phase
Index 0x2100 Minimum
Sub Index 0x00 Maximum
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup YES
Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Value ‘ Description

PWM 123 y

Motor UVW

PWM 123 y

Motor UWV

PWM 123 y

Motor VUW

PWM 123 y

Motor VWU

PWM 123 y

Motor WUV

(b |W|N|F|O

PWM 123 y

Motor WVU

7.2.72.0x2101: Electric Angle Offset

Defines the electrical angle offset of the motor. This is automatically set after phase

tuning is completed.

Name Electric Angle Offset
Index 0x2101 Minimum -3,600
Sub Index 0x00 Maximum 3,600
Data Type INTEGER16 PDO Mapping NO
Access Type RW Backup YES
Unit degree*10-! Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.73.0x2102: D-Axis Voltage
Sets the D-axis voltage.
Name D-Axis Voltage
Index 0x2102 Minimum -DC Link Voltage
Sub Index 0x00 Maximum +DC Link Voltage
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup NO
Unit mV Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.74.0x2103: Q-Axis Voltage

Sets the Q-axis voltage.

Reference Manual

Used as the target voltage in Voltage Regulation Mode.

Name Q-Axis Voltage
Index 0x2103 Minimum -DC Link Voltage
Sub Index 0x00 Maximum +DC Link Voltage
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup NO
Unit mV Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.75.0x2104: U Phase Voltage
Displays the U-phase voltage.
Name U Phase Voltage
Index 0x2104 Minimum -DC Link Voltage
Sub Index 0x00 Maximum +DC Link Voltage
Data Type INTEGER32 PDO Mapping NO
Access Type RO Backup NO
Unit mV Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.76.0x2105: V Phase Voltage
Displays the V-phase voltage.
Name V Phase Voltage
Index 0x2105 Minimum -DC Link Voltage
Sub Index 0x00 Maximum +DC Link Voltage
Data Type INTEGER32 PDO Mapping NO
Access Type RO Backup NO
Unit mV Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.77.0x2106: W Phase Voltage
Displays the W -phase voltage.
Name W Phase Voltage
Index 0x2106 Minimum -DC Link Voltage
Sub Index 0x00 Maximum +DC Link Voltage
Data Type INTEGER32 PDO Mapping NO
Access Type RO Backup NO
Unit mV Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.78.0x2107: Hall Sensorl Pattern

Displays the Hall sensor pattern of Port A.

Reference Manual

Name Hall Sensorl Pattern

Index 0x2107 Minimum 1

Sub Index 0x00 Maximum 6

Data Type UNSIGNEDS8 PDO Mapping TxPDO

Access Type RO Backup NO

Unit U(Bit0), V(Bit1), W(Bit2) Feldbus Type CANopen, EtherCAT
Default Value 0

Bit ‘ Description
0 U
1 \Y
2 w

When the Hall sensor is correctly input, the Hall Sensor Pattern appears in the sequence

5-1-3-2-6-4 or 4-6-2-3-1-5.

7.2.79.0x2108: Actual Electrical Angle

Displays the electrical angle of the motor.

Name Actual Electric Angle

Index 0x2108 Minimum -3,600

Sub Index 0x00 Maximum 3,600

Data Type INTEGER16 PDO Mapping NO

Access Type RO Backup NO

Unit degree*10-! Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.80.0x2109: Phase Searching Parameters

These are the parameters used when detecting the motor phases (Phase Tuning).

Name Phase Searching Parameters
Index 0x2109

Object code RECORD

Number of Entries 4

7.2.80.1.Phase Searching Current

Sets the current used for detecting the motor phases.

Name Phase Searching Current

Index 0x2109 Minimum 10

Sub Index 0x01 Maximum 500

Data Type UNSIGNEDL6 PDO Mapping NO

Access Type RW Backup YES

Unit % (Rated Current) Feldbus Type CANopen, EtherCAT
Default Value 100 Supported in disable state YES
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7.2.80.2.Time to Increase Current

Sets the rise time of the current when detecting the motor phases.

Reference Manual

Name Time to Increase Current

Index 0x2109 Minimum 10

Sub Index 0x02 Maximum 250

Data Type UNSIGNED3 PDO Mapping NO

Access Type RW Backup YES

Unit 10ms Feldbus Type CANopen, EtherCAT
Default Value 100 Supported in disable state YES

7.2.80.3.Phase Searching Time

Sets the time for detecting the motor phases.

Name Phase Searching Current

Index 0x2109 Minimum 10

Sub Index 0x03 Maximum 250

Data Type UNSIGNEB PDO Mapping NO

Access Type RW Backup YES

Unit 10ms Feldbus Type CANopen, EtherCAT
Default Value 100 Supported in disable state YES

7.2.80.4.Minimum Movement Electrical Angle

Sets the minimum electrical angle movement when detecting the motor phases.

Name Phase Searching Current

Index 0x2109 Minimum -120

Sub Index 0x04 Maximum 120

Data Type UNSIGNE8 PDO Mapping NO

Access Type RW Backup YES

Unit Degree Feldbus Type CANopen, EtherCAT
Default Value 0 Supported in disable state YES
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7.2.81.0x210A: Hall Sensor2 Pattern

Displays the Hall sensor pattern of Port B.

Reference Manual

Name Hall Sensor2 Pattern

Index 0x210A Minimum 1

Sub Index 0x00 Maximum 6

Data Type UNSIGNEDS8 PDO Mapping TxPDO

Access Type RO Backup NO

Unit U(Bit0), V(Bit1), W(Bit2) Feldbus Type CANopen, EtherCAT
Default Value 0

Bit ‘ Description
0 U
1 \Y
2 W

When the Hall sensor is correctly input, the Hall Sensor Pattern appears in the sequence

5-1-3-2-6-4 or 4 -6-2-3-1-5.

7.2.82.0x2180: Target Current

Sets the target current in Current Mode.

Name Target Current
Index 0x2180 Minimum -Motor Rated Current
Sub Index 0x00 Maximum +Motor Rated Current
Data Type INTEGER32 PDO Mapping RxPDO
Access Type RW Backup YES
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.83.0x2181: Actual Current
Displays the motor current value.
Name Actual Current
Index 0x2181 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.84.0x2182: Averaged Current

Displays the average motor current value.

Reference Manual

Name Averaged Current
Index 0x2182 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.85.0x2183: D-Axis Demand Current

Displays the motor D -axis demand current.
Name D-Axis Demand Current
Index 0x2183 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.86.0x2184: Q-Axis Demand Current

Displays the motor Q -axis demand current.
Name Q-Axis Demand Current
Index 0x2184 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.87.0x2185:; D-Axis Actual Current

Displays the motor D -axis current value.

Reference Manual

Name D-Axis Actual Current
Index 0x2185 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.88.0x2186: Q-Axis Actual Current
Displays the motor Q -axis current value.
Name Q-Axis Actual Current
Index 0x2186 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.89.0x2187: U Phase Actual Current

Displays the motor U -phase current.

Reference Manual

Name U Phase Actual Current
Index 0x2187 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.90.0x2188: V Phase Actual Current
Displays the motor V-phase current.
Name V Phase Actual Current
Index 0x2188 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.91.0x2189: W Phase Actual Current
Displays the motor W-phase current.
Name W Phase Actual Current
Index 0x2189 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.92.0x21A0: Current Control Parameter Set

Defines the parameters used for current control.

Reference Manual

Name Current Control Parameter Set
Index 0x21A0

Object code RECORD

Number of Entries 6

7.2.92.1.D-Axis Current Controller P -Gain

Sets the P gain of the D

-axis current controller.

Name D-Axis P-Gain

Index 0x21A0 Minimum 0

Sub Index 0x01 Maximum 1,000,000,000

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 1000

7.2.92.2.D-Axis Current Controller | -Gain

Sets the | gain of the D -axis current controller.

Name D-Axis |-Gain
Index 0x21A0 Minimum 0
Sub Index 0x02 Maximum 1,000,000,000
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 1000
7.2.92.3.Reserved
Name Reserved
Index 0x21A0 Minimum 0
Sub Index 0x03 Maximum 1,000,000,000
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup NO
Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.92.4.Q-Axis Current Controller P -Gain

Sets the P gain of the Q -axis current controller.

Reference Manual

Name Q-Axis P-Gain

Index 0x21A0 Minimum 0

Sub Index 0x04 Maximum 1,000,000,000

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit 10°¢ Feldbus Type CANopen, EtherCAT
Default Value 1000

7.2.92.5.Q-Axis Current Controller | -Gain
Sets the | gain of the Q

-axis current controller.

Name Q-Axis I-Gain
Index 0x21A0 Minimum 0
Sub Index 0x05 Maximum 1,000,000,000
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 1000
7.2.92.6.Reserved
Name Reserved
Index 0x21A0 Minimum 0
Sub Index 0x06 Maximum 1,000,000,000
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup NO
Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.93.0x21A1: Current Controller Bandwidth

Sets the bandwidth of the current controller.

Name Current Controller Bandwidth

Index Ox21A1 Minimum 1,000

Sub Index 0x00 Maximum 20,000

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit Hz Feldbus Type CANopen, EtherCAT
Default Value 3000

welcon ss:

198 / 285




Welcon Servo Drive

7.2.94.0x21A2: Cogging Torque Compensation
Defines the parameters for cogging torque compensation.

This feature is planned for support. Currently, it is not supported.

Reference Manual

Name Cogging Torque Compensation
Index 0x21A2
Object code RECORD

Number of Entries

4

7.2.94.1.Cogging Torque Amplitude

Name Cogging Torque Amplitude
Index Ox21A2 Minimum -2,147,483,648
Sub Index 0x01 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 3
7.2.94.2.Cogging Torque Harmonic
Name Cogging Torque Harmonic
Index 0x21A2 Minimum 1
Sub Index 0x02 Maximum 255
Data Type UNSIGNE3 PDO Mapping NO
Access Type RW Backup YES
Unit Number Feldbus Type CANopen, EtherCAT
Default Value 1
7.2.94.3.Cogging Torque Compensation Gain
Name Cogging Torque Harmonic
Index 0x21A2 Minimum 0
Sub Index 0x03 Maximum 65,535
Data Type INTEGER32 PDO Mapping NO
Access Type RO Backup YES
Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 1000
7.2.94.4.Estimated Cogging Torque
Name Estimated Cogging Torque
Index 0x21A2 Minimum -2,147,483,648
Sub Index 0x04 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping NO
Access Type RO Backup NO
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.95.0x21A3: Velocity Limit in Torque Mode

Reference Manual

Sets the speed limit value when the motor is driven with Modes of Operation (0x6060)

set to Cyclic Synchronous Torque Mode (CST), Torque Regulation Mode (TRM), or

Current Regulation Mode (CRM).

Name Velocity Limit in Torque Mode

Index 0x21A3 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNEDL6 PDO Mapping

Access Type RW Backup

Unit Revolute: Hinear: Feldbus Type CAN, ECAT
RPM mm/s

Default Value 0

7.2.96.0x21CO0: Current Command Filter Configuration

Configures the current command filter.

Name Current Command Filter Configuration

Index 0x21C0 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNELB2 PDO Mapping

Access Type RW Backup

Unit - Feldbus Type CAN, ECAT

Default Value 0x0000

The current command filter can be set according to the values in the table below.

Value ‘ Description

No Filter

First Order Low Pass Filter

Moving Average Filter

Set Point Filter

First Order Adaptive Windowing Filter

Second Order Fitting Curve

Extended Kalman Filter

Extended State Observer

Reserved

© (o |N|OoO|ju |~ |W NP |O

Reserved

10 Reserved

4095 Reserved

The upper 4 bits (bits 12 f 15) of object 0x21CO define whether Notch Filters 1 4 are

applied.

‘ Description

12 Notch Filterl
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Reference Manual

13

Notch Filter2

14

Notch Filter3

15

Notch Filter4

welcon ss:

201 / 285



Welcon Servo Drive

Reference Manual

7.2.97.0x21C1: Low Pass Filter Cut-off Frequency for Current Command

Name Low Pass Filter Cut-Off Frequency for Current Command

Index 0x21C1 Minimum 0

Sub Index 0x00 Maximum 50,000

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit 0.1Hz Feldbus Type CANopen, EtherCAT
Default Value 500

7.2.98.0x21C3: Set Point Filter Coefficient for Current Command

Name Set Point Filter Coefficient for Current Command

Index 0x21C3 Minimum 0

Sub Index 0x00 Maximum 100

Data Type UNSIGNEB PDO Mapping NO

Access Type RW Backup YES

Unit 102 Feldbus Type CANopen, EtherCAT
Default Value 50
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7.2.99.0x21C5~0x21C8: Notch Filter1 ~4 for Current Command

Name Notch Filterl for Current Command
Index 0x21C5

Object code RECORD

Number of Entries 3

7.2.99.1.Centre Frequency

Name Centre Frequency
Index 0x21C5~0x21C8 Minimum 1,000
Sub Index 0x01 Maximum 50,000
Data Type UNSINED16 PDO Mapping NO
Access Type RW Backup YES
Unit 0.1Hz Feldbus Type CANopen, EtherCAT
Default Value 1000
7.2.99.2.Bandwidth
Name Bandwidth
Index 0x21C5~0x21C8 Minimum 1
Sub Index 0x02 Maximum 1,000
Data Type UNSINED16 PDO Mapping NO
Access Type RW Backup YES
Unit 0.1Hz Feldbus Type CANopen, EtherCAT
Default Value 10
7.2.99.3.Depth (Attenuation)
Name Depth (Attenuation)
Index 0x21C5~0x21C8 Minimum 1
Sub Index 0x03 Maximum 600
Data Type UNSINED16 PDO Mapping NO
Access Type RW Backup YES
Unit -0.1dB Feldbus Type CANopen, EtherCAT
Default Value 30
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7.2.100.0x21EQ Current Feedback Filter Configuration

Configures the current feedback filter.

