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IS620P Series Servo Application Manual - CANopen Communication Foreword

Foreword

First of all, thank you for purchasing Inovance IS620P series of servo drive configured with the CANopen field bus
function.

Based on the general IS620P servo drive of Inovance, the IS620P-CANopen product adds the CANopen bus
communication function, which covers all products of the series. After the CANopen communication function is
added, the product can be connected to the high-speed CANopen communication network and implement bus
control on site.

This manual introduces applications related to the CANopen function. For other general functions, see the IS620P
Series Servo Design and Maintenance User Manual. Contact our technical personnel if you have any question
during use of CANopen.

Inovance commits itself to continuously improving the servo drive. Therefore, this document is subject to change
without notice.

@ To describe product details, this manual provides diagrams showing the status without a housing or safety cover. Before
using this product, install the housing or safety cover as required and refer to the instructions in this manual.

@ Diagrams in this document are used only for function description. The product structure shown in the diagrams may be
different from the structure of the product that you purchase.

€ When the product is upgraded or the specifications change, this manual will be updated in a timely manner to improve its
accessibility and accuracy.

@ If you need to purchase this manual in case that the original copy is damaged or lost, contact our local agent or our
customer service center.

@ If you have any questions regarding the usage of this product, contact our customer service center.

@ Service hotline: 400-777-1260
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Chapter 1 Product Information

1.1 Nameplate and Model of Servo Drive

Figure 1-1 Naming and nameplate description of servo drive

IS620 P S 5R5 | - CO
Mark Serial No. Mark | Non-standard specification
1620 Servo drive A 16-bit high-precision analog
Electronic cam and
synchronization
Mark | Product category C CANIlink
P Pulse co CANopen
Mark Voltage class Mark Installation method
| Baseplate installation
S 220V (standard)
T 380V Mark 1R1 | 1R6 | 2R8 | 3R5 | 5R4 |5R5
Rated output current | 1.1A | 1.6A | 2.8A | 3.5A | 54A | 5.5A
7R6 | 8R4 | 012 | 017 | 021 | 026
76A | 84A | 12A | 17A | 21A | 26A

4 A

Drive model —>» MODEL: 1S620PS5R5I
INPUT: 3PH AC 200-240V 3.7A 50/60Hz

1PH AC 200-240V 7.9A 50/60Hz
Ratedoutput ~ —— OUTPUT: 3PH AC 0-240V 5.5A 0-400Hz 750W

vendectnaNo. = SIN: [ {HIHHRUTTNRRRIN AL 0NN OV

Suzhou Inovance Technology Co., Ltd.

Rated input —>

1.2 Integrated Performance Parameters

Table 1-1 Integrated performance parameters

ltem Description

Link layer protocol CAN bus

Application layer protocol CANopen protocol

CAN-ID type 11bit-CAN2.0A

500 Kbit/s (default)
1 Mbit/s, 250 Kbit/s, 125 Kbit/s, 100 Kbit/s, 50 Kbit/s, and 20 Kbit/s

Baud rate

Maximum number of sites 63

CAN frame length 0 to 8 bytes

Application layer CAN frame type Data frame, remote frame

Terminal matching resistance 120 @

CiA-301 V4.02: CANopen application layer and communication protocol

Supported sub-protocol

DSP-402 V2.0: driver and motion control sub-protocol
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ltem Description

NMT: network management system
SDO: service data object
S S PDO: process data object
Device monitoring: including node protection and heartbeat

SYNC: including synchronization generator and synchronous receiving, which is used in
PDO transmission

PDO transmission type Time trigger, event trigger, synchronous trigger

4 RPDOs, 4 TPDOs

Number of supported PDOs

SDO transmission mode Accelerated SDO transmission, fragmented SDO transmission

Profile position mode
. Profile speed mode
Supported servo drive mode )

Homing mode

Interpolated position mode

The CANopen communication function of the IS620P series of servo drive supports seven baud rates. The
communication distance and baud rate are related to communication cables.

Table 1-2 Supported baud rates

Baud rate (bps) ™ 500K 250K 125K 100K 50K 20K

Length (m) 25

100 250

500 500

1,000 1,000

Table 1-3 Relationship between CAN communication transmission distance, rate, and number of nodes

No. Transmission distance Rate Number of nodes Cable diameter
1 25m 1 Mbps 64 0.205 mm’
2 95 m 500 Kbps 64 0.34 mm’
3 560 m 100 Kbps 64 0.5 mm®
4 1100 m 50 Kbps 64 0.75 mm’

For CAN communication, cables of different diameters have little impact on the transmission distance. However,
cable diameters must be large. Table 1-4 lists the transmission distance between two nodes under different cable
diameters and rates.

Table 1-4 Relationship between cable diameters and transmission distance

Cable diameter 500 Kbps 1 Mbps
3x0.3 mm’ 95 m 30m
3x0.5 mm’ 95 m 30m
3x0.75 mm’ 100 m 30m

—_—
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Chapter 2 Wiring

The two RJ45 terminals of the ISP620 servo drive are CANopen communication ports and CN3 and CN4 ports of
general products. Figure 2-1 shows the ports.

Figure 2-1 CANopen communication ports of the IS620P servo drive

Pins of the two ports are internally connected. Table 2-1 lists definitions of the pins. CAN interface connectors are
configured with at least the CANH, CANL, and CGND pins.

Table 2-1 Pin definitions of communication signal connectors

Pin No. Pin Description Terminal Pin Layout
1 CANH
CAN communication port
2 CANL
3 CGND CAN communication ground
4 RS485+ ]
RS485 communication port
5 RS485- =

RS232 transmit end, which is connected
6 RS232-TXD |to the receiving end of the host
computer

RS232 receiving end, which is
7 RS232-RXD | connected to the transmit end of the
host computer

O INIOO| O~ WIN =

8 GND Ground

Housing |PE Shielding
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(]

NOTE

Connecting CGND greatly helps improve the anti-interference performance of CAN ports.

2.1 CAN Communication Cable

1) CAN cable for communicating with PLC

The following figure shows the connecting cable (model: S6-L-T02-2.0) between the servo drive and the PLC under
CAN communication:

Figure 2-2 Appearance of the communication cable (model: S6-L-T02-2.0) between the PLC and the servo drive

7

=

A

B

Table 2-2 Pin connections of the communication cable (model: S6-L-T02-2.0) between the PLC and the servo drive

layer)

layer)

RJ45 on Servo Drive Side (A) PLC Side (B)
Communication Signal Name Pin No. Communication Signal Name Pin No.
Type Type

CANH 1 CANH 1

CANL 2 CAN CANL 2

CAN CGND 3 CGND 3

PE (shield network . PE (shield network .

Housing Housing

2) CAN communication cable for multiple drives connected in parallel

The following figure shows the connecting cable (model: S6-L-T01-0.3) for multiple drives connected in parallel
under CAN communication:

Figure 2-3 Appearance of the communication cable (model: S6-L-T01-0.3) for multiple drives connected in parallel

—

A

E=

B

N

Wiring
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Table 2-3 Pin connections of the communication cable (model: S6-L-T01-0.3) for multiple drives connected in parallel

RJ45 on Servo Drive Side (A) RJ45 on Servo Drive Side (B)
Communication . . Communication . .
Signal Name Pin No. Signal Name Pin No.
Type Type
CANH 1 CANH 1
CANL 2 CAN CANL 2
CAN
CGND 3 CGND 3
PE (shield network . PE (shield network .
Housing Housing
layer) layer)

2.2 CAN Communication Bus and Multi-node Connection Mode

Figure 2-4 CAN communication network topology

Master CANopen
node

<0.3m

The CAN communication network is connected in bus mode, as shown in Figure 2-4.

CAN transmitters and receivers are mounted on the bus. Each branch must be shorter than 0.3 m. Otherwise,
reflection is caused and communication problems occur.




IS620P Series Servo Application Manual - CANopen Communication Chapter 2 Wiring

Figure 2-5 Schematic diagram of CANopen cable

Master CANopen node

CANH CANL CGND

120Q

= e )

cont ] -

|
|
|

It is recommended that a shielded twisted cable is connected to the bus. A 120 Q terminal matching resistor
is connected to each end of the bus to prevent signal reflection. The shield layer generally uses reliable
single-point grounding.

Use a multimeter to measure the resistance between CANH and CANL to determine whether the receiving
resistance on site is correct. The normal resistance value is around 60 Q (two resistors are connected in
parallel).

Up to 64 devices can be mounted under the bus.

When CAN devices communicate over a long distance, CGND of different CAN circuits must be mutually
connected to ensure that the reference potential of different communication devices is the same.

2.3 Twisted Pair Cables Recommended for CAN Communication Cables

The CAN communication network recommends using twisted pair cables, which can better resist
high-frequency magnetic field noise interference and reduce external radiation of cables. Figure 2 shows the
schematic diagram of a twisted pair cable.