Reference Manual

Name Current Feedback Filter Configuration

Index 0x21EOQ Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNEB2 PDO Mapping NO

Access Type RW Backup YES

Unit - Feldbus Type CANopen, EtherCAT
Default Value 0x0000

The current feedback filter can be set according to the values in the table below.

Value Description

No Filter

First Order Low Pass Filter

Moving Average Filter

Set Point Filter

First Order Adaptive Windowing Filter

Second Order Fitting Curve

Extended Kalman Filter

Extended State Observer

Reserved

O (o (N |bh|wWw|N|F|[O

Reserved

Reserved

Reserved

The upper 4 bits (bits 12 f15) of object 0x21EQ0 define whether Notch Filters 1 4 are

applied.
Bit
12

‘ Description
Notch Filterl

13

Notch Filter2

14

Notch Filter3

15

Notch Filter4
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7.2.101.0x2200: Velocity Control Parameter Configuration

Reference Manual

Sets the velocity control mode and the velocity control parameter set number.

Name Velocity Control Parameter Configuration
Index 0x2200

Object code RECORD

Number of Entries 2

7.2.101.1. Operation Mode

Configures the velocity control mode.

Name Operation Mode

Index 0x2200 Minimum 0

Sub Index 0x01 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

The velocity control mode can be set to the following values:

Value ‘ Description

0 Common Mode
1 Separated Mode
2 Dual Mode
3 Index Mode

Common Mode: Uses the parameters defined in Velocity Control Parameter Set 1 (0x2201)
for velocity control.

Separated Mode: Uses 0x2201 for acceleration, 0x2202 for constant speed, 0x2203 for
deceleration, and 0x2204 after reaching the target speed.

Dual Mode: Applies different parameter sets before and after reaching the target speed.

If the Index of Velocity Control Parameter Set (0x2200:0x02) is 0 or 1, 0x2201 is used
before reaching the target speed and 0x2202 after reaching it. If set to 2 or 3, 0x2203 is
used before reaching the target speed and 0x2204 after reaching it.

Index Mode: Uses the parameter set specified by the index defined in Index of Velocity

Control Parameter Set (0x2200:0x02).
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7.2.101.2. Index of Velocity Control Parameter Set

Sets the number of the velocity control parameter set to be used.

Reference Manual

Name Index of Velocity Control Parameter Set

Index 0x2200 Minimum 0

Sub Index 0x02 Maximum 3

Data Type UNSIGNED3 PDO Mapping RxPDO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Configures the velocity control parameters.

7.2.102.0x2201~0x2204: Velocity Control Parameter Set 1~4

Name Velocity Control Parameter Set 1
Index 0x2201

Object code RECORD

Number of Entries 9

7.2.102.1.Velocity Controller P-Gain

Sets the P gain of the velocity controller. This value is automatically adjusted when the

velocity controller bandwidth (0x2201:0x06) is changed.

Name Velocity Controller P-Gain

Index 0x2201~0x2204 Minimum 0

Sub Index 0x01 Maximum 1,000,000,000

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit 106 Feldbus Type CANopen, EtherCAT
Default Value 100

7.2.102.2.Velocity Controller I-Gain

Sets the | gain of the velocity controller. This value is automatically adjusted when the

velocity controller bandwidth (0x2201:0x06) is changed.

Name Velocity Controller |-Gain

Index 0x2201~0x2204 Minimum 0

Sub Index 0x02 Maximum 1,000,000,

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 100
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7.2.102.3.Velocity Controller Alpha -Gain

Reference Manual

Name Velocity Controller Alpha -Gain

Index 0x2201~0x2204 Minimum 0

Sub Index 0x03 Maximum 100

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.102.4.Velocity Feed-Forward Gain

Sets the feed-forward gain of the velocity controller.

Name Velocity Feed-Forward Gain

Index 0x2201~0x2204 Minimum 50

Sub Index 0x04 Maximum 250

Data Type UNSIGNED8 PDO Mapping NO

Access Type RW Backup YES

Unit % Feldbus Type CANopen, EtherCAT
Default Value 50

7.2.102.5.Acceleration Feed-Forward Gain

Sets the acceleration feed -forward gain of the velocity controller.

Name Acceleration Feed-Forward Gain
Index 0x2201~0x2204 Minimum 50
Sub Index 0x05 Maximum 250
Data Type UNSIGNED8 PDO Mapping NO
Access Type RW Backup YES
Unit % Feldbus Type CANopen, EtherCAT
Default Value 50

7.2.102.6.Bandwidth

Sets the bandwidth of the velocity controller.

Name Bandwidth
Index 0x2201~0x2204 Minimum 1
Sub Index 0x06 Maximum 2000
Data Type UNSIGNEDL6 PDO Mapping NO
Access Type RW Backup YES
Unit Hz Feldbus Type CANopen, EtherCAT
Default Value 200
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7.2.102.7.System Inertia

Reference Manual

Sets the system inertia. This value is automatically configured after completing velocity

tuning.
Name System Inertia
Index 0x2201~0x2204 Minimum 0
Sub Index 0x07 Maximum 4,294,967,295
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit Revolute: Linear: Feldbus Type CANopen, EtherCAT
mg} ém | aN
Default Value 100,000

7.2.102.8.Coulomb Friction

Sets the friction. This value is automatically configured after completing velocity tuning.

Name Coulomb Friction

Index 0x2201 Minimum 1

Sub Index 0x08 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Revolute: Linear: Feldbus Type CANopen, EtherCAT
a Nm aN

Default Value 0

7.2.102.9.Viscos Friction

Sets the friction. This value is automatically configured after completing velocity tuning.

@ N ffrad/s) | uN(m/s)

Name Viscos Friction

Index 0x2201 Minimum 1

Sub Index 0x09 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Revolute: Linear: Feldbus Type CANopen, EtherCAT

Default Value

0
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7.2.103.0x2205: Velocity Following Error Window
This object is used to check for velocity errors. If set to 0, velocity errors are not
monitored. When the Velocity Following Error Window is set to a value greater than 0,
if the difference between Demand Velocity and Actual Velocity exceeds this value, a

Speed Error (Error Code: 0x7310) will occur.

Name Velocity Following Error Window

Index 0x2205 Minimum 0

Sub Index 0x00 Maximum 65,535

Data Type UNSIGNEDL6 PDO Mapping NO

Access Type RW Backup YES

Unit Revolute: Linear: Feldbus Type CANopen, EtherCAT
RPM mm/s

Default Value 0

7.2.104.0x2210: Velocity Auto -Tuning Acceleration

Sets the motor drive acceleration for velocity auto -tuning.

Name Velocity Auto -Tuning Acceleration

Index 0x2210 Minimum 1,000

Sub Index 0x00 Maximum Maximum
Acceleration(0x60C5)

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit Acceleration Unit Heldbus Type CANopen, EtherCAT

Default Value 1,000

7.2.105.0x2211: Velocity Auto -Tuning Velocity
Sets the motor drive speed for velocity auto  -tuning.

Name Velocity Auto -Tuning Velocity

Index 0x2211 Minimum 1

Sub Index 0x00 Maximum Maximum Profile
Velocity (0x607F)

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit Velocity Unit Heldbus Type CANopen, EtherCAT

Default Value 500

7.2.106.0x2212: Velocity Auto - Tuning Position
Sets the motor drive position for velocity auto  -tuning. The motor moves by the defined

position data during the auto -tuning process.
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Name Velocity Auto -Tuning Position

Index 0x2212 Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup NO

Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 10000
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7.2.107.0x2240: Velocity Feedback Filter Configuration

Configures the velocity feedback filter.

Reference Manual

Name Velocity Feedback Filter Configuration

Index 0x2240 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup NO

Unit - Feldbus Type CANopen, EtherCAT
Default Value 0

Value ‘ Description

No Filter

First Order Low Pass Filter

Moving Average Filter

Set Point Filter

First Order Adaptive Windowing Filter

Second Order Fitting Curve

Extended Kalman Filter

Extended State Observer

Reserved

© |0 (N ||~ |W N | |[O

Reserved

Reserved

Reserved

The upper 4 bits (bits 12 f15) of object 0x2240 define whether Notch Filters 1 4 are

applied.
Bit
12

Description
Notch Filterl

13

Notch Filter2

14

Notch Filter3

15

Notch Filter4
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7.2.108.0x2241: Low Pass Filter Cut Off Frequency for Velocity Feedback

Sets the cutoff frequency of the velocity feedback.

Name Low Pass Filter Cut-Off Frequency for Velocity Feedback

Index 0x2241 Minimum 0

Sub Index 0x00 Maximum 10,000

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit 0.1Hz Feldbus Type CANopen, EtherCAT
Default Value 500

7.2.109.0x2244: Window Size of First Order Adaptive Window for Velocity Feedback

Name Window Size of First Order Adaptive Window for Velocity Feedback

Index 0x2244 Minimum 1

Sub Index 0x00 Maximum 16

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 3

7.2.110.0x2245: Second Order Fitting Curve Coefficient for Velocity Feedback

Name Second Order Fitting Curve Coefficient for Velocity Feedback

Index 0x2245 Minimum 1

Sub Index 0x00 Maximum 8

Data Type UNSIGNED8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 2
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7.2.111.0x2247: Observer for Velocity Control

Reference Manual

Name Observer for Velocity Control
Index 0x2247

Object code RECORD

Number of Entries 6

7.2.111.1.Bandwidth

Sets the observer bandwidth. Changing this object will also change the observer gain.

Name Bandwidth
Index 0x2247 Minimum 20
Sub Index 0x01 Maximum 1,000
Data Type UNSIGNEDL6 PDO Mapping NO
Access Type RW Backup YES
Unit Hz Feldbus Type CANopen, EtherCAT
Default Value 200
7.2.111.2.Position Correction Gain
Name Position Correction Gain
Index 0x2247 Minimum 0
Sub Index 0x02 Maximum 4,294,967,295
Data Type UNSIGNELB2 PDO Mapping NO
Access Type RW Backup YES
Unit 106 Feldbus Type CANopen, EtherCAT
Default Value 100,000
7.2.111.3.Velocity Correction Gain
Name Velocity Correction Gain
Index 0x2247 Minimum 0
Sub Index 0x03 Maximum 4,294,967,295
Data Type UNSIGNELB2 PDO Mapping NO
Access Type RW Backup YES
Unit 103 Hz FHeldbus Type CANopen, EtherCAT
Default Value 100,000
7.2.111.4.Load Correction Gain
Name Load Correction Gain
Index 0x2247 Minimum 0
Sub Index 0x04 Maximum 4,294,967,295
Data Type UNSIGNEB2 PDO Mapping NO
Access Type RW Backup YES
Unit Revolte: Linear: Feldbus Type CANopen, EtherCAT
aNm/rad aN/m
Default Value 100,000
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7.2.111.5.Estimated Velocity

Indicates the estimated velocity from the observer.

Reference Manual

Name Estimated Velocity

Index 0x2247 Minimum -2,147,483,648

Sub Index 0x05 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping TXPDO

Access Type RO Backup NO

Unit Velocity Unit Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.111.6.Estimated Load

Indicates the estimated external load torque from the observer.

Name Estimated Load

Index 0x2247 Minimum -2,147,483,648

Sub Index 0x06 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping TxPDO

Access Type RO Backup NO

Unit Revolute: Linear: Feldbus Type CANopen, EtherCAT
aNm aN

Default Value 0
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7.2.112.0x2260: External Load Torque Feed-Forward Gain

Reference Manual

Sets the gain that defines the compensation level for external load torque

compensation.
Name External Load Torque Feed-Forward Gain
Index 0x2260 Minimum 0
Sub Index 0x00 Maximum 100
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup YES
Unit % Feldbus Type CANopen, EtherCAT
Default Value 50

7.2.113.0x2261: External Load Torque Dead zone

Compensation is applied only when the estimated external load torque exceeds the

value set in this object.

Name External Load Torque Dead zone

Index 0x2261 Minimum 0

Sub Index 0x00 Maximum 100

Data Type UNSIGNED8 PDO Mapping NO

Access Type RW Backup YES

Unit % Feldbus Type CANopen, EtherCAT
Default Value 5

7.2.114.0x2262: External Load Torque Actual Value

Indicates the estimated external load torque.

Name External Load Torque Actual Value

Index 0x2262 Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping NO

Access Type RO Backup NO

Unit Revolute: Hinear: Feldbus Type CANopen, EtherCAT
mNm mN

Default Value 0

7.2.115.0x2263: External Load Torque Threshold

Sets the threshold value for external load. If the estimated external load exceeds this

threshold, the motor stops and an error occurs.

Name External Load Torque Threshold

Index 0x2263 Minimum 0

Sub Index 0x00 Maximum 2,147,483,647

Data Type UNSIGNEB2 PDO Mapping NO

Access Type RW Backup YES

Unit Revolute: Linear: Feldbus Type CANopen, EtherCAT
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mNm ‘ mN

Default Value

0

7.2.116.0x2280: Position Control Parameters Configuration

Sets the position control mode and the position control parameter set number.

Name Position Control Parameters Configuration
Index 0x2280

Object code RECORD

Number of Entries 2

7.2.116.1. Operation Mode

Configures the position control mode.

Name Operation Mode

Index 0x2280 Minimum See the table below
Sub Index 0x01 Maximum See the table below
Data Type UNSIGNELB2 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Value Description

0 Common Mode
1 Separated Mode
2 Dual Mode

3 Index Mode

> >

Common Mode: Uses the parameter set defined in 0x2281 for position control.

Separated Mode: Uses 0x2281 during acceleration, 0x2282 during constant velocity,

0x2283 during deceleration, and 0x2284 after reaching the target position.

A Dual Mode: Applies different parameter sets before and after reaching the target position.

If the Index of Position Control Parameter Set (0x2280:0x02) is set to 0 or 1, 0x2281 is

used before reaching the target and 0x2282 after reaching it. If set to 2 or

used before reaching the target and 0x2284 after reaching it.

3, 0x2283 is

A Index Mode: Uses the parameter set corresponding to the index defined in Index of

Position Control Parameter Set (0x2280:0x02).

7.2.116.2.Index of Position Control Parameter Set

Sets the number of the position control parameter set to be used.

Name Index of Position Control Parameter Set

Index 0x2280 Minimum

Sub Index 0x02 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.117.0x2281~0x2284: Position Control Parameter Set 1~4

Reference Manual

Holds the parameters of the position controller. The position controller is implemented

as a digital PID controller.

Name Position Control Parameter Set 1~4
Index 0x2281~0x2284

Object code RECORD

Number of Entries 3

7.2.117.1.P-Gain

Sets the proportional gain of the position controller.

Name Position Controller P-Gain
Index 0x2281~0x2284 Minimum 0
Sub Index 0x01 Maximum 1,000,000,000
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit 103 Feldbus Type CANopen, EtherCAT
Default Value 30000
7.2.117.2.1-Gain

Sets the integral gain of the position controller.
Name Position Controller I-Gain
Index 0x2281~0x2284 Minimum 0
Sub Index 0x02 Maximum 1,000,000,000
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit 103 Heldbus Type CANopen, EtherCAT
Default Value 0

7.2.117.3.Reserved

Name Reserved
Index 0x2281~0x2284 Minimum 0
Sub Index 0x03 Maximum 1,000,000,000
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit 103 Heldbus Type CANopen, EtherCAT
Default Value 0
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7.2.118.0x22EQ Current Compensation in Linear Motor

Objects for current compensation of linear motors.

Name Current Compensation in Linear Motor
Index 0x22E0

Object code RECORD

Number of Entries 5

7.2.118.1.Mode

Name Mode
Index 0x22EO0 Minimum 0: Disabled,
Sub Index 0x01 Maximum 1: Enabled
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup NO
Unit Number Heldbus Type CANopen, EtherCAT
Default Value 0
7.2.118.2.Positionl
Name Positionl
Index 0x22E0 Minimum -2,147,483,648
Sub Index 0x02 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.118.3.Currentl
Name Currentl
Index 0x22E0 Minimum -Rated Current
Sub Index 0x03 Maximum +Rated Current
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.118.4.Position2
Name Position2
Index 0x22E0 Minimum -2,147,483,648
Sub Index 0x04 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.118.5.Current2

Reference Manual

Name Current2

Index 0x22E0 Minimum -Rated Current

Sub Index 0x05 Maximum +Rated Current
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit mA Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.119.0x22E1: Soft Landing Process Configuration
Soft Landing is a function in position control (Profile Position, Cyclic Synchronous
Position) mode that limits torque and velocity when the motor moves to the target

position, starting from the defined Soft Landing start position.

Name Soft Landing Process Configuration
Index 0x22E1

Object code RECORD

Number of Entries 6

<Rising Edge Mode>

Soft Landing Position Contact Target

Motion Start (0x22E1, 0x03) Position  Position
0 8000 10000 11000
| Position Control I Soft Landing
I >
Maximum Torque Soft Landing Torque Limit (0x22E1, 0X04)
Velocity Soft Landing Velocity Limit (Ox22E1, 0x05)

<Falling Edge Mode>

Target Contact Soft Landing Position

Position  Position (0x22E1, 0x03) Motion Start
-11000 -10000 -8000 0
Soft Landing Pasition Control |
e I:

Soft Landing Torque Limit (0x22E1, 0X04) Maximum Torque
Soft Landing Velocity Limit (0x22E1, 0x05) Velocity
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7.2.119.1.Function
Configures the Soft Landing function. Setto 0 when not in use. Setto 1 for Rising Edge
Mode: when the position exceeds Position (0x22E1.0x03), the motor torque and velocity
are limited according to Soft Landing Torque Limit (0x22E1.0x04) and Soft Landing
Velocity Limit (0x22E1.0x05). Set to 2 for Falling Edge Mode: when the position falls

below Position (0x22E1.0x03), the motor torque and velocity are limited.

Name Function

Index 0x22E1 Minimum 0: Disabled

Sub Index 0x01 Maximum L Risi'ng Edge Mode
2: Falling Edge Mode

Data Type UNSIGNED3 PDO Mapping RxPDO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT

Default Value 0

7.2.119.2.Status
Indicates whether the Soft Landing operation is active. When not active, Status is 0.
When the Soft Landing Function (0x22E1.0x01) is set to Rising Edge Mode (1) and the
position exceeds the value set in Position (0x22E1.0x03), bit O of Status turns on. When
the function is set to Falling Edge Mode (2) and Soft Landing is active, bit 1 turns on.
If the motor stops at the Contact Position during Soft Landing, bit 2 turns on. After

reaching the Contact Position, when the Contact Time (0x22E1.0x06) elapses, bit 3 turns

on.
Name Status
Index 0x22E1 Minimum 0
Sub Index 0x02 Maximum 15
Data Type UNSIGNELS PDO Mapping TxPDO
Access Type RO Backup NO
Unit Bit Feldbus Type CANopen, EtherCAT
Default Value 0

BIT Description

Bit0 Rising Edge Mode Enabled
Bitl Falling Edge Mode Enabled
Bit2 Contacted

Bit3 Contact Over Time
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7.2.119.3.Position

Reference Manual

Sets the start position of Soft Landing. To reduce collision force, adjust the Soft Landing

Start Position so that the motor decelerates to the Soft Landing Velocity Limit

(Ox22E1.0x05) before collision, in addition to limiting torque with Soft Landing Tor
Limit (0x22E1.0x04).

que

Name Position
_ Minimum S/W Position
Index 0x22E1 Minimum o
Limit (0x607D.0x01)
. Maximum S/W Position
Sub Index 0x03 Maximum o
Limit (0x607D.0x02)
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.119.4.Torque Limit

Sets the torque limit during Soft Landing operation. The value is defined in units of

0.1% of the rated torque (0x6076). For example, if set to 500, the torque is limited to

50% of the rated torque.

Name Torque Limit

Index 0x22E1 Minimum 1

Sub Index 0x04 Maximum Maximum Torque
(0x6072)

Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup YES

Unit 0.1% Heldbus Type CANopen, EtherCAT

Default Value 0

7.2.119.5.Velocity Limit

Sets the velocity limit during Soft Landing operation.

Name Velocity Limit

Index 0x22E1 Minimum 1

Sub Index 0x05 Maximum Maximum Velocity
Data Type UNSIGNEB2 PDO Mapping NO

Access Type RW Backup YES

Unit Velocity Unit Feldbus Type CANopen, EtherCAT
Default Value 100
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7.2.119.6.Contact Time

Reference Manual

When the Contact Time set in Contact Time elapses after reaching the Contact Position

during the Soft Landing operation, Bit 3 of Soft Landing Status (0x22E1.0x02) turns on.

Name Contact Time

Index 0x22E1 Minimum 0

Sub Index 0x06 Maximum 65535

Data Type UNSIGNEDL6 PDO Mapping NO

Access Type RW Backup YES

Unit msec Feldbus Type CANopen, EtherCAT
Default Value 100

7.2.120.0x2300: Digital Input Channel Polarity

Configures each bit of this object to define the Active High/Low

corresponding digital input.

setting of the

Name Digital Input Channel Polarity

Index 0x2300 Minimum 0: Active High

Sub Index 0x00 Maximum 1: Active Low

Data Type UNSIGNEB2 PDO Mapping NO

Access Type RW Backup YES

Unit Bit Feldbus Type CANopen, EtherCAT
Default Value 0x0000000

7.2.121.0x2301: Digital Input Channel Execution Mask

Configures the digital input function. Not used in firmware versions later than 0.2024.

Use the configuration function of 0x2303 instead.

Name Digital Input Channel Execution Mask

Index 0x2301 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNELB2 PDO Mapping NO

Access Type RW Backup YES

Unit Bit Heldbus Type CANopen, EtherCAT
Default Value 0x0000007

The functions corresponding to the bits in the table below can be enabled by setting the bit to 1.

Bit Description ‘ Note
0 Negative Limit Switch Negative Limit Switch active
1 Positive Limit Switch Positive Limit Switch active
2 Home Switch Home Switch active
3 STO This bit set to 1 enables STO
4 Enable Operation Enable Operation & Ex ecute Motion Index0
5 Disable Voltage Disable Voltage
6~31 | Reserved Reserved
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7.2.122.0x2302: Digital Output Channel Function

Setting the functions of the Digital Output Channel.

Reference Manual

Name Digital Output Channel Function
Index 0x2302

Object code ARRAY

Number of Entries 8

7.2.122.1.Digital Output ChannelO Function 0~7

Name Digital Output ChannelO Function 0~7

Index 0x2302 Minimum See the table below
Sub Index 0x01 ~ 0x08 Maximum See the table below
Data Type UNSIGNE3 PDO Mapping NO

Access Type RwW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Each sub-index can be configured with the digital output functions listed in the table

below.
Value Description Note

0 Digital Output Set as basic digital output

1 Brake Set as brake output

2 Servo On/Off Set to output when Servo On

8 Error Set to output when an error occurs

4 Target Reached Set to output when the target value is reached

5 Homing Complete Set to output when homing is completed

6 Motion Complete with Homing Set to output when motion/homing is completed

7 Motion Complete without Homing Set to output when motion is completed
Set to output according to travel distance

8 Position Synchronized Digital Output Refer to Position Synchronized Digital Output
(0x2304)
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7.2.123.0x2303: Digital Input Channel Function

Setting the functions of the Digital Input Channel.

Reference Manual

Name Digital Input Channel Function
Index 0x2303

Data Type ARRAY

Number of Entries 8

7.2.123.1.Digital Input ChannelO Function 0~7

Name Digital Input ChannelO Function 0~7

Index 0x2303 Minimum See the table below
Sub Index 0x01 ~ 0x08 Maximum See the table below
Data Type UNSIGNEB PDO Mapping NO

Access Type RW Backup YES

Unit Number Heldbus Type CANopen, EtherCAT
Default Value 0

Each digital input can be configured with the functions listed in the table below.

Value Description Note
0 Digital Input Set as basic digital input
1 Negative Limit Set as negative limit function
2 Positive Limit Set as positive limit function
S Home Set as home function
4 STO Set as STO function
5 Enable Operation & Execute Motion Index O Servo On & Execute MotionO
6 Enable Operation & Execute Motion Index 1 Servo On & Execute Motion 1
7 Enable Operation & Execute Motion Index 2 Servo On & Execute Motion 2
8 Enable Operation & Execute Motion Index 3 Servo On & Execute Motion 3
9 Disable Voltage & Clear Fault Servo Off & Error Reset
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7.2.124.0x2304: Position Synchronized Digital Output
The Position Synchronized Digital Output function outputs a digital signal at every
defined position interval during motor movement. From the Start Position (0x2304.0x01)
to the End Position (0x2304.0x02), a digital output signal is generated at each Offse t
Position interval (0x2304.0x03). The signal remains ON until the motor moves the value
set in Duration Position (0x2304.0x04), after which it turns OFF. The polarity of the signal
can be set to Active High/Low via Digital Output Polarity (0x2304.0x05).

Start Position Duration Position End Position
lOﬁ’se‘c Position l | | |
Position
20,000 30,000 40,000 50,000 60,000

Active High
Digital Output
Active Low
Name Position Synchronized Digital Output
Index 0x2304
Object code RECORD
Number of Entries 5
7.2.124.1.Start Position
Sets the start position of the Position Synchronized Digital Output.
Name Start Position
Index 0x2304 Minimum -2147483648
Sub Index 0x01 Maximum 2147483647
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit Position Unit Heldbus Type CANopen, EtherCAT
Default Value 0
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7.2.124.2.End Position

Sets the end position of the Position Synchronized Digital Output

Reference Manual

Name End Position

Index 0x2304 Minimum -2147483648

Sub Index 0x02 Maximum 2147483647

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.124.3.0ffset Position

Sets the interval at which output signals are generated in the Position Synchronized

Digital Output function

Name Offset Position

Index 0x2304 Minimum 1

Sub Index 0x03 Maximum 2147483647

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 1000

7.2.124.4.Duration Position

Sets the distance the signal remains active in the Position Synchronized Digital Output

function
Name Offset Position
Index 0x2304 Minimum 1
Sub Index 0x04 Maximum 2147483647
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit Position Unit FHeldbus Type CANopen, EtherCAT
Default Value 100

7.2.124.5.Digital Output Polarity

Sets the signal polarity (High/Low) for the Position Synchronized Digital Output function

Name Digital Output Polarity

Index 0x2304 Minimum 0: Active High

Sub Index 0x05 Maximum 1: Active Low

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.125.0x2310: Analog Input

Reference Manual

Name Analog Input
Index 0x2310
Data Type ARRAY
Number of Entries 4

7.2.125.1.Analog Input 0~3

This object represents the analog value of each channel.