Figure 2-6 Schematic diagram of a twisted pair cable

D
CANH |

CANL

The torque D of a twisted pair cable should be smaller than 2 cm. Smaller torque indicates better
anti-interference effect.

During short-distance low-speed communication, a twisted pair shielded cable can be used to enhance the
anti-interference capability. Both ends of the shield layer are connected to the PE.

During long-distance high-speed communication, shielded cables are not recommended. This is because
large capacitance exists between the shield layer and the signal cable, which cause delay of transmission
signals.

N

Wiring
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2.4 Recommended Connection Modes of Different Cables

Figure 2-7 Recommended connection mode 1

The twisted pair cable is close
to CGND during cabling.

CANL

CGND

PE

Figure 2-8 Recommended connection mode 2

CANH /
CANL \
CGND \ /
PE
The shied layer is
connected to the PE.

Figure 2-9 Recommended connection mode 3

CANH
CANL
CGND
PE Other unused cables are
twisted together and
connected to CGND.

Figure 2-10 Recommended connection mode 4

CANH /
CANL
l Other unused cables are
twisted together and
CGND connected to CGND.
PE
The shield layer is connected

to the PE during short-distance
low-speed communication.

Figure 2-11 Recommended connection mode 5

14
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CANH /
CANL
l Other unused cables are
twisted together and
CGND connected to CGND.
PE

The shield layer is suspended
during long-distance high-
speed communication.

2.5 Precautions for Grounding during CAN Communication

When CAN communication is used, the CGND terminal of the host computer must be connected to the CGND

terminal of the servo drive, as shown in Figure 2-12.

Figure 2-12 Correct CAN connection method

Shield layer

Terminal

resi

stance

I
/ VY

CANH (1) CANL CGND / 1

/ y

2 3456 7 8
// One end of the CANH CANLCGND GND
H H3U shield layer is
grounded .
(recommended). Servo drive

The DIP switch of the terminal
resistor is set to ON.

1

-

2 3456 78

CANHCANLCGND

Servo drive

GND

The ground cable cannot
share the ground with

high-power devices. Slave node

Master node

Slave node

Note: 1. A CAN communication terminal resistor is embedded in the PLC and therefore the corresponding DIP

switch must be set to ON.

2. It is recommended that the shield layer is grounded at one end.

Do not connect the CGND terminal of the host computer to the CGND terminal of the servo drive. Otherwise, the

devices are damaged.

Figure 2-13 Wrong CAN connection method

Terminal
Shied layer Shied layer resistance
[ |
I 11200
|
| |
|\ | }
“ | | I 1
| T I | L.] |
| / \ / | \ / I_____1
/ / i |
CANH @CANL CGND ,/ 12 3 456 7 8 12 3 45 6 7 8
/ One end of the CANHCANLCGND GND CANHCANLCGND GND
shield layer is
E H3U grounded . .
_ ) (recommended). Servo drive Servo drive
The DIP switch of the terminal
fesistaislsERtalON] The ground cable cannot
hare th d with
Master node f,i;,fpovfjré’iﬂceﬁ'_ Slave node Slave node

N

Wiring
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2.6 Description of Wiring of Other Devices without External CGND Port

2.6.1 Non-isolated CAN Devices Sharing GND or COM Port with Other Signals

Connect the GND or COM port of the device to CGND of Inovance devices, as shown in Figure 2-8.

Figure 2-14 Connection mode for sharing the ground with other circuits

1S620P-CO Other devices
CANH CANH
CANL CANL

GND/

CGND / CcoM

CAN shares the ground | |
with other circuits.

2.6.2 No CGND for CAN and Other Ports of Devices

CGND is not connected to any cable. A cable that is not smaller than AWG12 is used to connect PEs of
devices. The cable is more than 5 cm away from the CAN communication cable, as shown in Figure 2-9.

Figure 2-15 CAN of other devices without port for connecting GND

1S620P-CO Other devices
CANH CANH
CANLT] CANL
CGNDy
Sugpended
CGND cable
>5cm
PE A 4 PE

The specification of the PE
cable must be higher than
AWG12.
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2.7 Recommended Layout of CAN Communication Cables

CAN communication is susceptible to interference. If field layout is close to interference sources, problems may
occur.

Figure 2-16 Recommended cabling mode

Cabinet backplane Cabinet backplane

Servo drive

Other devices

CAN
cabling

U/VIW R/S/T

D1 D2

@® Interference cables and CAN cables should be deployed along the vertical direction. During parallel
cabling, the distance D1 between the R/S/T cable and the CAN signal cable must be longer than 20 cm
and the distance D2 between the U/V/W cable and the CAN signal cable must be longer than 50 cm. If
interference cables are deployed closely along the backplane of the cabinet, the distance between the CAN
communication cable and the backplane of the cabinet must be longer than 1 cm.

@ After cables are led out of the cabinet, the R/S/T power cable, U/V/W power cable, and CAN communication
cable are deployed respectively in three cable troughs. The distance L3 between cable troughs must be
longer than 20 cm. If interference cables and CAN communication cables are deployed in the same cable
trough, the preceding principles are followed for the distance between the cables.

N

Wiring
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Chapter 3 Communication Network Configuration

The following figure shows the CANopen use and setting flowchart:

Start

4

Figure 3-1 CANopen use and setting flowchart

ImportanEDS | S e See the document about
3 file. the host computer.
v
;i;inygf::; 77777 - - == = - = = e See Section 3.2.
v
Set . For NMT error control, namely heartbeat or node

protection, see Section 3.3.2.
e  For the emergency object service (EMCY), see
Section 3.7.

communication | — — — — — .
parameters.

Communication Net work Configuration

. For description of PDOs, see Section 3.5.
Configure PDOs. | — — — — — — — — — — — — - = e For description of synchronization object
(SYNC), see Section 3.6.

4

Start a remote

S . See Section 3.3.1 NMT Service.

NOTE

Note 1: For details on how to use SDOs, see "3.1 Overview of the CANopen Protocol" on Page 20.

19
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3.1 Overview of the CANopen Protocol

CANopen is an application layer protocol of the network transmission system based on CAN serial bus. It complies
with the ISO/OSI standard model. Different devices in the network exchange data through the object dictionary or
objects. The master node obtains or modifies data in the object dictionaries of other nodes through PDOs or SDOs.

Figure 3-2 shows the CANopen device model.

CAN bus

Figure 3-2 Schematic diagram of CANopen device model

Communication
interface
PDO
SDO
Special functional
object
NMT object

Object dictionary

Data type
Communication
object

Application object

Application

Application
Device sub-protocol
implementation

3.1.1 Object Dictionary

Object dictionary is the most important part in device specifications. It is an ordered set of parameters and

variables and includes all parameters about device description and device network status. A group of objects

can be accessed in an ordered and pre-defined way through the network.

The CANopen protocol adopts an object dictionary with a 16-bit index and an 8-bit index. Table 3-1 describes

the structure of the object dictionary.

Table 3-1 Structure of the object dictionary

Index

Object

000

Not used

0001h—001Fh

Static data type (standard data type, for example, Boolean and Integer16)

0020h—003Fh

Complex data type (predefined structure consisting of simple types, for example,
PDOCommPar and SDOParmeter)

0040h—005Fh

Complex data type specified by the manufacturer

0060h—007Fh

Static data type specified by the device sub-protocol

0080h—009Fh

Complex data type specified by the device sub-protocol

00AOh—OFFFh

Reserved

1000h—1FFFh

Communication sub-protocol area (for example, device type, error register, and number of
supported PDOs)

2000h—5FFFh

Sub-protocol area specified by the manufacturer (for example, functional code mapping)

6000h—9FFFh

Standard device sub-protocol area (for example, DSP-402 protocol)

AO000h—FFFFh

Reserved

w
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Object dictionary <

0000h-0FFFh
Data parameters

1000h-1FFFh
Communication

object area parameters.

2000h-5FFFh
Manufacturer-defined
object area

6000h-9FFFh
Sub-protocol object

Figure 3-3 Structure of CANopen object dictionary

Store general communication

Correspond to functional codes of
Inovance servo drive.

Common area, storing DSP 402 protocol

area parameters of the drive.

The mapping between functional codes of Inovance servo drive and the object dictionary is as follows:

Example:

Object dictionary index = 0x2000 + Functional code group No.

Object dictionary sub-index = Hexadecimal of offset in the functional code group + 1

The functional code H02-10 corresponds to the object 0x2002-0B in the object dictionary.

Each object in the dictionary is described based on the types.