Name Analog Input 0~3

Index 0x2310 Minimum 0

Sub Index 0x01 ~ 0x04 Maximum 65,535

Data Type UNSIGNED16 PDO Mapping TXPDO

Access Type RO Backup NO

Unit Value Heldbus Type CANopen, EtherCAT
Default Value 0

7.2.126.0x2311: Analog Input Low Pass Filter Cut -Off Frequency

It sets the cutoff frequency of the filter for analog input.

Name Analog Input Low Pass Filter Cut -Off Frequency

Index 0x2311 Minimum 0

Sub Index 0x00 Maximum 2,000

Data Type UNSIGNED16 PDO Mapping NO

Access Type RwW Backup YES

Unit Hz Feldbus Type CANopen, EtherCAT
Default Value 500
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7.2.127.0x2320: Brake Parameters

Brake operation settings when a brake is used

Reference Manual

Name Brake Parameters
Index 0x2320

Object code RECORD
Number of Entries 7

7.2.127.1.Brake Type

Name Brake Type

Index 0x2320 Minimum See the table below
Sub Index 0x01 Maximum See the table below
Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Heldbus Type CANopen, EtherCAT
Default Value 0

0 None Do not use brake
1 Digital Output bit 0 Operate brake with digital output
2 Voltage Control Operate brake with voltage control

7.2.127.2.Brake Polarity

Represents the polarity of brake operation.

Name Brake Polarity

Index 0x2320 Minimum 0: None inverting
Sub Index 0x02 Maximum 1: Inverting

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.127.3.Brake On Delay Time

Represents the time required after power -off until the brake torque is reached, in [ms].

Name Brake On Delay Time

Index 0x2320 Minimum 0

Sub Index 0x03 Maximum 10,000

Data Type UNSIGNED16 PDO Mapping NO

Access Type RwW Backup YES

Unit ms Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.127.4.Brake Off Delay Time

Reference Manual

Represents the time required from power -on until the brake torque is released, in [ms].

Name Brake Off Delay Time

Index 0x2320 Minimum 0

Sub Index 0x04 Maximum 10,000

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit ms Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.127.5.Min. Motor Speed for Brake On

Sets the brake activation speed threshold (the brake only activates below this speed).

Name Min. Motor Speed for Brake On
Index 0x2320 Minimum 10
Sub Index 0x05 Maximum 500
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup YES
Unit Velocity Unit Feldbus Type CANopen, EtherCAT
Default Value 100

7.2.127.6.Turn On Voltage

Sets the brake activation voltage.

Name Turn On Voltage
Index 0x2320 Minimum 0
Sub Index 0x06 Maximum 100
Data Type UNSIGNED8 PDO Mapping NO
Access Type RW Backup YES
Unit % Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.127.7.0n Hold Voltage

Sets the brake holding voltage.

Name On Hold Voltage
Index 0x2320 Minimum 0
Sub Index 0x07 Maximum 100
Data Type UNSIGNEDS8 PDO Mapping NO
Access Type RW Backup YES
Unit % Feldbus Type CANopen, EtherCAT
Default Value 0
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7.2.128.0x2400: 12T Over Load Protection

Reference Manual

This section describes the current limiting for device protection in case of overcurrent.

Name 12T Over Load Protection
Index 0x2400

Object code RECORD

Number of Entries 5

7.2.128.1.Mode

Defines how the current is limited when overcurrent occurs.

Name Mode

Index 0x2400 Minimum See the table below
Sub Index 0x01 Maximum See the table below
Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Heldbus Type CANopen, EtherCAT
Default Value 0

Value Description

0

12T Over Load Fault

1

12T Over Load Limit Rated Current

7.2.128.2.Maximum Current

Name Maximum Current

Index 0x2400 Minimum See explanation below
Sub Index 0x02 Maximum See explanation below
Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit mA Feldbus Type CANopen, EtherCAT
Default Value 2

The Maximum current value is as follows.

Maximum Current(0x2400:0x02) = Rated Current (0x6075) X Max. Current (0x6073)/10
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I f 1 €T mode is disabled, an overcurrent

Name Duration Time
Index 0x2400 Minimum 0
Sub Index 0x03 Maximum 5,000
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup YES
Unit msec Feldbus Type CANopen, EtherCAT
Default Value 1000

7.2.128.4.Energy Setpoint Value
Name Energy Setpoint Value
Index 0x2400 Minimum See explanation below
Sub Index 0x04 Maximum See explanation below
Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO
Unit A% x msec Heldbus Type CANopen, EtherCAT
Default Value 0

I2T Energy Setpoint = (Ip 2 - 1c?) x T (duration Time)

7.2.128.5.Energy Actual Value
Name Energy Actual Value
Index 0x2400 Minimum See explanation below
Sub Index 0x05 Maximum See explanation below
Data Type UNSIGNED32 PDO Mapping NO
Access Type RO Backup NO
Unit A2x msec Feldbus Type CANopen, EtherCAT
Default Value 0

I2T Energy Actual = Integral (Io 2 - I1c?) x dT
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7.2.129.0x2401: Error History

Error history information

Name Error History
Index 0x2401
Object code ARRAY
Number of Entries 10

7.2.129.1.Number of entries
Indicates the number of errors in the error history. Writing 0 to Subindex 0x00 of Error

History (0x2401) clears the error history.

Name Number of entries

Index 0x2401 Minimum 0

Sub Index 0x00 Maximum 10

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup NO

Unit - Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.129.2.Error Code 0~10
Holds the most recent error information. Up to 10 CiA 402 error codes (0x603F) are

stored sequentially in the Subindexes of Object 0x2401.

Name Error Code 0 ~ 10

Index 0x2401 Minimum Refer to ErrorCode (0x603F).
Sub Index 0x01 ~ 0 x0A Maximum Refer to ErrorCode (0x603F).
Data Type UNSIGNED16 PDO Mapping NO

Access Type RO Backup NO

Unit Refer to ErrorCode(0x603F) | Heldbus Type CANopen, EtherCAT

Default Value 0x0000
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7.2.130.0x2402: Current Threshold for Homing Mode

When using a homing method in Homing Mode that performs homing by a stopper,

this objectSs data is used. The stopper

the value set in this object. It is used when Mode of Operation Display (0x6061) is

Homing Mode (6) and Homing Method (0x6098) is -4 or -3.
Name Current Threshold for Homing Mode
Index 0x2402 Minimum 1
Sub Index 0x00 Maximum Rated Current
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit mA Feldbus Type CANopen, EtherCAT
Default Value 100

7.2.131.0x2403: Home Complete Position

When homing is completed, the current position is changed to the value set in this

object.
Name Home Complete Position
Index 0x2403 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping NO
Access Type RwW Backup YES
Unit Position Unit Heldbus Type CANopen, EtherCAT
Default Value 0
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7.2.132.0x2700: Target Motion Index
When Mode of Operation Display (0x6061) is Motion Sequence Mode ( -128), this sets

the index of the first motion table to be started.

Name Target Motion Index

Index 0x2700 Minimum 0x2710

Sub Index 0x00 Maximum 0x271F

Data Type UNSIGNED16 PDO Mapping RxPDO

Access Type RW Backup NO

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0x2710

7.2.133.0x2701: Actual Motion Index
When Mode of Operation Display (0x6061) is Motion Sequence Mode ( -128), this

indicates the motion index of the currently executing motion table.

Name Actual Motion Index

Index 0x2701 Minimum 0x2710

Sub Index 0x00 Maximum 0x271F

Data Type UNSIGNED 16 PDO Mapping TxPDO

Access Type RO Backup NO

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0x2710

7.2.134.0x2702: Motion Error History

Indicates the error history information when executing the motion table.

Name Motion Error History
Index 0x2702

Object code ARRAY

Number of Entries 0~10

7.2.134.1.Motion Error 0 ~ 9
Stores the most recent error information. Up to 10 motion error entries are sequentially

saved in the sub -index.

Name Motion Error

Index 0x2702 Minimum

Sub Index 0x01 ~ 0 x0A Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RO Backup NO

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Low Word: Motion Index

High Wor d: Error Code
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7.2.135.0x2710: Motion 0 ~ 15 (0x2710~0x271F)
Defines the table for motion control. Up to 20 motions (0x27100x271F) can be
registered in the motion table. The motion objects of index 0x27100x271F consist of

sub-indexes 0x01~0x0C, and each motion can be configured using the sub -index data.

Name Motion 0 ~ 15
Index 0x2710 ~ Ox 271F
Object code RECORD
Number of Entries 12

de A de A De ptio
0x2710 0x2F10 MotionO
0x2711 0x2F11 Motionl
0x2712 0x2F12 Motion2
0x2713 0x2F13 Motion3
0x2714 O0x2F14 Motion4
0x2715 0x2F15 Motion5
0x2716 0x2F16 Motion6
0x2717 O0x2F17 Motion7
0x2718 0x2F18 Motion8
0x2719 0x2F19 Motion9
0x271A O0x2F1A Motion10
0x271B O0x2F1B Motion11
0x271C 0x2F1C Motion12
0x271D 0x2F1D Motion13
0x271E Ox2F1E Motion14
O0x271F Ox2F1F Motion15
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7.2.135.1.Motion Mode of Operation
Sets the operation mode of the motion table. Depending on the mode, the data of

sub-index 0x02~0x06 represents different information.

Name Motion Mode of Operation

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x01 Maximum See the table below
Data Type INTEGERS PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 1

The operation mode can be set as shown in the table below.

Value Description

6 Homing Mode (HM)

& Profile Velocity Mode (PVM)

1 Profile Position Mode (PPM)
-12 Current Regulation Mode (CRM)

Depending on the operation mode, sub

shown in the table below.

-index 0x02~0x06 represent information as

. Profile Position Profile Velocity Current
Subindex )
Regulation Mode
0x01:
. 1 3 -10 6

Motion Mode
0x02: - ) Homing

Target Position Target Velocity Target Torque
Target Value Method
0x03: ) ) ) ) Switch Search

Profile Velocity Profile Acceleration - _
parameter0 Velocity
0x04: Profile ) ) Zero Search

) Profile Deceleration - )
parameterl Acceleration Velocity
0x05: Profile Homing
parameter2 Deceleration Acceleration
0x06: ) Home
Profile Jerk - -
parameter3 Offset
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7.2.135.2.Motion Target

The Motion Target is the target value according to the operation mode.

Name Motion Target

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x02 Maximum See the table below
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

The following table shows the Motion Target according to the Motion Mode of

Operation.
Motion Mode(subindex 0x01) Description
Homing Mode (HM) Homing Method Refer to Homing Method (0x6098)
Profile Velocity Mode (PVM) Target Velocity Refer to Target Velocity (OX60FF)
Profile Position Mode (PPM) Target Position Refer to Target Position (0X 607A)
Current Regulation Mode (TRM) Target Torque Refer to Target Torque (0x6071)

If sub-index 0x01 (Motion Mode of Operation) of the motion table parameter is set to
Homing Mode, this object sets the Homing Method.

If Profile Velocity Mode, the target speed.

If Profile Position Mode, the target position.

If Current Regulation Mode, the target torque.

7.2.135.3.Motion ParameterO
Motion parameter data. The parameter information varies depending on the motion

mode (sub -index 0x01).

Name Motion Parameter0

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x03 Maximum See the table below
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Motion Mode(subindex 0x01) M otion ParameterO Description

Homing Mode(HM) Switch Search Velocity | Referto Homing Method (0x6098)
Profile Velocity Mode(PVM) Profile Acceleration Refer to Profile Acceleration (0x6083)
Profile Position Mode(PPM) Profile Velocity Refer to Profile Velocity (0x6081)
Current Regulation Mode (TRM) - -
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7.2.135.4.Motion Parameterl
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Motion parameter data. The parameter information varies depending on the motion

mode (sub -index 0x01).

Name Motion Parameterl

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x04 Maximum See the table below
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Motion Mode(subindex 0x01)
Homing Mode(HM)

M otion Parameterl

Zero Search Velocity

Description

Refer to Homing Speeds(0x6099)

Profile Velocity Mode(PVM)

Profile Deceleration

Refer to Profile Deceleration(0 x6084)

Profile Position Mode(PPM)

Profile Acceleration

Refer to Profile Acceleration (0x6083)

Current Regulation Mode (TRM)

7.2.135.5.Motion Parameter2

Motion parameter data. The parameter information varies depending on the motion

mode (sub -index 0x01).

Name Motion Parameter 2

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x05 Maximum See the table below
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Motion Mode(subindex 0x01)
Homing Mode(HM)

‘ M otion Parameter2

Homing Acceleration

Description

Refer to Homing Acceleration(0x609A)

Profile Velocity Mode(PVM)

Profile Position Mode(PPM)

Profile Deceleration

Refer to Profile Deceleration(0 x6084)

Current Regulation Mode (TRM)
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7.2.135.6.Motion Parameter3
Motion parameter data. The parameter information varies depending on the motion

mode (sub -index 0x01).

Name Motion Parameter 3

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x06 Maximum See the table below
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Motion Mode(subindex 0x01) M otion Parameter3 Description

Homing Mode(HM) Homing Offset Refer to Homing Offset (0x607C)
Profile Velocity Mode(PVM) - -

Profile Position Mode(PPM) Profile Jerk Refer to Profile Jerk(Ox60A4)
Current Regulation Mode (TRM) - -

7.2.135.7.Condition Type of Next Motion -A

Sets the type of condition for automatically executing the next motion.