Example:

For example, the object 607Dh configured with software position limit describes the minimum position limit
and the maximum position limit. The object is defined as follows:

Table 3-2 Example of object dictionary based on classified description

Index Sub-index Description Meaning

Number of sub-indexes for software Quantity of object data, not including

607Dh 00h e .
absolute position limit the object

607Dh 01h er.umum software absolute position Mln!mum position limit (in absolute
limit position mode)

607Dh 02h Ma.)(lmum software absolute position Ma).(l.mum position limit (in absolute
limit position mode)
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3.1.2 Common Communication Objects

1)

NMT

An NMT object includes the Boot-up message, heartbeat protocol, and NMT message. Based on the
master/slave communication mode, NMT is used to manage and monitor nodes in the network. It implements
node status control, error control, and node startup.

2)
°

4)

SDO
An SDO includes a receiving SDO (R-SDO) and a transmitting SDO (T-SDO).

By using indexes and sub-indexes, SDOs enable clients to access entries in the object dictionary of
devices.

SDO is implemented through multi-domain CMS objects in the CAL and allows transmitting data of any
length. When the data size exceeds four bytes, the data is segmented into several packets.

The protocol confirms the service type and generates a response for each message. An SDO request
and a response packet always contain eight bytes.

PDO

A PDO includes a receiving PDO (RPDO) and a transmitting PDO (TPDO).

A PDO is used to transmit real-time data from one creator to one or multiple receivers. The length of
transmitted data ranges from one to eight bytes.

Each CANopen device has eight default PDO channels, that is, four TPDO channels and four RPDO
channels.

PDOs support synchronous transmission and asynchronous transmission. Which transmission mode is
used is determined by PDO communication parameters.

The content of a PDO message is predefined and is determined by PDO mapping parameters.

Synchronization object (SYNC)

A synchronization object is a packet periodically broadcast by the CANopen master station to the CAN bus
and is used to provide basic network clock signals. Each device determines whether to use the object to
synchronize with other network devices based on its configuration.

5)

Emergency packet (EMCY)

In the case of a communication failure or application failure, an emergency packet is sent.

W

Communication Net work Configuration

22



w

Communication Net work Configuration

23

Chapter 3 Communication Network Configuration

IS620P Series Servo Application Manual - CANopen Communication

3.1.3 Communication Object Identifier

A communication object identifier (COB-ID) specifies the priority of an object during communication and
identifies the communication object. A COB-ID corresponds to a 11-bit frame of CAN 2.0A. The 11-bit
COB-ID consists of two parts, namely a 4-bit functional code and a 7-bit node address. Table 3-3 describes

the COB-ID.

Table 3-3 Composition of COB-ID

10 9

8 7

6 5

4

3

Functional code

Node ID

Each CANopen communication object has its default COB-ID, which can be read through SDO. Some
COB-IDs can be modified through SDO. Table 3-4 lists COB-IDs.

Table 3-4 COB-IDs

Commu'nlca’uon Functional Code Node Address COB-ID Object Index
Object

Network management | 0000b 0 Oh -
Synchronization object| 0001b 0 80h 1005h, 1006h
Emergency packet

. 0001b 1t0 127 80h + Node ID 1014h
object
TPDO1 0011b 1t0 127 180h + Node ID 1800h
RPDO1 0100b 1to 127 200h + Node ID 1400h
TPDO2 0101b 1to0 127 280h + Node ID 1801h
RPDO2 0110b 1t0 127 300h + Node ID 1401h
TPDO3 0111b 1t0 127 380h + Node ID 1802h
RPDO3 1000b 1to 127 400h + Node ID 1402h
TPDO4 1001b 1to0 127 480h + Node ID 1803h
RPDO4 1010b 1t0 127 500h + Node ID 1403h
T_SDO 1011b 1t0 127 580h + Node ID 1200h
R_SDO 1100b 1to 127 600h + Node ID 1200h
Network management

1110b 1t0 127 700h + Node ID 1016h, 1017h

error control

Example:

The COB-ID of TPDO2 of slave station 4 is 284h (=280h+4).
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3.2 System Settings

Related functional codes of the IS620P servo drive must be set so that the servo drive can access the CANopen
field bus network correctly.

Table 3-5 Functional codes in system settings

Functional Code

Name

Range

Factory Default

HO02 00

Control mode selection

o o g b~ WON = O

: Speed mode

: Position mode

: Torque mode

: Speed mode and torque mode

: Position mode and speed mode

: Position mode and torque mode

: Position mode, speed mode, and torque mode
: CANopen mode

HOC 00

Servo axis address

1to 127

HOC 08

CAN communication rate
selection

NoahRwd20

120K

50K

: 100K
1 125K

250K

: 500K

™
™

HOC 13

Storage to EEPROM

w N =~ O

: Not save

: Save functional code
: Save parameter 402
: Save all parameters
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3.3 Network Management System

The NMT initializes, starts, and stops a network and devices in the network. It belongs to the master/slave system.
There is only one master NMT node in the CANopen network. A CANopen network that includes the master node
can be configured.

3.3.1 NMT Service

CANopen works according to the state machine specified by the protocol. Some data is automatically
converted inside and some data must be converted by the master NMT node by sending packets.

Figure 3-4 NMT state machine
Start or reset hardware

| i Reset
‘ Initializing — > Resetthenode —>» L <‘:(‘EP

Stop

Run

In Figure 3-4, conversion marked with a letter is implemented through NMT packets and only the master
NMT node can send NMT control packets. Table 3-6 describes the packet format.

Table 3-6 NMT packet format

Data/byte

COB-ID RTR
0 1

0x000 0 Command word Node_ID

The COB-ID of an NMT packet is permanently “0x000” .

The data area consists of two bytes. The first byte is a command word that indicates the control role of the
frame. Table 3-7 describes the command word.

The second byte is the CANopen node address. When the byte is 0, the byte is a broadcast message and all
slave devices in the network are valid.

Table 3-7 Command words of an NMT packet

Command Word Conversion Code Description
0x01 A Instruction for starting a remote node
0x02 B Instruction for stopping a remote node
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Command Word Conversion Code Description
0x80 C Instruction for entering the pre-operation status
0x81 D Instruction for resetting a node
0x82 E Instruction for resetting communication

After being powered on, the device automatically enters the initialization status, including initializing,
resetting node, and resetting communication. The device is initializing and loading parameters of modules.
After the node is reset, the area defined by the object dictionary manufacturer and the sub-protocol area
are restored to the values saved previously. After communication is reset, communication parameters in the
object dictionary are restored to the values saved previously.

Later, the device sends Boot-up and automatically enters the operation status. The main configuration nodes
are in this status.

After configuration is complete, the node needs to send an NMT packet to enter the operation status. When
CANopen is working properly, CANopen is in the operation status. All modules should work properly.

When the master NMT node sends a stop node packet, the device enters the stop status. In CANopen
communication, only the NMT module is working properly.

Table 3-8 lists CANopen services under various NMT status.

Table 3-8 CANopen services under various NMT status

Service Pre-operation Operation Stop
PDO No Yes No
SDO Yes Yes No
Synchronization object
(SYNC) Yes Yes No
Emergency packet
(EMCY) Yes Yes No
NMT Yes Yes Yes
Error control Yes Yes Yes
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3.3.2 NMT Error Control

NMT error control is used to detect whether devices in the network are online and detect the status of
devices, including node protection, life protection, and heartbeat.

P (]

NOTE

Note: 1. Life protection and heartbeat cannot be used at the same time.

2. The intervals of node protection, life protection, and heartbeat should not be set to smaller values in case
network load is increased.

1) Nodel/life protection

In the node protection status, the master NMT node periodically queries the status of slave nodes. In the
life protection status, slave nodes monitor the status of the master node through the interval of the received
remote frame used to monitor slave nodes. Node protection complies with the master/slave model. A
response must be provided for each remote frame.

The objects related to node/life protection include the protection time 100Ch and life factor 100Dh. The value
of 100Ch is the remote frame interval (unit: ms) in the node protection status under normal conditions. The
product of 100Ch and 100Dh decides the latest time of query by the master node. Normally, node protection
can be implemented. When 100Ch and 100D of a node are non-zero values and a node protection request
frame is received, life protection is activated.

Figure 3-5 Schematic diagram of node protection

Master NMT
node

Slave NMT Slave NMT Slave NMT Slave NMT
node 1 node 2 node 3 node 4

As shown in Figure 3-5, the master node sends a node protection remote frame at the interval of 100Ch.
Slave nodes must respond to the remote frame. Otherwise, slave nodes are considered to be disconnected.

If slave nodes do not receive a node protection remote frame from the master node within the time
100Chx100Dh, the master node is considered to be disconnected.
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Table 3-9 describes the remote frame sent by the master NMT node.

Table 3-9 Node protection remote frame

COB-ID

RTR

0x700+Node_ID

Table 3-11 describes the response packet returned by slave NMT nodes. The data segment is a status word
consisting of one byte.

Table 3-10 Node protection response packet

127: Pre-operation status

COB-ID RTR Data
0x700+Node-ID 0 Status word
Table 3-11 Description of status of the response packet
Data Bit Description
bit7 It must be set to 0 or 1 alternatively.
4: Stopped
bit6-bit0 5: Operation status

(]

NOTE

It is recommended that the protection time 100C should be longer than 10 ms and the life factor must be
greater than or equal to 2.
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2) Heartbeat

The heartbeat mode adopts the producer/consumer model. The CANopen device can send heartbeat
packets based on the interval (unit: ms) set by the producer heartbeat interval object 1017h. In the network,
there is always a node configured with the consumer heartbeat function, which monitors the producer
based on the consumer time set by the object 1016h. Once the producer heartbeat is not received from the
corresponding node within the consumer heartbeat time, the node is considered to encounter a failure.

After the producer heartbeat interval 1017h is configured, the node heartbeat function is activated and a
heartbeat packet starts to be generated. After a valid sub-index is configured for consumer heartbeat 1016h
and a heartbeat frame is received from the corresponding node, monitoring starts.

Figure 3-6 Heartbeat diagram

Master NMT
node

INOVANCE

Slave NMT Slave NMT Slave NMT Slave NMT
node 1 node 2 node 3 node 4
The master node sends a heartbeat packet based on the producer time. If slave nodes that monitor the

master node do not receive the heartbeat packet within the time of 1016h sub-index, the master node is
considered to be disconnected. The time of a 1016h sub-index must be longer than or equal to the producer
time of the master node multiplied by 1.8. Otherwise, a message indicating that slave nodes consider the
master node to be disconnected may be reported.

Slave nodes send a heartbeat packet at the interval of 1017h. If the master node that monitors the slave
nodes or anther slave node does not receive the heartbeat packet within the consumer time, the slave

nodes are considered to be disconnected. If 1017h multiplied by 1.8 is smaller than or equal to the consumer
time of the master node that monitors the slave nodes, a message indicating that the slave nodes are
disconnected may be reported.

Table 3-12 describes the format of a heartbeat packet. The data segment includes only one byte. The most
significant bit is permanently set to 0 and other bits are consistent with the status of the response packet.

Table 3-12 Heartbeat packet

COB-ID RTR Data

0x700+Node-ID 0 Status word
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The IS620P servo drive is both a heartbeat producer and a heartbeat consumer. It can serve as the
heartbeat consumer of up to five different nodes. It is recommended that the heartbeat producer time should
be set to a value not smaller than 20 ms, and the consumer heartbeat time should be set to a value that is
not smaller than 40 ms and is more than 1.8 times of the producer heartbeat time.

3.4 Service Data Object

An SDO is associated with the object dictionary through object index and sub-index. Based on the SDO, you can
read the object content in the object dictionary or modify object data when conditions allow.

3.4.1 SDO Transmission Framework

SDO transmission complies with the client/server mode, that is, one initiates a request and the other
responds to the request. An SDO client in the CAN bus network initiates a request and the SDO server
responds to the request. Therefore, data exchange between SDO requires at least two CAN packets and the
CAN identifiers of the two CAN packets are different. Figure 3-8 shows the SDO transmission model.

Figure 3-7 Data exchange between an SDO client and the SDO server

SDO client SDO server
Request
T_SDO COB-ID‘ Data —) R_SDO
Response
R_SDO COB-ID‘ Data —— T_SDO

3.4.2 SDO Transmission Packet

An SDO can be transmitted using data consisting of not more than four bytes or using data consisting of
more than four bytes. For the former, the accelerated SDO transmission mode is adopted; for the latter, the
segmented or block transmission mode is adopted. The IS620P servo drive supports only accelerated SDO
transmission and segmented transmission.

An SDO transmission packet consists of a COB-ID and a data segment. It can be seen from Table 3-4 that
the COB-IDs of the T_SDO packet and R_SDO packet are different.

The data segment adopts the little endian mode, that is, less significant bits are arranged in front of
significant bits. The data segments of all SDO packets must consist of eight bytes. Table 3-13 describes the
format of an SDO transmission packet.

Table 3-13 Format of an SDO transmission packet

COB-ID Data
0 1 2 3 4 5 6 7
580h+Node_ID/
600h+Node_ID | Command Index Sub-index Data
code

The command code specifies the transmission type and transmitted data length of the SDO; the index and
sub-index indicate the position of the SDO in the list; the data indicates the value of the SDO.

W
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1) Writing SDO transmission packets in accelerated mode

If data consisting of not more than four bytes is read or written, accelerated SDO transmission is adopted.
Depending on the read/write mode and data length, transmission packets are different. Table 3-14 describes
an SDO packet that is written in accelerated mode.

w
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Table 3-14 SDO packet that is written in accelerated mode

COB-ID 0 1 2 3 4 5 6
23h Data
27h Sub- Data

Client — 600h+Node_ID Index ind
2bh index Data -
2th Data - -
Normal 60h Sub- - - -

~ Server 580h+Node_ID Index ind
Abnormal 80h index Abort code

y
B

NOTE
n_n

Example:

indicates data exists but is not considered. It is recommended that O is written.

If the slave station ID is 4, write the speed value 60FFh-00 in speed mode by using an SDO. The value
that is written is 1000, namely Ox3E8. The packet sent by the master station is as follows. (All data is in
hexadecimal.)

Table 3-15 Example of a packet sent by the master station

COB-ID 0 1 2 3 4 5 6 7
604 23 FF 60 00 E8 03 00 00
If the write operation is normal, the servo drive returns the following packet:
Table 3-16 Packet returned by the servo drive if the write operation is normal
COB-ID 0 1 2 8 4 5 6 7
584 60 FF 60 00 00 00 00 00

If the type of data that is written does not match, the fault code 0x06070010 is returned. The packet is as

follows:
Table 3-17 Packet returned if the type of data that is written does not match
COB-ID 0 1 2 3 4 5 6 7
584 80 FF 60 00 10 00 07 06
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2) Reading SDO transmission packets in accelerated mode

When an SDO packet consisting of not more than four bytes is read, the accelerated mode is adopted. Table
3-18 describes the SDO packet read in accelerated mode.

Table 3-18 Format of SDO packet read in accelerated mode

COB-ID 0 1 2 3 5 6 7

Client —~ 600h+Node_ID 40h Index .SUb_ - - -
- index

43h Data

47h Data -
Normal Sub-

<~ Server 580h+Node_ID 4bh Index . Data - -
index

4fh Data - - -

Abnormal 80h Abort code
Example:

If the slave station ID is 4, read the maximum rotational speed limit H06-07 of the functional code by using
an SDO, that is, the SDO is 0x2006-08. The packet sent by the master station is as follows. (All data is in
hexadecimal.)

Table 3-19 Example of a packet sent by the master station

COB-ID

0

1

2

3

4

&

604

40

06

20

08

00

00

00

00

The default value of the maximum rotational speed is 6000 rpm, that is, 0x1770. Normally, the following
packet is returned:

Table 3-20 Example of a packet returned for the maximum rotational speed

COB-ID

0

1

2

3

4

&

6

584

4b

06

20

08

70

17

00

00

If the command word that is written does not match, an invalid command word error is returned, in which the
fault code is 0x05040001. The packet is as follows:

Table 3-21 Packet returned if the command word that is written does not match

COB-ID

1

2

3

4

&

584

80

06

20

08

01

00

04

05
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3) Reading SDO transmission packets in segmented mode

If an SDO consists of more than four bytes, the SDO is read in segmented mode. The structure of a packet
transmitted in segmented mode is similar to the structure of a packet transmitted in accelerated mode. The
start frame is the same as the frame in accelerated transmission. Table 3-22 describes the structure of a

start packet that is transmitted.

Table 3-22 Structure of an SDO start packet that is transmitted

COB-ID 0 1 2 3 4 5 6 7
Client — 600h+Node_ID 40h Index Sub-index - - -
Normal 41h Data length
« Server 580h+Node_ID Index Sub-index
Abnormal 80h Abort code

During transmission, the trigger bit (bit 6) of the command code sends 0 or 1 alternatively. This rule must be
maintained so that slave nodes can respond to the packet. Table 3-23 describes the packet structure during
transmission.

Table 3-23 Structure of a packet during SDO transmission

COB-ID 0 1 2 8 4 5 6 7
Client —~ 600h+Node_ID 60h - - - - - - -
Normal 00h Data length
~ Server 580h+Node_ID
Abnormal 80h Index Sub-index Abort code
Client —~ 600h+Node_ID 70h - - - - - -
Normal 10h Data length
<~ Server 580h+Node_ID
Abnormal 80h Index Sub-index Abort code

The response packet of the last frame transmitted in segmented mode includes the last frame identifier and
valid data length of the last frame.