Name Condition Type of Next Motion -A
Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x07 Maximum See the table below
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit Number Heldbus Type CANopen, EtherCAT
Default Value 0
Value ‘ Name Description
0 None Do not perform the next motion.
Perform the next motion when the current motion is
1 Target Reached
completed.
Perform the next motion when the current motion is
2 Target Reached and Wait completed and after waiting for the time set in sub  -index
0x08.
Perform the next motion if the current position is less than
3 Less than position ) )
the value set in sub -index 0x08.
Perform the next motion if the current position is greater
4 More than position ) )
than the value set in sub -index 0x08.
: Perform the next motion after the time setinsub  -index 0x08
5 Duration
has passed following the completion of the current motion.
5 External Load Perform the next motion if the external load exceeds the
Torque/Force value set in sub -index 0x08.
. Perform the next motion if the data received via the digital
7 Digital Input
input port is equal to the value set in sub  -index Ox08.
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Sets the condition data for automatically executing the next motion. This sets the data

corresponding to the condition type of sub

-index 0x07 (Condition Type of Next Motion

A).
Name Condition Value of Next Motion -A
Index 0x2710 ~ Ox271F Minimum
Sub Index 0x08 Maximum
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit See the table below Feldbus Type CANopen, EtherCAT
Default Value 0

Sub-Index 0x07 Unit

0 None Ignored

1 Target Reached Ignored

2 Target Reached and Wait msec

3 Less than position Count

4 More than position Count

5 Duration msec

6 External Load Torque/Force Revolute: mNm, Linear: mN
7 Digital Input Digital Input State

7.2.135.9.Index of Next Motion -A

When the conditions set in sub -index 0x06 and 0x07 are met, the motion to be

performed is set

Name Index of Next Motion -A

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x09 Maximum See the table below
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Value Description

0x0000 Motion Complete
0x0001 Quick Stop
0x0002 Disable Operation
0x0003 Shutdown

0x2710 ~ Ox271F Next Motion Index
Other value Motion Complete
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7.2.135.10.Condition Type of Next Motion -B

Sets the second condition type for automatically executing the next motion.

Name Condition Type of Next Motion -B

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0Xx0A Maximum See the table below
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Value ‘ Name Description

0 None Do not perform the next motion.
Perform the next motion when the current motion is
1 Target Reached
completed.
Perform the next motion when the current motion is
2 Target Reached and Wait completed and after waiting for the time set in sub  -index
0x08.
Perform the next motion if the current position is less than
3 Less than position
the value set in sub -index 0x08.
» Perform the next motion if the current position is greater
4 More than position ) )
than the value set in sub -index 0x08.
: Perform the next motion after the time setinsub  -index 0x08
5 Duration ) ) ]
has passed following the completion of the current motion.
Perform the next motion if the external load exceeds the
6 External Load Torque/Force ) )
value set in sub -index 0x08.
- Perform the next motion if the data received via the digital
7 Digital Input ) ) ) )
input port is equal to the value setin sub  -index 0x08.
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7.2.135.11.Condition Value of Next Motion -B
Sets the condition data for the second condition type of automatically executing the
next motion. Set the data corresponding to the condition type in sub -index Ox0A

(Condition Type of Next Motion -B).

Name Condition Value of Next Motion -B

Index 0x2710 ~ Ox271F Minimum

Sub Index 0x0B Maximum

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit See the table below Feldbus Type CANopen, EtherCAT
Default Value 0

Sub-Index Ox0A Unit

External Load Torque/Force

Revolute: mMNm, Linear: mN

Digital Input

0 None Ignored
1 Target Reached Ignored
2 Target Reached and Wait msec

3 Less than position Count
4 More than position Count
5 Duration msec

6

7

Digital Input State

7.2.135.12.Index of Next Motion -B

When the conditions set in sub -index OxOA and OxOB are met, the motion to be

performed is set.

Name Index of Next Motion -B

Index 0x2710 ~ Ox271F Minimum See the table below
Sub Index 0x0C Maximum See the table below
Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0

Value Description

0x0000 Motion Complete
0x0001 Quick Stop
0x0002 Disable Operation
0x0003 Shutdown

0x2710 ~ Ox271F Next Motion Index
Other value Motion Complete
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Name Advanced Control Word

Index 0x27FF Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 0x0000

Bit

Description
Reset Position Sensorl: When this value is set to 1, reset of Position Sensorl is started, and

upon completion it is changed back to 0.

Reset Position Sensor2: When this value is set to 1, reset of Position Sensor2 is started, and

upon completion it is changed back to 0.

Reset Motor Information: Initializes the motor configuration data.

Reset Multi Turn: When this value is set to 1, reset of the multi  -turn counter is started, and

upon completion it is changed back to 0.

4~14

Reserved

15

Disable RxPDO
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7.2.137.0x5000: Node ID
Identifies the CANopen node. Changes to this object are applied only after saving the

parameters (0x1010) and restarting the drive.

Name Node ID

Index 0x5000 Minimum 1

Sub Index 0x00 Maximum 127

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 1

7.2.138.0x5001: UART Baudrate
Sets the bit transfer rate of the serial communication interface. Changes to this object

are applied only after saving the parameters (0x1010) and restarting the drive.

Name UART Baudrate

Index 0x5001 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 10

0 None

1 9,600 bps

2 19,200 bps

3 38,400 bps

4 57,600 bps

5 115,200 bps

6 230,400 bps

7 460,800 bps

8 921,600 bps

9 2Mbps

10 3Mbps
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7.2.139.0x5002: CAN Bitrate
Sets the bit transfer rate of the CAN interface. Changes to this object are applied only

after saving the parameters (0x1010) and restarting the drive.

Name CAN Bitrate

Index 0x5002 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen, EtherCAT
Default Value 5

0 None

1 10 Kbps (Not supported)

2 20 Kbps

3 50 Kbps

4 125 Kbps

5 250 Kbps

6 500 Kbps

7 800 Kbps(Not supported)

8 1 Mbps

7.2.140.0x5003: RS485 Baudrate
Sets the communication speed of RS -485. Changes to this object are applied only after

saving the parameters (0x1010) and restarting the drive.

Name RS-485 Baudrate

Index 0x5003 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number Feldbus Type CANopen

Default Value 5

0 None

1 9,600 bps

2 19,200 bps

3 38,400 bps

4 57,600 bps

5 115,200 bps

6 230,400 bps

7 460,800 bps

8 921,600 bps

9 2Mbps

10 3Mbps
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7.2.141.0x5004: Ethernet IP
Sets the Ethernet IP of the drive using IP address -based communication. When using

TCP/IP communication, the port number is 9001.

Name Ethernet IP
Index 0x5004
Object code RECORD
Number of Entries 3

7.2.141.1.IPV4 Address
Name IPV4 Address
Index 0x5004 Minimum IP Address V4
Sub Index 0x01 Maximum IP Address V4
Data Type UNSIGNELB2 PDO Mapping NO
Access Type RW Backup YES
Unit Number Heldbus Type Ethernet
Default Value OxCOAB00®

(192.168.0.101)

7.2.141.2.Subnet Mask
Name Subnet Mask
Index 0x5004 Minimum IP Address V4
Sub Index 0x02 Maximum IP Address V4
Data Type UNSIGNELB2 PDO Mapping NO
Access Type RW Backup YES
Unit Number Heldbus Type Ethernet
Default Value OxFFFFFFOO0

7.2.141.3.Default Gateway
Name Default Gateway
Index 0x5004 Minimum IP Address V4
Sub Index 0x03 Maximum IP Address V4
Data Type UNSIGNELB2 PDO Mapping NO
Access Type RW Backup YES
Unit Number Heldbus Type Ethernet
Default Value 0xCOA80001
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7.2.142.0x5010: Temperature

Indicates the MPU temperature of the drive.

Reference Manual

Name Temperature

Index 0x5010 Minimum

Sub Index 0x00 Maximum

Data Type INTEGER PDO Mapping NO

Access Type RO Backup NO

Unit ic Feldbus Type CANopen, EtherCAT
Default Value

7.2.143.0x5011: DC Link Circuit Voltage

Indicates the applied voltage to the drive.

Name DC Link Circuit Voltage

Index 0x5011 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNELB2 PDO Mapping NO

Access Type RO Backup NO

Unit mV Feldbus Type CANopen, EtherCAT
Default Value

7.2.144.0x5012: DC Link Voltage Limit

Sets the voltage limits applied to the drive.

Name DC Link Voltage Limit
Index 0x5011

Object code RECORD

Number of Entries 2

7.2.144.1.Minimum Limit

Sets the minimum voltage applied to the drive. If a voltage lower than the set voltage

is applied, an error will be displayed.

Name Minimum Limit

Index 0x5012 Minimum 10,000

Sub Index 0x01 Maximum Drive Specification
Data Type UNSIGNELB2 PDO Mapping NO

Access Type RW Backup YES

Unit mV Feldbus Type CANopen, EtherCAT
Default Value 10,000
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7.2.144.2. Maximum Limit

Sets the maximum voltage applied to the drive.

is applied, an error will be displayed.

If a voltage higher

Reference Manual

than the set voltage

Name Maximum Limit

Index 0x5012 Minimum 10,000

Sub Index 0x02 Maximum Drive Specification
Data Type UNSIGNEDB2 PDO Mapping NO

Access Type RW Backup YES

Unit mV Feldbus Type CANopen, EtherCAT
Default Value

7.2.145.0x5013: Regenerator Clamp Cut-off Voltage

Sets the operating voltage of the regenerative resistor. If the voltage increases above

the set value, the external regenerative resistor connected to the drive will dissipate

power to suppress the voltage rise.

Name Regenerator Clamp Cut-off Voltage

Index 0x5013 Minimum 10

Sub Index 0x00 Maximum 68

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit \Y Feldbus Type CANopen, EtherCAT
Default Value 60
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7.2.146.0x6007: Abort Connection Option Code
Specifies the action to be taken when an error is detected. Some critical errors will
always trigger a disable command even if not configured. Related objects: Error Register

(0x1001), Fault Reaction Option Code (0x605E).

Name Abort Connection Option Code

Index 0x6007 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup YES

Unit Feldbus Type CANopen, EtherCAT
Default Value 0

0 No Action

1 Reserved

2 Disable Voltage Command

3 Quick Stop Command

4 ~ 32767 Reserved
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7.2.147.0x603F Error Code
Provides the error code of the last error that occurred in the device. This is different
from the value of the rError Regi ster (0x1001)
Hi story (0x2401)R object

Name Error Code

Index 0x603F Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNED16 PDO Mapping TxPDO

Access Type RO Backup NO

Unit - Feldbus Type CANopen, EtherCAT
Default Value 0x0000

Value ‘ Description Error Register
0x2310 Over Current Error 0000 0010
0x3210 Over Voltage Error 0000 0100
0x3220 Under Voltage Error 0000 0100
0x4210 Over Temperature Error 0000 1000
0x5210 Current Detection Error 0000 0001
0x7310 Speed Error 1000 0000
0x7500 Communication Error 0001 0000
0x8611 Following Error 0010 0000
OxFFO1 Hall Sensor Error 1000 0000
OxFF02 Over Load Error 1000 0000
OxFFO03 Positive Limit Switch Error 1000 0000
OxFF04 Negative Limit Switch Error 1000 0000
O0xFF05 Emergency Switch Error 1000 0000
OxFF06 STO1 Error 1000 0000
OxFFO7 STQ2 Error 1000 0000
OxFF24 Serial Encoder Channel A Error 1000 0000
OxFF25 Serial Encoder Channel A Disconnected Error 1000 0000
O0xFF26 Serial Encoder Channel B Error 1000 0000
OxFF27 Serial Encoder Channel B Disconnected Error 1000 0000
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Drive control commands are triggered by the bit pattern of the Controlword. Related

object: Statusword (0x6041).

Name Controlword
Index 0x6040 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNED16 PDO Mapping RxPDO
Access Type RW Backup NO
Unit Feldbus Type CANopen, EtherCAT
Default Value 0
Data bit description
Bit Description
0 Switch On
1 Enable Voltage
2 Quick Stop
3 Enable Operation
4 Operation Mode Specific (New Setpoint/ Start Homing / Start Motion Sequence )
5 Change set immediately
6 Absolute(0)/Relative(1)
7 Fault Reset
8 Halt
9 Operation Mode Specific
10 Reserved
11 Manufacturer Specific
12 Manufacturer Specific
13 Manufacturer Specific
14 Manufacturer Specific
15 Manufacturer Specific
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Device Control Command Triggers ( Bits 0 ~ 3 and 7)

Command Bits of the controlword Transitions

Enable
) Enable
Operatio
Voltage
Shutdown 0 X 1 1 0 2,6,8
Switch ON 0 0 1 1 1 3*
Switch ON 0 1 1 1 1 3**
Disable Voltage 0 X X 0 X 7,9, 10, 12
Quick Stop 0 X 0 1 X 7,10, 11
Disable Operation 0 0 1 1 1 5
Enable Operation 0 1 1 1 1 4,16
Fault Reset X X X X 15
A Bits marked with X are not relevant.
A *The drive executes the SWITCH_ON function.
A * The drive does nothing in this state and is treated the same as *.
LowByte of Controlword __
Command ) State transition
[binary]
Shutdown Oxxx x110 2,6,8
Switch On Oxxx x111 3
Disable Voltage 0xxx xx0x 7,9,10,12
Quick Stop Oxxx x01x 7,10,11
Disable Operation Oxxx 0111 5
Enable Operation Oxxx 1111 4,16
Fault Reset OXXX XXXX Y IXXX XXXX 14, 15
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Controlword usage depends on the Operating Mode.

Description

Mode of Operation

CST PVM PPMICRMTRM| VRM |PRM| MSM

CS
CSH HM
\Y

0 Switch On O O(O0| O O O|O|O O O O
1 Enable Voltage (0] O|O| O O|O|0O]|O (0] (0] (0]
2 Quick Stop O oO|O0| O (0] O[O |O O (@) O
3 Enable Operation (0] O|O| O O|O|0O]|O (0] (0] (0]
New Setpoint X X[ X] X X |O | X | X X X X

4 Start Homing X X[ X]| O X X | X | X X X X
Start Motion Sequence X X[ X] X X X | X | X X X O

5 Change set immediately X X[ X] X X |O | X | X X X X
6 Absolute(0)/Relative(1) X X[ X] X X |O | X | X X X X
7 Fault Reset O oO|O0| O (0] O[O |O O (@) O
8 Halt O Oo|O0O| O (0] O[O |O O (@) O
9 Operation Mode Specific > = | = = = s s = s = =
10 Reserved - ol N - o I - - S
11~15 Manufacturer Specific - - - - - - - - - - -

A For details on bits 4 6 and 8, refer to Mode of Operation.
7.2.149.0x6041: Statusword

Indicates the current state of the drive. Related object: Controlword (0x6040).

Name Statusword

Index 0x6041 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNED16 PDO Mapping TxPDO

Access Type RO Backup NO

Unit - Feldbus Type CANopen, EtherCAT
Default Value -

Bit

Description

Note

Ready to switch on

Switched on

Operation enable

Fault

Bits 0f 3, 5, and 6: Indicate the current state of the drive.

AW [N [P |O

Voltage enabled

If this bit is set to 1, High Voltage is applied to the drive.

Quick stop

indicate the

When reset, this bit indicates that the drive is responding to a
Quick Stop request. For Statusword bits 0, 1, and 2 to be set
to 1, the drive must be able to regenerate. Other bit settings
driveSs

Stop in response to a non -critical error. The Fault bit is set in

status (
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addition to bits 0, 1, and 2).

Switch on disable

Bits 0f 3, 5, and 6: Indicate the current state of the drive.

Warning

Bit 7 set: Indicates a drive warning. This should be displayed
even when no error has occurred. For example, a command
was rejected. The driveSs sta
the warning can be found by reading the fault code

parameter. This bit is s et when an illegal Controlword is
received, and at least one Statusword has been transmitted

after this transition.

Manufacturer specific

Load Torque Threshold Reached

Remote

Bit 9: Indicates whether parameters can be modified via the
CAN network. If set, the drive executes the contents of the
command message. When reset, the drive is in local mode
and does not execute command messages. Depending on the
actual drive configurati on, the drive may transmit messages
containing valid values such as the actual position value. The

drive allows SDO access in local mode.

10

Target reached

Bit 10: Set when the drive has reached the setpoint. The
definition depends on the operating mode. When the target
value is changed by software, this bit will change.

If the Quick Stop option code is 5 or 6, this bit is set when
the Quick Stop action is completed and the drive stops.
When a Halt occurs and the drive stops, this bit is also set.

(Target Reached, Homing Complete).

11

Internal limit active

12

Operation mode specific

This bit depends on the operating mode (Set Point
Acknowledge, Homing Attained).

13

Operation mode specific

This bit depends on the operating mode (Following Error,

Homing Error, Motion Sequence Error).

14

Manufacturer specific

Motion Attained: Indicates that a sequence motion has

started.

15

Manufacturer specific

Motion Complete: Indicates that a sequence motion has been

completed.
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State

State Statusword [binary] Description

_ State where the control power is applied and
Not Ready to Switch On | xxxx xxxx XOxx 0000 o . -
initialization is in progress .Drive function disabled
Initialization completed but main power cannot
Switch On Disabled XXXX XXXX X1xx 0000 ] ) S
be applied, drive function disabled
_ Main power can be applied, drive function
Ready to Switch On XXXX XXXX X01x 0001
disabled
. Main power applied, current offset calibration
Switched On XXXX XXXX X01x 0011 ) ] )
completed, drive function disabled
. No error, drive function enabled, motor powered
Operation Enable XXXX XXXX X01x 0111
on (servo on state)
. . Quick Stop function executing, drive function
Quick Stop Active XXXX XXXX X00x 0111
enabled
Motor powered on
Fault Reaction Active XXXX XXXX XOxx 1111 Drive error occurred and related sequence is
being processed
Fault XXXX XXXX XOxx 1000 Drive error occurred . Drive function disabled

Statusword usage depends on the Operating Mode.

Mode of Operation

i Description %
CSTCSV CSAHM | PVM | PPM M| TM Vi | PV |
O (@] (@] (@] (@] O O

0 Ready to switch on O|O (0] (0]
1 Switched on O|O0O|O|O (@) (@) O|O0O|O| O O
2 Operation enable O|lO0|O|O (0] (0] O|O0O|O ]| O (@)
3 Fault O|O0O|O|O (@) (@) oO|O0O|O| O O
4 Voltage enabled O|lO0O|O|O (0] (0] O|O0O|O]| O (0]
5 Quick stop O|O0O|O|O O O O|O0O|O| O O
6 Switch on disable O|O0O|O|O o o oO|o0|O|O (¢}
7 Warning O|O0O|O|O (@) (@) oO|lO0O|O| O O
8 Load Torque Threshold Reached X|O|O|O (0] (0] X|O|O|O (0]
9 Remote O|O0O|O|O O O O|O0O|O| O O
Target reached X | X | X | X (0] (0] X | X | X | X X
10 Homing Complete X[ X | X|O X X X[ X | X | X X
11 | Internal limit active
Set Point Acknowledge X | X | X | X X (0] X | X | X | X X
12 |Drive follows command value O|O0O|O | X X X X | X | X | X X
Homing Attained X[ X | X|O X X X | X | X ]| X X
Following Error X|X]|]0|X X (0] X | X | X ]| X X
13 |Homing Error X|X|X|O X X X | X | X | X X
Motion Sequence Error X | X | X | X X X X[ X | X | X (0]
14 |Motion Attained X | X | X | X X X X[ X | X | X (0]
15 [Motion Complete X | X | X|X X X X| X | X ]| X (0]

A For details on bits 10, 12, and 13, refer to Mode of Operation.
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7.2.150.0x605A: Quick Stop Option Code

Specifies the action to be taken when Quick Stop is executed.

Reference Manual

Name Quick Stop Option Code
Index 0Xx605A Minimum
Sub Index 0x00 Maximum
Data Type INTEGER16 PDO Mapping NO
Access Type RW Backup YES
Unit Feldbus Type CANopen, EtherCAT
Default Value 6

0 Disable Drive Function

1 Slow down on slow -down ramp and then disable the drive

2 Slow down on Quick -stop and then disable the drive

3 Not Suppo rted

4 Not Suppo rted

5 Slow down on slow -down ramp and stay in QUICK -STOP

6 Slow down on Quick -stop and stay in QUICK -STOP

7 Not Suppo rted

7.2.151.0x605B: Shutdown Option code
Specifies the action to be performed when transitioning from [Operation enabled] state

to [Ready to switch on] or [Switch on disabled] state.

Name Shutdown Option code

Index 0x605B Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup YES

Unit - Feldbus Type CANopen, EtherCAT
Default Value 0

Value Description

0 Disable Drive Function
1 Slow down on slow -down ramp and then disable the drive
2 Reserved
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7.2.152.0x605C: Disable Operation Option Code
Indicates the action performed when transitioning from [Operation enabled] state to

[Switched on] state.

Name Disable Operation Option Code

Index 0x605C Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup YES

Unit - Feldbus Type CANopen, EtherCAT
Default Value 1

0 Disable Drive Function

1 Slow down on slow -down ramp and then disable the drive

2 Reserved

7.2.153.0x605D: Halt Option Code

Indicates the action performed when a Halt command is issued.

Name Halt Option Code

Index 0x605D Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup YES

Unit - Feldbus Type CANopen, EtherCAT
Default Value 1

0 Disable Drive Function

1 Slow down on slow -down ramp

2 Slow down on Quick -stop

3 Not Supp orted

4 Reserved
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7.2.154.0x605E Fault Reaction Option Code

Reference Manual

Specifies the action when "Device errors" are detected. Some critical errors always

trigger a disable command even if fault reaction is not configured.

Name Fault Reaction Option Code

Index 0x605E Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup YES

Unit - Feldbus Type CANopen, EtherCAT
Default Value 0

0 Disable Drive Function

1~4 Not support
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7.2.155.0x6060: Modes of Operation
Switches to the actually selected Operating Mode. After changing the Operation Mode,

Reference Manual

it is recommended to verify with Modes of Operation Display (0x6061).

Name Modes of Operation

Index 0x6060 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type INTEGERS PDO Mapping RxPDO

Access Type RW Backup YES

Unit - Feldbus Type CANopen, EtherCAT
Default Value 3

Value Description

10 Cyclic Synchronous Torque Mode(CST)
9 Cyclic Synchronous Velocity Mode(CSV)
8 Cyclic Synchronous Position Mode(CSP)
6 Homing Mode(HM)

3 Profile Velocity Mode(PVM)

1 Profile Position Mode(PPM)

-4 Torque Regulation Control with Analog Input  (TRCAI)
-8 Position Regulation Mode(PRM)

-9 Velocity Regulation Mode(VRM)

-10 Torque Regulation Mode(TRM)

-12 Current Regulation Mode(CRM)

-128 Motion Sequence Mode(MSM)

7.2.156.0x6061: Modes of Operation Display

Displays the actual Operation Mode.

Name Modes of Operation Display

Index 0x6061 Minimum Refer to 0x6060
Sub Index 0x00 Maximum Refer to 0x6060
Data Type INTEGERS8 PDO Mapping TxPDO

Access Type RO Backup YES

Unit - Feldbus Type CANopen, EtherCAT
Default Value 3
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7.2.157.0x6062: Position Demand Value

Reference Manual

Used as input to the position controller. For profiled motion, the value is generated by

the profile generator.

Name Position Demand Value
Index 0x6062 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 0
7.2.158.0x6063: Internal Position Actual Value
Name Position Demand Value
Index 0x6063 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.159.0x6064: Position Actual Value

Provides the actual motor position value measured by the sensor.

A 1'f no sensor is configured, he Posit
Name Position Actual Value
Index 0x6064 Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TxPDO
Access Type RO Backup NO
Unit Position Unit Heldbus Type CANopen, EtherCAT
Default Value 0

7.2.160.0x6065: Following Error Window

If the maximum allowable difference between "Position Actual Value" and "Position

Demand Value" is exceeded, an error occurs.

Name Following Error Window

Index 0x6065 Minimum 1

Sub Index 0x00 Maximum 2,147,483,647

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 100000
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7.2.161.0x6066: Following Error Window Time

Reference Manual

If Following Error is greater than the Following Error Window and maintained longer

than Following Error Window Time, an error occurs.

Name Following Error Window Time

Index 0x6066 Minimum 0

Sub Index 0x00 Maximum 65,535

Data Type UNSIGNEDL6 PDO Mapping NO

Access Type RW Backup YES

Unit msec Feldbus Type CANopen, EtherCAT
Default Value 10

7.2.162.0x6067: Position Window

In Profile Position Mode, the Position Window defines the symmetric tolerance range

relative to the Target Position. If the actual encoder value is within the Position Window,

the Target Position is considered reached.

Name Position Window

Index 0x6067 Minimum 0

Sub Index 0x00 Maximum 4294967295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Position Unit Feldbus Type CANopen, EtherCAT
Default Value 5

7.2.163.0x6068: Position Window Time

If the Position Actual Value remains within the Position Window for the time defined in

Position Window Time, the corresponding Statusword bit 10 (target reached) is set to

1.

Name Position Window Time

Index 0x6068 Minimum 0

Sub Index 0x00 Maximum 65,535

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit msec Heldbus Type CANopen, EtherCAT
Default Value 10
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7.2.164.0x606B: Velocity Demand Value

Reference Manual

Used as input to the velocity controller. For profiled motion, the value is generated by

the profile generator.

Name Velocity Demand Value

Index 0x606B Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping TXPDO

Access Type RO Backup NO

Unit Velocity Unit Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.165.0x606C: Velocity Actual Value

Provides the actual velocity value measured by the sensor.

Name Velocity Actual Value

Index 0x606C Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping TXPDO

Access Type RO Backup NO

Unit Velocity Unit Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.166.0x606D: Velocity Window

In Profile Velocity Mode, the Velocity Window defines the tolerance range relative to

the Target

Vel oci ty.

| f t he

Window, the Target Velocity is considered reached.

Vel oci ty

Act ual

Name Velocity Window

Index 0x606D Minimum 0

Sub Index 0x00 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Velocity Unit Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.167.0x606E Velocity Window Time

If the Velocity Actual Value remains within the Velocity Window for the time defined in

Velocity Window Time, the corresponding Statusword bit 10 (target reached) is set to 1.

Name Velocity Window

Index 0x606E Minimum 0

Sub Index 0x00 Maximum 65,535

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit msec Feldbus Type CANopen, EtherCAT
Default Value 30
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7.2.168.0x6071: Target Torque
In Cyclic Synchronous Torque Mode (CST) and Torque Regulation Mode (TRM),

Reference Manual

represents the input value configured in the torque controller. The value is given as

1/1000 of Motor Rated Torque (0x6076).

Example: 500 represents 50% of the rated torque.

Name Target Torque

Index 0x6071 Minimum -Maximum Torque

Sub Index 0x00 Maximum +Maximum Torque
Data Type INTEGER16 PDO Mapping RXPDO

Access Type RW Backup NO

Unit 0.1% Feldbus Type CANopen, EtherCAT
Default Value 0

7.2.169.0x6072: Maximum Torque

Indicates the maximum output torque.