Table 3-24 describes the structure of the transmitted packet.

COB-ID

0

1

2

8 4

Client —

600h+Node_ID

60h/0x70h

Index

Sub-index -

<~ Server

Normal

Abnormal

580h+Node_ID

01h/11h

Data

03h/13h

Data

05h/15h

Data

07h/17h

Data

09h/19h

Data -

0Bh/1Bh

Data

0Dh/1Dh

Data

80h

Index

Sub-index

Abort code
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3.5 Process Data Object

PDOs are used to transmit real-time data. This is a major transmission mode in CANopen. Because no response is
required during PDO transmission and a PDO may consist of less than eight bytes, the transmission is fast.

Figure 3-8 shows the PDO mapping configuration flowchart.

Start

Figure 3-8 PDO mapping configuration flowchart

) S e  Enter 1 for the highest bit of COB-ID
Invalid PDO | — — — — — of the PDO.
A
Clear original | o e Enter 0 for sub-index 0 of mapping
mapping content. objects.
A
EnterPDO | e Enter mapping parameter sub-indexes 1-8
mapping content. based on mapping definitions.
A
Er:j;g:rtg;al o Enter the number of mappings entered in
. . - = = = = = == = = the previous step to the mapping object
mapping objects ;
of the PDO. sub-index 0.
A
vald PDO | - — — e Enter O for the highest bit of COB-ID of the
PDO.
A 4
End
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3.5.1 PDO Transmission Framework

PDO transmission complies with the producer/consumer model, that is, in the CAN bus network, the TPDO
generated by the producer may be received by one or more consumers on the network based on the
COB-ID.

Figure 3-9 shows the transmission model.

PDO PDO
consumer 1 consumer 2

PDO
consumer 3

PDO

producer
RPDO

RPDO RPDO RPDO

T COB-ID Data

At present, in the IS620P servo drive, CANopen communication only supports point-to-point PDO
transmission.

3.5.2PDO

Depending on receiving and transmitting, PDOs can be divided into RPDOs and TPDOs. The final PDO
transmission mode and content are determined by communication parameters and mapping parameters.
The 1S620P servo drive uses four RPDOs and four TPDOs to transmit PDOs. Table 3-25 lists related PDOs.

Table 3-25 PDOs of IS620P servo drive

Description COB-ID Communication Object Mapping Object
1 200h + Node_ID 1400h 1600h
2 300h + Node_ID 1401h 1601h
RPDO
3 400h + Node_ID 1402h 1602h
4 500h + Node_ID 1403h 1603h
1 180h + Node_ID 1800h 1A00h
2 280h + Node_ID 1801h 1A01h
TPDO
3 380h + Node_ID 1802h 1A02h
4 480h + Node_ID 1803h 1A03h
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3.5.3 PDO Communication Parameters

1) CAN identifiers of PDOs

The CAN identifier of a PDO, namely COB-ID of the PDO, includes a control bit and identifier data and
determines the bus priority of the PDO. The COB-ID is on the sub-index 01 of communication parameters
(RPDO: 1400h-1403h, TPDO: 1800h-1803h). The most significant bit decides whether the PDO is valid.

Figure 3-10 Description of PDO validity

The highest bit of
COB-ID of the PDO is 1. Indicating that the PDO is invalid.

Whether the
PDO is valid

The highest bit of Indicating the PDO is valid and data can
O0)=0 PR R R EBIOREE  pe transmitted.

The IS620P servo drive only supports point-to-point PDO transmission. Therefore, the less significant seven
bits of the COB-ID must be the station address of the node.

Example:

For the node whose station ID is 4, when TPDO3 is invalid, its COB-ID should be 80000384h. When 384h is
written for the COB-ID, it indicates that the PDO is activated.

2) PDO transmission type

The PDO transmission type is on the sub-index 02 of communication parameters (RPDO: 1400h-1403h,
TPDO: 1800h-1803h) and decides the mode in which the PDO is transmitted. For details, see "4.4 Overview
of Drive Mode" on Page 63.

Figure 3-11 Supported PDO transmission mode

Triggered by an event
Including data change trigger and periodic
event timer trigger

Asynchronous
transmission

Supported PDO
transmission mode
Synchronous Mainly related to synchronization
transmission frames in the CAN
The sub-index 02 of communication parameters (RPDO: 1400h-1403h, TPDO: 1800h-1803h) indicates
the transmission type. Different values of the sub-index stand for different transmission types and define
the methods for triggering TPDO transmission or methods for processing received RPDOs. Table 3-26 lists
methods for triggering TPDO and RPDO.

Table 3-26 Methods for triggering TPDO and RPDO

Synchronous
Value of Communication Type Asynchronous
Cyclic Acyclic
0 v
110 240 Vv
241 to 253 -
254, 255 Vv
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@® When the transmission type of a TPDO is 0, if mapping data is changed and a synchronous frame is
received, the TPDO is sent.

@® When the transmission type of a TPDO is a value in the range 1 to 240 and a corresponding number of
synchronous frames are received, the TPDO is sent.

@® When the transmission type of a TPDO is 254 or 255, if mapping data is changed or the event timer
expires, the TPDO is sent.

@® When the transmission type of an RPDO is a value in the range 0 to 240, once a synchronous frame is
received, the latest data of the RPDO is updated to the application; when the transmission type of an
RPDO is 254 or 255, the received data is directly updated to the application.

3) Disabled time

Disabled time (unit: us) is set for TPDOs and is stored on the sub-index 03 of communication parameters
(1800h to 1803h) to prevent the CAN from being continuously occupied by PDOs with lower priorities. After
the parameter (unit: us) is set, the transmission interval of one TPDO should not be shorter than the time
corresponding to the parameter.

Example:

If the disabled time of TPDOZ2 is 300, the transmission interval of TPDOs is not shorter than 30 ms.

4) Event timer

For TPDOs that are transmitted in asynchronous mode (the transmission type is 254 or 255), an event timer
is defined and is on the sub-index 05 of communication parameters (1800h to 1803h). The event timer can
be considered as a trigger event. It also triggers TPDO transmission. If another event, for example, data
change, occurs in the interval of the event timer, the TPDO is triggered and the event timer is immediately
reset.

3.5.4 PDO Mapping Parameters

PDO mapping parameters include pointers of process data corresponding to PDOs to be sent or received,
including index, sub-index, and mapping object length. The length of each PDO can reach up to eight bytes
and one or more objects can be mapped. The sub-index 0 records the number of objects mapped by the
PDO and the sub-indexes 1 to 8 are mapping content. Table 3-27 defines mapping parameters.

Table 3-27 Definitions of PDO mapping parameters

Bits 31 16 15 8 7 0

Meaning Index Sub-index Object length

The index and sub-index jointly decide the location of an object in the object dictionary. The object length
indicates the bit length of the object and is expressed in hexadecimal.

Table 3-28 Mapping between object length and object bit length

Object Length Bit Length
08h 8 bits
10h 16 bits
20h 32 bits




IS620P Series Servo Application Manual - CANopen Communication Chapter 3 Communication Network Configuration

Example:
The mapping parameter of the 16-bit command word 6040h-00 is 60400010h.
The following describes the mapping of PDOs by using examples:
Example:
RPDO1 maps three parameters, that is:

Figure 3-12 Example of PDO1 mapping
Corresponding
Maximum speed limit functional code

2006h-08h H06-07
Data type: Uint 16

Three mapping Modes of operation _
parameters of RPDO1 6060h-00h Data type: Int 8

Rotational speed )
60FFh-00h Data type: Int 32

w

The total length of mapping is seven bytes (2+1+4), that is, the data segment has seven bytes during
transmission of RPDO1. Figure 3-13 shows the mapping.

Figure 3-13 Mapping of RPDO

Communication Net work Configuration

RPDO 1 Object dictionary
Object L ‘Object N ‘ Object P Index [Sub-index|PDO mapping value
1600h 00h 3
1600h 01h 2006 08 10 h
1600h 02h 6060 00 08 h "
1600h 03h 60FF0020h  ———
2006h 08h Object L
2006h 09h Object M
6060h 00h Object N
60FFh | 00h Object P

The mapping mode of TPDOs is the same as that of RPDOs but the direction is opposite. An RPDO decodes
the input based on the mapping, but a TPDO encodes the output based on the mapping.

Example:
TPDO2 maps two parameters, that is:

Figure 3-14 Example of TPDO2 mapping

Valid value of phase Corresponding
current functional code HOB-24
200B-19h Data type: Uint 16

Two mapping
parameters of TPDO2

The total length of mapping is four bytes (2+2), that is, the data segment has four bytes during transmission
of TPDO2. Figure 3-15 shows the mapping.

Machine status word .
6041h-00h Data type: Uint 16

38



w

Communication Net work Configuration

39

Chapter 3 Communication Network Configuration

IS620P Series Servo Application Manual - CANopen Communication

Figure 3-15 Mapping of TPDO

Object dictionary

Index |Sub-index|PDO mapping value
1A01h 00h 2
1A01h 01h 200B 19 10h
1A01h 02h 6041 00 10h
200Bh 19h Object P
200Bh 1Ah Object Q
6040h 00h Object X

» 6041h 00h Object Y

TPDO2

Object P | Object Y

A
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3.6 Synchronization Object (SYNC)

The synchronization object (SYNC) is a special mechanism that controls harmony and synchronization between
transmission and receiving of multiple nodes. It is used for synchronous transmission of PDOs.

Figure 3-16 shows the synchronization generator configuration flowchart.

Start

4

Figure 3-16 Synchronization generator configuration flowchart

. n?r?rziitzhaiion S «  Enter 80h for COB-ID of the
4 generator synchronization object(1005h).

A

e Theunitis us.
e  The parameter cannot be set to 0.

Enter the value of
synchronizaton | — — — — — — — — - - == = =

eriod 1006h Otherwise, the next step cannot be
P ' performed.
v
Open the
synchronization s e  Enter 40000080h for COB-ID(1005h) of
generator the synchronization object.
End

(]

NOTE

The IS620P servo drive does not support the synchronization generator whose cycle is shorter than 500 us.
It is recommended that the cycle 1 ms is not used.

W
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3.6.1 Synchronization Generator

The 1S620P servo drive is both a synchronization consumer and a synchronization producer. The supported
objects related to synchronization are the synchronization object COB-ID (1005h) and synchronization cycle
(1006h).

Figure 3-17 Description of supported objects related to synchronization

COB-ID of
synchronization object
(1005h)

Support objects
related to
synchronization

Synchronization cycle
(1006h)

The second high bit of the synchronization object COB-ID decides whether to activate the synchronization
generator.

Figure 3-18 Activating the synchronization generator

The second highest The synchronization generator
bit of COB-ID of the of the node is activated.
synchronization Namely 40000080h for 1IS620P

Second highest bit of object is 1. i
o i ] servo drive

synchronization -
Y object The second highest The synchronization generator

bit of COB-ID of the is closed.
synchronization Namely 80h for IS620P servo
object is 0. drive

The synchronization cycle (unit: us) is only used for the synchronization generator. It indicates the interval in
which a node generates a synchronization object.
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3.6.2 Synchronization Object Transmission Framework

Similar to transmission of PDOs, synchronization objects are transmitted, complying with the producer/
consumer model. The synchronization producer sends a synchronous frame, and other nodes in the CAN
network can receive the synchronous frame as consumers without providing any feedback. In one CAN,
only one activated synchronization generator is allowed. Figure 3-19 shows the transmission framework of
synchronization objects.

Figure 3-19 Synchronization transmission framework
Synchronization Jll Synchronization ll Synchronization
consumer 1 consumer 2 consumer 3

COB-ID Data T

Synchronization
producer

The transmission of synchronization PDOs is closely related to the synchronous frame.

@® For an RPDO, so long as the PDO is received, the received PDO is updated to the application in the
next synchronization.

@® A synchronization TPDO can be transmitted in cyclic synchronization mode or acyclic synchronization
mode.

Figure 3-20 Description of synchronization TPDO

Synchronous When the transmission type of the PDO is 0, the
mapping object content of the PDO is changed and the

PDO is sent in the next synchronization.

Synchronous
TPDO

When the transmission type of the PDO is a value in the

Synchronous, range 1 to 240, so long as the synchronization specified
cyclic by the transmission type is reached, the TPDO is sent
no matter whether data is changed.
Figure 3-21 shows the synchronous transmission model.

Figure 3-21 Synchronous transmission model

‘ Synchronization Synchronous Synchronous and Synchronous and
object RPDO cyclic TPDO acyclic TPDO

Example:

The transmission type of RPDO1 is 0; the transmission type of RPDO?2 is 5; the transmission type of
TPDO1 is 0; the transmission type of TPDO2 is 20. Once RPDO1 and RPDO2 receive the PDO, RPDO1
and RPDO2 update the PDO data to the corresponding application in the next synchronization; once the
mapping data of TPDO1 is changed, TPDO1 is sent in the next synchronization. After TPDO2 experiences
20 synchronization operations, the PDO is sent no matter whether data is changed.

w
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3.7 Emergency Object Service (EMCY)

When an error occurs in a CANopen node, the node sends an emergency packet according to the standardization
mechanism. The emergency packet complies with the producer/consumer model. After the node fault is sent, other
nodes in the CAN may choose to handle the fault. As the emergency packet producer, the IS620P servo drive does
not process emergency packets of other nodes.

Figure 3-22 Description of objects related to emergency packet

Error register It shows the error state of the
(1001h) node. Bits are classified
based on the error.

Objects related to Pre-defined error field
ST (1003h) Latest errors are stored.
WL ESdas  Emergency packet for
It determines whether to the COB-ID is 1. closing the node

COB-ID of activate the emergency
emergency object packet and decides specific
(1014h) content of the COB of the

emergency packet. WL ESAdISas  Emergency packet for
the COB-ID is 0. activating the node
When a node becomes faulty, the error register and the predefined error code must be updated no matter whether
the emergency object is activated. Table 3-29 describes an emergency packet.

Table 3-29 Description of an emergency packet

COB-ID 0 1 2 3 4 5 6 7

80h + Node_ID Error code Error register | Reserved Auxiliary byte

The error register is always consistent with 1001h.

@® When communication becomes abnormal, the error code is consistent with the one required by DS301 and
the auxiliary byte is 0.

@® \When the error described in the DSP402 sub-protocol occurs in the servo drive, the error code is consistent
with the one required by DS402 and corresponds to the 603Fh object and the auxiliary byte is extra
description.

@® When an error specified by the user occurs in the servo drive, the error code is 0xFF00 and the auxiliary
byte displays the error code specified by the user.

For the definitions of the error code and auxiliary byte, see "Chapter 5 Troubleshooting" on Page 136.
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Chapter 4 Motion Mode

4.1 Setting Conversion Factors

The direct user of the drive is the motor. Therefore, default units are motor units, for example:
@® Motor displacement unit: p (pulse)
@® Motor speed unit: rpm (round/minute)

@® Motor acceleration unit: rpm/ms (for example, 10 rpm/ms indicates the motor is accelerated to 1000 rpm in
100 ms)

For the sake of convenience, users often use the actual load displacement, speed, and acceleration units, for
example:

@® Load displacement unit: mm
@® Load speed unit: mm/s
@® Load acceleration unit: mm/s®

If motor units are inconsistent with user units, errors may occur during running of the motor. Therefore, before
running the servo drive, correctly set conversion factors, through which proportional relations are established
between motor units and user units.

4.1.1 6093h: Position Factor

The position factor indicates the motor displacement (unit: p) corresponding to the load displacement of one
user unit.

The position factor is defined by the numerator 6093-1h and denominator 6093-2h. It can be used to
establish a proportional relation between a load displacement (in user unit) and a motor displacement (in
motor unit).

Motor displacement = Load displacement x Position factor

The motor is connected to load through a reducer and another mechanical transmission mechanism.
Therefore, the position factor is related to the mechanical reduction ratio, parameters related to mechanical
dimensions, and motor resolution. The position factor is calculated as follows:

The position factor is used to establish a proportional relation between the specified load displacement and the motor

Name Position Factor Data ARR Data Type Uint32
Structure
. . Data OD Data Factory OD Default
Accessibility RW Mapping YES e Range Default Value

displacement.

Note: The range of position factor is: 0.001 x Encoder resolution/10000 to 4000 x Encoder resolution/10000. Outside the range,

the Er.BO3 error occurs in the drive.

Name Number of Entries Data - Data Type Uint8
Sub-index Structure
0 . . Data Factory
Accessibility RO Mapping NO - 2 Default 2
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Data .
Name Numerator Structure - Data Type Uint32
o . Data Oto Factory
Accessibility RW Mapping YES Fenae 4294967295 Default 1

Set the product of the motor resolution and the reduction ratio.

Data .
Name Feed Constant Structure - Data Type Uint32
o . Data 0to Factory
Accessibility RW Mapping YES Range 4294967295 Default 1

Set each feed of the bearing axle.
The feed of the bearing axle is related to each feed of the load and parameters of the mechanical transmission mechanism.

Example:

For a ball screw:

® Each feed of the load: fc: 40 mm

@® Screw lead pB =10 mm/r

® Reduction ration =1:5

@® Inovance 20-bit bus-based motor resolution P = 1048576 (p/r)

The position factor is calculated as follows:

1) Set each feed of the bearing axle.