Example: 1000 represents 100% of Motor Rated Torque (0x6076).

Name Maximum Torque

Index 0x6072 Minimum 1

Sub Index 0x00 Maximum 2000(Drive
dependent value)

Data Type UNSIGNED16 PDO Mapping NO

Access Type RW Backup YES

Unit 0.1% Feldbus Type CANopen, EtherCAT

Default Value 2000

7.2.170.0x6073: Maximum Current

Indicates the maximum output current.

Example: 2000 represents 200% of Motor Rated Current (Ox6075).

Name Maximum Current

Index 0x6073 Minimum 10

Sub Index 0x00 Maximum 5000(Drive
dependent value)

Data Type UNSIGNED16 PDO Mapping RxPDO

Access Type RW Backup NO

Unit 0.1% Heldbus Type CANopen, EtherCAT

Default Value 2000
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7.2.171.0x6074: Torque Demand Value

Represents the torque demand value.

Reference Manual

Name Torque Demand Value

Index 0x6074 Minimum -32768

Sub Index 0x00 Maximum 32767

Data Type INTEGER16 PDO Mapping NO

Access Type RO Backup NO

Unit 0.1% Feldbus Type CANopen, EtherCAT
Default Value 20

7.2.172.0x6075: Motor Rated Current

Indicates the rated current of the motor. All current

-related objects retain their values.

Name Motor Rated Current

Index 0x6075 Minimum 1

Sub Index 0x00 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit mA Feldbus Type CANopen, EtherCAT
Default Value 1000

Drive specification ‘ Value

5A Drive 5,000

10A Drive 10,000
20A Drive 20,000
40A Drive 40,000

7.2.173.0x6076: Motor Rated Torque

Indicates the rated torque of the motor. All torque objects retain their associated values.

This value is defined as rated current multiplied by torque constant.

Name Motor Rated Torque

Index 0x6076 Minimum 1

Sub Index 0x00 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Revolute: Linear: CANopen, EtherCAT CANopen, EtherCAT
mNm mN

Default Value 100
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7.2.174.0x6077: Torque Actual Value

Reference Manual

Provides the actual torque, corresponding to the instantaneous torque of the motor.

The value is displayed in 1/1000 units of Motor Rated Torque.

Name Torque Actual Value

Index 0x6077 Minimum -32,768

Sub Index 0x00 Maximum 32,767

Data Type INTEGER16 PDO Mapping TxPDO

Access Type RO Backup NO

Unit 0.1% CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.175.0x6078: Current Actual Value

Indicates the actual current value of the motor. The unit is mA.

Name Current Actual Value

Index 0x6078 Minimum -32,768

Sub Index 0x00 Maximum 32,767

Data Type INTEGER16 PDO Mapping TxPDO

Access Type RO Backup NO

Unit mA CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.176.0x607A: Target Position

Used as input to the profile generator in profiled drives. Represents the position the

drive will move to using motion control parameters (such as velocity, acceleration, and

deceleration).

In non -profiled moves, the target position is used directly as input to the position

controller. The Target Position is not set until a command is issued via the Controlword.

In this case, the Target Position is interpreted as absolute or relative accordin g to the

command set by the Controlword. Otherwise, the target pos

absolute value.

ition is interpreted as an

Name Target Position

Index 0x607A Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping RxPDO

Access Type RW Backup NO

Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
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7.2.177.0x607C. Home Offset

Represents the displacement during the homing procedure. Used to move away from

Reference Manual

the detected position (e.g., mechanical limit stop or limit switch) at the end of the

homing sequence, preventing motor damage and limit switch errors.

Name Home Offset

Index 0x607C Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping NO

Access Type RW Backup YES

Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.178.0x607D: Software Position Limit

Defines the minimum/maximum limits for the Actual Position Value and Demand

Position Value. If either exceeds the limits, an error occurs. In Profile Position Mode,

new target positions are constrained by the minimum/maximum position limits.

Software position limits are disabled in Homing Mode (HMM).

Name Software Position Limit
Index 0x607D

Object code ARRAY

Number of Entries 2

7.2.178.1.Minimum Software Position Limit

Defines the minimum limit for the Actual Position Value and Demand Position Value

(Absolute Negative Position Limit). If either is lower than the Minimum Software Position

Limit, a software position limit error occurs.

If Minimum and Maximum Software Position Limits are both "0," position limit checking

is disabled.
Name Minimum Software Position Limit
Index 0x607D Minimum -2,147,483,648
Sub Index 0x01 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
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7.2.178.2.Maximum Software Position Limit

Reference Manual

Defines the maximum limit for the Actual Position Value and Demand Position Value

(Absolute Positive Position Limit). If either is greater than the Maximum Software

Position Limit, a software position limit error occurs.

If Minimum and Maximum Software Position Limits are both "0," position limit checking

is disabled.
Name Maximum Software Position Limit
Index 0x607D Minimum -2,147,483,648
Sub Index 0x02 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping NO
Access Type RW Backup YES
Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.179.0x607F: Maximum Profile Velocity

In PPM or PVM drive modes, used as the velocity limit.

Name Maximum Profile Velocity

Index 0x607F Minimum 1

Sub Index 0x00 Maximum

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Velocity Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 3000

Indicates the maximum

motor specifications.

7.2.180.0x6080: Maximum Motor Speed

allowable motor speed, serving as motor protection. Refer to

Name Maximum Motor Speed

Index 0x6080 Minimum 1

Sub Index 0x00 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Revolute: Hinear: CANopen, EtherCAT CANopen, EtherCAT
RPM mm/s

Default Value 3000
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7.2.181.0x6081: Profile Velocity
Defines the velocity normally achieved at the end of the acceleration phase during

profile motion (PPM, PVM).

Reference Manual

Name 0x6081

Index 0x00 Minimum 1

Sub Index UNSIGNED32 Maximum Maximum - Profle
Velocity (0x607f)

Data Type RW PDO Mapping NO

Access Type RW Backup YES

Unit Velocity Unit CANopen, EtherCAT CANopen, EtherCAT

Default Value 3000

7.2.182.0x6083: Profile Acceleration

Defines the acceleration value used in profile motion.

Name Profile Acceleration
Index 0x6083 Minimum 1
Sub Index 0x00 Maximum Maximum
Acceleration (0x60C5)
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit Acceleration Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 10,000

7.2.183.0x6084: Profile Deceleration

Defines the deceleration value used in profile motion.

Name Profile Deceleration
Index 0x6084 Minimum 1
Sub Index 0x00 Maximum MaXimum_
Acceleration (0x60C5)
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit Acceleration Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 10,000

7.2.184.0x6085:; Quick stop Deceleration

Used with the Quick Stop command to determine deceleration of the Quick Stop profile.

Name Quick stop Deceleration
Index 0x6085 Minimum 1
Sub Index 0x00 Maximum Maximum
Acceleration (0x60C5)
Data Type UNSIGNED32 PDO Mapping NO
Access Type RW Backup YES
Unit Acceleration Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 10,000
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7.2.185.0x6086: Motion Profile Type
Selects the type of motion profile trajectory used in Profile Position Mode (PPM),

Homing Mode (HMM), and Profile Velocity Mode (PVM).

Reference Manual

Name Motion Profile Type

Index 0x6086 Minimum 0

Sub Index 0x00 Maximum 1

Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup YES

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 1

Value Description

0

Trapezoidal Profile

1

Sinusoidal Profile

7.2.186.0x6089: Position Notation Index

Used to adjust the scale of position objects.

Name Position Notation Index

Index 0x6089 Minimum -9

Sub Index 0x00 Maximum 9

Data Type INTEGERS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.187.0x608A: Position Dimension Index

Used to adjust the scale of velocity objects.

Name Position Dimension Index

Index 0x608A Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value O0xAC

Value ‘ Description

0x41(65) degree
0x42(66) meter
0xAC(172) step
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7.2.188.0x608B: Velocity Notation Index

Used to adjust the scale of acceleration objects.
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Name Velocity Notation Index

Index 0x608B Minimum -9

Sub Index 0x00 Maximum 9

Data Type INTEGERS PDO Mapping NO

Access Type RW Backup YES

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.189.0x608C: Velocity Dimension Index

Used to adjust the scale of acceleration objects.

Name Velocity Dimension Index

Index 0x608C Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0xA4

Value Description

0xA4(164) Revolution/min
0xA6(166) meter/sec
0xF1(241 degree/sec
0xFC(252) step/sec

7.2.190.0x608D: Acceleration Notation Index

Used to adjust the scale of acceleration objects.

Name Acceleration Notation Index

Index 0x608D Minimum -9

Sub Index 0x00 Maximum 9

Data Type INTEGERS PDO Mapping NO

Access Type RW Backup YES

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
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7.2.191.0x608E Acceleration Dimension Index

Used to adjust the scale of acceleration objects.

Name Velocity Dimension Index

Index 0x608C Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0xA4

Value ‘ Description

0xA4(164 Revolution/min /sec
OxA6(166) meter/i Qo
0xF1(241 degree/i 'Q®
0XFC(252) step/i Q&

7.2.192.0x608F Position Encoder Resolution

Sets the encoder resolution.

Name Position Encoder Resolution
Index 0x608F

Object code ARRAY

Number of Entries 2

7.2.192.1.Position Encoder Increments

Name Position Encoder Increments

Index 0x608F Minimum 6

Sub Index 0x01 Maximum 2,147,483,647

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Count CANopen, EtherCAT CANopen, EtherCAT
Default Value 10,000

7.2.192.2.Position Encoder

Motor Revolution

Name Position Encoder Motor Revolution

Index 0x608F Minimum 1

Sub Index 0x02 Maximum 1

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Count CANopen, EtherCAT CANopen, EtherCAT
Default Value 1
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7.2.193.0x6091: Gear Ratio

Sets the reduction gear ratio.

Name Gear Ratio
Index 0x6091
Object code RECORD
Number of Entries 2

7.2.193.1.Motor revolutions

Name Motor revolutions

Index 0x6091 Minimum 1

Sub Index 0x01 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Number CANopen, EtherCAT CANopen, EtherCAT
Default Value 1

7.2.193.2.Shaft revolutions

Name Shaft revolutions

Index 0x6091 Minimum 1

Sub Index 0x02 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RwW Backup YES

Unit Number CANopen, EtherCAT CANopen, EtherCAT
Default Value 1
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7.2.194.0x6098: Homing Method

Used to select the desired homing method. If the homing method is changed during

Reference Manual

an ongoing homing process, the change will not apply until the next homing process

begins.
Name Homing Method
Index 0x6098 Minimum -4
Sub Index 0x00 Maximum 37
Data Type INTEGERS PDO Mapping NO
Access Type RW Backup YES
Unit Number CANopen, EtherCAT CANopen, EtherCAT
Default Value 35

Refer to 5.4.3 Homing Method.

7.2.195.0x6099: Homing Speeds

Sets the velocity used in the homing sequence.

Name Homing Speeds
Index 0x6099

Object code RECORD
Number of Entries 2

7.2.195.1.Speed for Switch Search

Velocity used to search for the limit switch during the homing sequence.

Name Speed for Switch Search

Index 0x6099 Minimum 1

Sub Index 0x01 Maximum Maximum Profile
Velocity (0x607F)

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Velocity Unit CANopen, EtherCAT CANopen, EtherCAT

Default Value 100

7.2.195.2.Speed for Zero Search

Velocity used to search for the home position during the homing sequence.

Name Speed for Zero Search

Index 0x6099 Minimum 1

Sub Index 0x02 Maximum Maximum Profile
Velocity (0x607F)

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Velocity Unit CANopen, EtherCAT CANopen, EtherCAT

Default Value 10
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7.2.196.0x609A: Homing Acceleration

Defines the acceleration and deceleration used in the homing profile.

Name Homing Acceleration

Index 0Xx609A Minimum 1

Sub Index 0x00 Maximum Max Acceleration
(0x60C5)

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Acceleration Unit CANopen, EtherCAT CANopen, EtherCAT

Default Value 10,000

7.2.197.0x60A4: Profile Jerk

Jerk value used to generate the trajectory of profile motion.

Name Profile Jerk
Index 0x60A4
Object code RECORD
Number of Entries 1

7.2.197.1.S-Curve Profile Jerk

Jerk value used to generate sinusoidal trajectories.

Name S-Curve Profile Jerk

Index 0x60A4 Minimum 1

Sub Index 0x00 Maximum 2,147,483,647

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Acceleration Unit/sec CANopen, EtherCAT CANopen, EtherCAT
Default Value 10,000

7.2.198.0x60B0; Position Offset

Provides a position offset.

In CSP, this object provides an offset for the Target Position. It includes an additional

commanded position of the drive and is added to the Target Position.

Name Position Offset

Index 0x60B0O Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping RxPDO

Access Type RW Backup NO

Unit count CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
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7.2.199.0x60B1: Velocity Offset

In CSV, this object provides an offset for the Target Velocity. Although the value itself

Reference Manual

is absolute, since it represents an additional velocity, it can also be used to control the

drive relative to the Target Velocity.

Name Velocity Offset

Index 0x60B1 Minimum

Sub Index 0x00 Maximum

Data Type INTEGER32 PDO Mapping RxPDO

Access Type RW Backup NO

Unit Velocity Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.200.0x60B2 Torque Offset

Provides a torque offset. Displayed in 1/1000 of the motor rated torque.

In CSP, this object includes the input value for torque feed

-forward.

In CST, this object includes an additional commanded torque of the drive and is added

to the Target Torque.

Name Torque Offset
.. -Maximum

Index 0x60B2 Minimum

Torque(0x6072)

+Maximum
Sub Index 0x00 Maximum

Torque(0x6072)
Data Type INTEGER16 PDO Mapping RxPDO
Access Type RW Backup NO
Unit 0.1% CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
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7.2.201.0x60B8: Touch Probe Function
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Configures the touch probe function. The touch probe latches encoder position values

based on external signals or encoder Index (Z) pulses.

Name Touch Probe Function

Index 0x60B8 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNED16 PDO Mapping RxPDO

Access Type RW Backup NO

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

BIT Description
- 0 = Touch probe 1 switch disable
1 = Touch probe 1 switch enable
Bitl 0 = Touch probe 1 trigger first event
1 = Touch probe 1 Continuous
Bit2 0 = Trigger touch Probe 1 input
1 = Trigger with zero pulse signal or position encoder
Bit3 Reserved
Bit4 0 = Touch probe 1 positive edge disable
1 = Touch probe 1 positive edge enable
Bit5 0 = Touch probe 1 negative edge disable
1 = Touch probe 1 negative edge enable
Bit6 Reserved
Bit7 Reserved
Bit8 0 = Touch probe 2 switch disable
1 = Touch probe 2 switch enable
Bit9 0 = Touch probe 2 trigger first event
1 = Touch probe 2 Continuous
Bit10 0 = Trigger touch Probe 2 input
1 = Trigger with zero pulse signal or position encoder
Bitll Reserved
Bit12 0 = Touch probe 2 positive edge disable
1 = Touch probe 2 positive edge enable
Bit13 0 = Touch probe 2 negative edge disable
1 = Touch probe 2 negative edge enable
Bit14 Reserved
Bit15 Reserved
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7.2.202.0x60B9: Touch Probe Status

Indicates the status of the touch probe.

Name Touch Probe Status

Index 0x60B9 Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNED16 PDO Mapping TxPDO

Access Type RO Backup NO

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

BIT Description

Bit0 Touch probe 1 switch enable monitor

Bitl Touch probe 1 positive edge value stored monitor
Bit2 Touch probe 1 negative edge value stored monitor
Bit3 Reserved

Bit4 Reserved

Bit5 Reserved

Bit6 Touch probe 1 trigger selection monitor

Bit7 Reserved

Bit8 Touch probe 2 switch enable monitor

Bit9 Touch probe 2 positive edge value stored monitor
Bit10 Touch probe 2 negative edge value stored monitor
Bitll Reserved

Bit12 Reserved

Bit13 Reserved

Bit14 Touch probe 2 trigger selection monitor

Bit15
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7.2.203.0x60BA: Touch Probe 1 Position Positive Value
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At the rising edge of Touch Probe 1, the position value of the feedback sensor is latched.

Name Touch Probe 1 Position Positive Value

Index 0x60BA Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping TXPDO

Access Type RO Backup NO

Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.204.0x60BB: Touch Probe 1 Position Negative Value

At the falling edge of Touch Probe 1, the position value of the feedback sensor is

latched.
Name Touch Probe 1 Position Negative Value
Index 0x60BB Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TXPDO
Access Type RO Backup NO
Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.205.0x60BC: Touch Probe 2 Position Positive Value

At the rising edge of Touch Probe 2, the position value of the feedback sensor is latched.

Name Touch Probe 2 Position Positive Value

Index 0x60BC Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping TXPDO

Access Type RO Backup NO

Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.206.0x60BD: Touch Probe 2 Position Negative Value

At the falling edge of Touch Probe 2, the position value of the feedback sensor is

latched.
Name Touch Probe 2 Position Negative Value
Index 0x60BD Minimum -2,147,483,648
Sub Index 0x00 Maximum 2,147,483,647
Data Type INTEGER32 PDO Mapping TXPDO
Access Type RO Backup NO
Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
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7.2.207.0x60CO0: Interpolation Sub Mode Select
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Name Interpolation Sub Mode Select

Index 0x60C0 Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER16 PDO Mapping NO

Access Type RW Backup NO

Unit Number CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

0: Linear Interpolation

7.2.208.0x60C2: Interpolation Time Period

Defines the relative time between two set -points for Interpolated Position Mode. The

Interpolation Time Unit is set in multiples of 10 Interpolation Time Index Seconds.

Name Interpolation Time Period
Index 0x60C2

Object code RECORD

Number of Entries 2

7.2.208.1.Interpolation Time Unit

Name Interpolation Time Period

Index 0x60C2 Minimum 1

Sub Index 0x01 Maximum 255

Data Type UNSIGNEDS8 PDO Mapping NO

Access Type RW Backup YES

Unit Number CANopen, EtherCAT CANopen, EtherCAT
Default Value 2

7.2.208.2.Interpolation Time Index

Name Interpolation Time Index

Index 0x60C2 Minimum -5

Sub Index 0x02 Maximum 0

Data Type INTEGERS PDO Mapping NO

Access Type RW Backup YES

Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value -3

Interpolation Time Index=3 y 103%sec = 1lmsec
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7.2.209.0x60C5. Maximum Acceleration

Reference Manual

Used to limit the maximum allowed acceleration. Not considered in CSP, CSV, or CST.

Name Maximum Acceleration

Index 0x60C5 Minimum 1

Sub Index 0x00 Maximum 4,294,967,295

Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit Acceleration Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 100,000,000

7.2.210.0x60C6. Maximum Deceleration

Used to limit the maximum allowed acceleration. Not considered in CSP, CSV, or CST.

Name Maximum Deceleration

Index 0x60C6 Minimum 1

Sub Index 0x00 Maximum 4,294,967,295
Data Type UNSIGNED32 PDO Mapping NO

Access Type RW Backup YES

Unit

Acceleration Unit

CANopen, EtherCAT

CANopen, EtherCAT

Default Value

100,000,000

7.2.211.0x60EOQ: Positive Torque Limit

Sets the positive torque limit.

Name Positive Torque Limit

Index 0x60E0 Minimum 0

Sub Index 0x00 Maximum 5,000

Data Type UNSIGNEDL6 PDO Mapping RxPDO

Access Type RW Backup YES

Unit 0.1% CANopen, EtherCAT CANopen, EtherCAT
Default Value 5,000

7.2.212.0x60EL: Negative Torque Limit

Sets the negative torque limit.

Name Negative Torque Limit

Index 0x60EL Minimum 0

Sub Index 0x00 Maximum 5,000

Data Type UNSIGNEDL6 PDO Mapping RxPDO

Access Type RW Backup YES

Unit 0.1% CANopen, EtherCAT CANopen, EtherCAT
Default Value 5,000
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7.2.213.0x60E3 Supported Homing Methods

Indicates the supported homing methods.

Name Supported Homing Methods
Index 0x60E3

Object code ARRAY

Number of Entries 37

7.2.213.1.Homing Method 0~ 36

Name Homing Method 0 ~ 36

Index 0x60E3 Minimum See the table below
Sub Index 0x01 ~ 0x 25 Maximum See the table below
Data Type INTEGER16 PDO Mapping NO

Access Type RO Backup NO

Unit Number CANopen, EtherCAT CANopen, EtherCAT
Default Value See the table below

Description
0x01 Homing Method 0 1 Homing on negative limit switch and index pulse, positive stop
0x02 Homing Method 1 2 Homing on positive limit switch and index pulse, negative stop
0x03 Homing Method 2 8 Homing on positive home switch and index pulse, negative stop
0x04 Homing Method 3 4 Homing on positive home switch and index pulse, positive stop
0x05 Homing Method 4 5 Homing on negative home switch and index pulse, positive stop
0x06 Homing Method 5 6 Homing on negative home switch and index pulse, negative stop
. Homing on positive limit switch, homing on positive home switch
0x07 Homing Method 6 7
and index pulse, negative stop
. Homing on positive limit switch, homing on positive home switch
0x08 Homing Method 7 8
and index pulse, positive stop
. Homing on positive limit switch, homing on negative home switch
0x09 Homing Method 8 9
and index pulse, negative stop
. Homing on positive limit switch, homing on negative home switch
Ox0A Homing Method 9 10
and index pulse, positive stop
. Homing on negative limit switch, homing on positive home switch
0x0B Homing Method 10 11
and index pulse, positive stop
. Homing on negative limit switch, homing on positive home switch
0x0C Homing Method 11 12
and index pulse, negative stop
. Homing on negative limit switch, homing on negative home switch
0x0D Homing Method 12 13
and index pulse, positive stop
. Homing on negative limit switch, homing  on negative home switch
Ox0E Homing Method 13 14
and index pulse, negative stop
OXxOF Homing Method 14 15 Reserved
0x10 Homing Method 15 16 Reserved
0x11 Homing Method 16 17 Homing on negative limit switch, positive stop
0x12 Homing Method 17 18 Homing on positive limit switch, negative stop
0x13 Homing Method 18 19 Homing on positive home switch, negative stop
0x14 Homing Method 19 20 Homing on positive home switch, positive stop
0x15 Homing Method 20 21 Homing on negative home switch, positive stop
0x16 Homing Method 21 22 Homing on negative home switch, negative stop
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. Homing on positive limit switch and homing on positive home
0x17 Homing Method 22 23
switch, negative stop
. Homing on positive limit switch and homing on positive home
0x18 Homing Method 23 24
switch, positive stop
. Homing on positive limit switch and homing on negative home
0x19 Homing Method 24 25
switch, negative stop
. Homing on positive limit switch and homing on negative home
Ox1A Homing Method 25 26
switch, positive stop
. Homing on negat ive limit switch and homing on positive home
0x1B Homing Method 26 27
switch, positive stop
. Homing on negative limit switch and homing on positive home
0x1C Homing Method 27 28
switch, negative stop
. Homing on negative limit switch and homing on negative home
0x1D Homing Method 28 29
switch, positive stop
. Homing on negative limit switch and homing on negative home
Ox1E Homing Method 29 30
switch, negative stop
Ox1F Homing Method 30 31 Reserved
0x20 Homing Method 31 32 Reserved
0x21 Homing Method 32 33 Homing on the index pulse, negative stop
0x22 Homing Method 33 34 Homing on the index pulse, positive stop
0x23 Homing Method 34 35 Homing on the current position
0x24 Homing Method 35 -3 Current Threshold Positive Speed
0x25 Homing Method 36 -4 Current Threshold Negative Speed

7.2.214.0x60F4 Following Error Actual Value

Represents the position error value.

Name Following Error Actual Value

Index 0x60F4 Minimum -2,147,483,648

Sub Index 0x00 Maximum 2,147,483,647

Data Type INTEGER32 PDO Mapping TxPDO

Access Type RO Backup NO

Unit Position Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

7.2.215.0x60FD: Digital Inputs

Indicates the status of the digital input.

Name Digital Inputs

Index 0x60FD Minimum

Sub Index 0x00 Maximum

Data Type UNSIGNED32 PDO Mapping TxPDO

Access Type RO Backup NO

Unit Bit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
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7.2.216.0x60FE Digital Outputs
Configures the digital output. To control digital outputs, first set the corresponding bit

in the Output Mask to 1, then set the bit in Physical Outputs.

Name Digital Outputs
Index Ox60FE
Object code RECORD
Number of Entries 2

7.2.216.1.Physical Outputs

Name Physical Outputs
Index O0X60FE Minimum
Sub Index 0x01 Maximum
Data Type UNSIGNED32 PDO Mapping RxPDO
Access Type RW Backup NO
Unit Bit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
7.2.216.2.0utput Mask
Name Output Mask
Index Ox60FE Minimum
Sub Index 0x02 Maximum
Data Type UNSIGNED32 PDO Mapping RxPDO
Access Type RW Backup NO
Unit Bit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0
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7.2.217.0x60FF Target Velocity
Sets the target velocity in velocity modes (PVM, VRM, CSV).

Name Target Velocity

Index O0x60FF Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type INTEGER32 PDO Mapping RxPDO

Access Type RW Backup NO

Unit Velocity Unit CANopen, EtherCAT CANopen, EtherCAT
Default Value 0

Modes of Operation Display  (0x6061) Minimum Maximum

Profile Velocity Mode -Maximum Profile Velocity +Maximum Profile Velocity
Velocity Mode -Maximum Velocity +Maximum Velocity
Cyclic Synchronous Velocity Mode -Maximum Velocity +Maximum Velocity

7.2.218.0x6402: Motor Type

Sets the type of motor.

Name Motor Type
Index 0x6402 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNED16 PDO Mapping NO
Access Type RW Backup YES
Unit - CANopen, EtherCAT CANopen, EtherCAT
Default Value 0x0001 Supported in disable state YES

e oo |
0x0001 Brushed DC Motor
0x000A Sinusoidal PM BL Motor
0x000B Trapezoidal PM BL Motor
0X8001 Linear Brushed DC Motor
0x800A Linear Sinusoidal PM BL Motor
0x800C Linear Voice Coil Motor
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7.2.219.0x6502; Supported Drive Modes

Indicates the operating modes supported by the drive.
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Name Supported Drive Modes

Index 0x6502 Minimum See the table below
Sub Index 0x00 Maximum See the table below
Data Type UNSIGNED32 PDO Mapping NO

Access Type CONST Backup NO

Unit - CANopen, EtherCAT CANopen, EtherCAT
Default Value 0x03AF

Bit ‘ Description

0 Profile position mode

1 Velocity mode

2 Profile velocity mode

3 Profile torque mode

4 Reserved

5 Homing mode

6 Interpolated position mode

7 Cyclic synchronous position mode

8 Cyclic synchronous velocity mode

9 Cyclic synchronous torque mode

106 1 5 Reserved

160 3 1 Manufacturer-specific

A If the corresponding bit is set to 1, the mode is supported.
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