Load feed fc

Lead pB
40 mm
10 mm/r

4(r)

Load axis feed

2) Position factor:

Motor resolution P

Load axis feed x
Deceleration ratio n

1048576
4x(1/5)
5242880
4
1310720
1

Position factor =

Therefore, 6093-1h = 1310720, 6093-2h = 1. It means that when the load displacement is 1 mm, the motor
displacement is 1310720p.

(]

NOTE

The values of 6093-1h and 6093-2h must go through fraction reduction until no common divisor is left and
final values are obtained.

AN
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4.1.2 6094h: Velocity Encoder Factor

The velocity encoder factor indicates the motor displacement per second (unit: p/s) corresponding to the load
speed of one user unit.

The velocity encoder factor is defined by the numerator 6094-1h and denominator 6094-2h. It can be used
to establish a proportional relation between the load speed (in user unit) and the motor displacement per

second (p/s).

Motor displacement per second = Load speed x Velocity encoder factor

The motor is connected to load through a reducer and another mechanical transmission mechanism.
Therefore, the velocity encoder factor is related to the mechanical reduction ratio, parameters related to
mechanical dimensions, and motor resolution. It can be calculated as follows:

Motor velocity (rpm)

x Motor resolution

Velocity encoder factor = 60
4 Load speed
)
3 Name Velocity Encoder Factor Data ARR Data Type Uint32
= ¥ Structure yp
[
o
= - . Data OD Data Factory OD Default
)
= Accessibility RW Mapping YES . Range Default Value

The velocity encoder factor is used to establish a proportional relation between the load speed specified by the user and motor

position increment.

Name Number of Entries Data - Data Type Uint8
Sub-index Structure
0 o . Data Factory
Accessibility RO Mapping NO Perae 2 Default 2
Data .
Name Numerator Structure - Data Type Uint32
o . Data O0to Factory
Accessibility RW Mapping YES Range 4294967295 Default 1048576
Set the product of the motor velocity (r/s) and motor resolution.
. Data .
Name Divisor Structure - Data Type Uint32
- . Data Oto Factory
Accessibility RW Mapping YES Range 4294967295 Default 60
Set the load speed.

48
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Example:

For a ball screw:

Load speed: 40 mm/s
Screw lead pB = 10 mm/r
Reduction ration = 1:5

Inovance 20-bit bus-based motor resolution P = 1048576 (p/r)

Therefore, the velocity encoder factor is calculated as follows:

1) Motor velocity:

Load speed

Lead pB/
Deceleration ratio

40 mm/s
10 mm/r/(1/5)

20 (r/s)

Motor velocity =

2) Velocity encoder factor:

Motor velocity x
Motor resolution P

Velocity encoder factor =
Load speed

20 r/sx1048576 p/r
40 mm/s

524288
1

Therefore, 6094-1h = 524288, 6094-2h = 1. It means that when the load speed is 1 mm/s, the motor
displacement per second is 524288p.

(]

NOTE

The values of 6094-1h and 6097-2h must go through fraction reduction until no common divisor is left and
final values are obtained.

N
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4.1.3 6095h: Velocity Factor 1

Velocity factor 1 indicates the motor velocity (unit: rpm) corresponding to the load speed of one user unit.

Velocity factor 1 is defined by the numerator 6095-1h and denominator 6095-2h. It can be used to establish
a proportional relation between the motor velocity (rpm) and the load speed (user unit).

Load speed = Motor velocity x Velocity factor 1

The motor is connected to load through a reducer and another mechanical transmission mechanism.
Therefore, velocity factor 1 is related to the mechanical reduction ratio and parameters related to mechanical
dimensions. It can be calculated as follows:

Velocity factor 1 =

Load speed

Motor velocity (rpm)

. Data .
Name Velocity Factor 1 Structure ARR Data Type Uint32
- . Data OD Data Factory OD Default
Accessibility RW Mapping YES o Range Default Value
Velocity factor 1 is used to establish a proportional relation between the load speed and the motor velocity.
. Data .
Name Number of Entries - Data Type Uint8
Sub-index Structure
0 . . Data Factory
Accessibility RO Mapping NO - 2 Default 2
Data .
Name Numerator Structure - Data Type Uint32
o . Data 0to Factory
Accessibility RW Mapping YES Range 4294967295 Default 1
Set the load speed.
. Data .
Name Divisor Structure - Data Type Uint32
- . Data Oto Factory
Accessibility RW Mapping YES Range 4294967295 Default 1
Set the motor velocity (rpm).
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Example:

For a ball screw:

@® Load speed unit: mm/s
® Motor velocity: 1200 rpm
@® Screw lead pB =10 mm/r
® Reduction ration=1:5

Therefore, velocity factor 1 is calculated as follows:

1) Load speed:

Load speed = Motor velocity x Deceleration ratio x Lead

1200 rpm

S
60 min

40 mm/s

x (1/5)x10 mm/r

2) Velocity factor 1:
Load speed

Velocity factor 1
ad Motor velocity

_ 40 mm/s
1200 rpm

1
30

Therefore, 6095-1h = 1, 6095-2h = 30. It means that when the load speed is 1 mm/s, the motor velocity is 30
rpm.

(]

NOTE

The values of 6095-1h and 6095-2h must go through fraction reduction until no common divisor is left and
final values are obtained.

N
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4.1.4 6097h: Acceleration Factor

The acceleration factor indicates the motor displacement increment per second (unit: p/s°) corresponding to
the load acceleration of one user unit.

The acceleration factor is defined by the numerator 6097-1h and denominator 6097-2h. It can be used to

establish a proportional relation between the load speed (in user unit) and displacement increment per
second (p/s°®).

Motor displacement increment per second = Load speed x Acceleration factor

The motor is connected to load through a reducer and another mechanical transmission mechanism.
Therefore, the acceleration factor is related to the mechanical reduction ratio, parameters related to
mechanical dimensions, and motor resolution. It can be calculated as follows:

1000 x Motor acceleration (rpm/ms)
60

x Motor resolution

AN

Acceleration factor =

Load acceleration

)

°

o

= . Data .

c Name Acceleration Factor ARR Data Type Uint32

o Structure

°

= - . Data OD Data Factory OD Default
Accessibility RwW Mapping YES Frne Range Default Value

The acceleration factor is used to establish a proportional relation between the load acceleration specified by the user and
motor position increment per second.

Name Number of Entries Data - Data Type Uint8
Sub-index Structure
0 o . Data Factory
Accessibility RO Mapping NO Range 2 Default 2
Data .
Name Numerator Structure - Data Type Uint32
o . Data 0to Factory
Accessibility RW Mapping YES Range 4294967295 Default 1048576000
Set the product of the motor acceleration (r/sz) and motor resolution.
. Data .
Name Divisor Structure - Data Type Uint32
- . Data Oto Factory
Accessibility RW Mapping YES R 4294967295 Default 60
Set load acceleration.
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Example:

For a ball screw:

Load acceleration: 40 mm/s

Screw lead pB = 10 mm/r

Reduction ration = 1:5

Inovance 20-bit bus-based motor resolution P = 1048576 (p/r)

Therefore, the acceleration factor is calculated as follows:

1) Motor acceleration:

Load acceleration
Lead pB/
Deceleration ratio
40 mm/s®
10 mm/r/(1/5)

Motor acceleration =

20 (r/s%)

2) Accelerator factor:

1000 x Motor acceleration (rpm/ms)
60

x Motor resolution

Acceleration factor =
Load acceleration

20 r/s® x 1048576 pir
40 mm/s?

524288
1

Therefore, 6097-1h = 524288, 6097-2h = 1. It means that when load acceleration is 40 mm/s?, the motor
position increment per second is 524288 p/s.

(]

NOTE

The values of 6097-1h and 6097-2h must go through fraction reduction until no common divisor is left and
final values are obtained.

N
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4.1.5 607Eh: Polarity

607Eh is used to set polarity of position references in standard position mode and interpolated position mode

and polarity of velocity references in standard velocity mode.

Name Polarity Data VAR Data Type Uint8
Index Structure
607Eh - . Data OD Data Factory
Accessibility RW Mapping YES S Range Default 0
Set the polarity of position or velocity references.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Position Velocity Torque
reference reference reference NA NA NA NA NA
polarity polarity feature

Bit7=1 indicates the position reference X(-1) reverses the motor in standard position mode or interpolated position mode.
Bit6=1 indicates the speed reference (60FFh)x(-1) reverses the motor in velocity mode.
Bit5=1 indicates the torque reference (6071h)x(-1) reverses the motor in torque mode.

NA: not defined
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4.2 Servo Status Control

4.2.1 CiA402 State Machine

The IS620P CANopen servo drive runs in the specified status only when it is instructed according to the flow
defined in CiA402.

Figure 4-1 CiA402 state machine switching diagram

Start
o
Stop upon
0 fault
\ 4
Initialization i@
Fault
o T
\ @
No fault
A A A
(2] IO
\
Servo ready
A
®& © |© |6
4 (8] (9]

Wait to enable servo

(4] ]6
y
Running
® ]@
y

A
Quick stop
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The states are described in the following table.

Table 4-1 Status description

Status Description
o Initialization of the servo drive and internal self-check are complete.
Initialization ) . ) .
Parameters of the driver cannot be set and the drive function cannot be implemented.
No fault No fault exists in the servo drive or the fault is eliminated.
o fau
Parameters of the servo drive can be set.
The servo drive is ready and "rdy" is displayed on the panel.
Servo ready

Parameters of the servo drive can be set.

Wait to enable serve

The servo drive waits for enabling of servo and "rdy" is displayed on the panel.
Parameters of the servo drive can be set.

The servo drive is running properly and a servo mode is enabled; the motor is powered on

Running and starts to work when the reference is not 0.

Only parameters whose attributes are "running change" can be set.

The quick stop function is activated and the servo drive is implementing the quick stop
Quick stop function.

Only parameters whose attributes are "running change" can be set.

Stop upon fault

A fault occurs and the servo drive in performing the stop process.
Only parameters whose attributes are "running change" can be set.

Fault

The stop process is complete and all drive functions are disabled. Parameters of the servo
drive can be modified to eliminate the fault.

For faults that can be reset, after parameters are modified, reset the faults through the
control word 6040h=0x80.

Control command and status switching:

Table 4-2 Relationship between status switching and control commands

CiA402 Status Switching Control Word 6040h Bit0 to Bit9*1 of Status Word 6041h
0 | Power-on — Initialization Natu.ral transition, control command not 00000
required
Natural transition, control command not
o required
1 | Initialization — No fault 0x0250
If an error occurs during initialization, the
servo drive directly goes to status 13.
2 | No fault — Ready 0x06 0x0231
3 |Ready — Wait to enable servo | 0x07 0x0233
4 | Wait to enable servo — Running | OxOF 0x0237
5 | Running — Wait to enable servo | 0x07 0x0233
6 |Wait to enable servo — Ready |0x06 0x0231
7 | Ready — No fault 0x00 0x0250
8 |Running — Ready 0x06 0x0231
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CiA402 Status Switching Control Word 6040h Bit0 to Bit9*1 of Status Word 6041h
9 | Running — No fault 0x00 0x0250
10 | Wait to enable servo — No fault | 0x00 0x0250
11 |Running — Quick stop 0x02 0x0217
Set 605A to a value in the range 0 to 3.
12 | Quick stop — No fault Natural transition is performed after stop | 0x0250
and no control command is required.
Once a fault occurs in any status other
than "fault", the servo drive automatically
13 Stop upon fault switches to the status of stop upon fault 0x021F
without any control command.
Natural transition is performed after stop
14 | Stop upon fault — Fault upon fault and no control command is 0x0218
required.
0x80
15 | Fault — No fault The rising edge of bit7 is valid. 0x0250
If bit7 is 1, other control commands are
invalid.
Set 605A to a value in the range 5 to 7.
16 | Quick stop — Running After the stop process is complete, 0xOF | 0x0237
is sent.

P

NOTE

*1: Bit10 to bit15 (bit14 is meaningless) of status word 6041h are related to the running status of the servo
drive in different modes and are set to 0 in the preceding table. For specific status of the bits, see all drive
modes.

N

Motion Mode

57



N

Motion Mode

Chapter 4 Motion Mode IS620P Series Servo Application Manual - CANopen Communication

4.2.2 Control Word 6040h

Name Control Word Data VAR Data | ;i 116
Index Structure Type
6040h Relevant Data Factory
ibili RW i YE All
Accessibility Mapping S Mode Femse 0 to 65535 Default 0
Set control commands:
bit Name Description
0: Disabled
0 Servo ready
1: Enabled
) 0: Disabled
1 Switch on
1: Enabled
i 0: Enabled
2 Quick stop
1: Disabled
) 0: Disabled
3 Running
1: Enabled
4t06 - Related to drive modes.
Fault reset is implemented for faults and warnings that can be reset.
7 Fault reset W The rising edge of bit7 is valid.
B If bit7 is 1, other control commands are invalid.
8 Halt Not supported
9to 10 |NA Reserved
11to 15 Defined by the Reserved
manufacturer

4 Note:
B All bits in the control word constitute a control command. One bit is meaningless if it is set separately.

B The meanings of bit0 to bit3 and bit7 are the same in each mode of the servo drive. The servo drive switches to the preset
status according to the CiA402 state machine only when control words are sent in sequence. Each command corresponds
to one status.

B The meanings of bit4 to bit6 vary according to the drive modes. For details, see control commands in different modes.
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4 .2.3 Status Word 6041h

Name Status Word Data VAR Data | ;16
Index Structure Type
S Accessibilty RO |Mapping] TPDO R:/'lz‘éznt Al RZit:e 0 to 65535 Eaecf;?t/ -
Show the status of the servo drive.
bit Name Description
0 No fault -
1 Wait to enable )
servo
Two Running -
3 Fault -
4 Switch on -
5 Quick stop -
6 Servo ready -
7 Warning -
e
0: In a mode other than CANopen mode, some 1S620P standard
9 Remote control software functions can be used.
1: CANopen remote control mode
0: The target position or velocity is not reached.
10 Target reached

1: The target position or velocity is reached.

0: The position reference or feedback does not reach the software
Software internal | internal position limit.

" position limit 1: The position reference or feedback reaches the software internal
position limit.
1210 13 Related to drive modes.
14 NA Reserved
) 0: Homing is not performed or complete.
15 Homing 1: Homing is complete. This bit is unrelated to the current status of
completed

the drive.

¢ Note:

B All bits in the control word work together to show the current status of the servo drive. One bit is meaningless if it is set
separately.

B The meanings of bit0 to bit9 are the same in each mode of the servo drive. After control commands in 6040h are sent in
sequence, the servo drive shows a certain status.

B The meanings of bit12 to bit13 vary according to the drive modes. For details, see control commands in different modes.

B The meanings of bit10, bit11, and bit15 are the same in each mode of the servo drive and indicate the status after a control
mode is implemented.
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4.2.4 Stop Mode

IS620P-CANopen supports five stop modes.
@® Servo enabled stop

@® Servo stop upon fault
@® Stop beyond limit

@® Emergency stop

® Quick stop

@® Halt: not supported

1) Servo enabled stop

When servo enabled stop occurs, the stop mode is decided by the functional code H02-05 (object dictionary
2002-06h), which is the same as the 1S620P standard.

2) Servo stop upon fault

When a fault or warning occurs, the servo drive automatically enters the status of stop upon fault. The stop
mode is decided by H02-06 (object dictionary 2002-07h), H02-07 (object dictionary 2002-08h), and H02-08
(object dictionary 2002-09h), which is the same as the IS620P standard.

3) Stop beyond limit

When stop beyond limit occurs, the stop mode is decided by the functional code H02-07 (object dictionary

2002-08h), which is the same as the 1S620P standard.

4) Emergency stop

The servo drive supports two emergency stop modes:

@® Using DI function 34 (FunIN.34: Emergency Stop), which is the same as the 1IS620P standard.

@® Using an auxiliary function: HOD-05 (object dictionary 200D-06h). This is the same as the IS620P
standard.

5) Quick stop

When the control word 6040h is 0x02 in the non-faulty status, the servo drive implements quick stop in a
mode selected from 605A.
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Name Quick Stop Option Code Data VAR Data Int16
Index Structure Type
605Ah . . Relevant Data Factory
Accessibility RW Mapping NO Mode All Rangs Oto7 Default 2
Set the quick stop mode.
Value Stop Mode
0 Free stop. The free running status is maintained.
1 Ramp stop based on the deceleration set in 6084h. After stop, the free running status is
maintained.
5 Ramp stop based on the deceleration set in 6085h. After stop, the free running status is
maintained.

Torque stop for emergency stop set in 2007-10h (functional code: H07-15). After stop, the

3 free running status is maintained.

4 NA

5 Ramp stop based on the deceleration set in 6084h. After stop, the position locked status is
maintained.

6 Ramp stop based on the deceleration set in 6085h. After stop, the position locked status is
maintained.

7 Torque stop for emergency stop set in 2007-10h (functional code: H07-15). After stop, the
position locked status is maintained.

6) Halt

Bit8 (Halt) of the control word 6040 indicates the halt function and is not supported. After the command is
entered, the drive maintains the current status and does not make any response.
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4.3 Trial Running Steps

Step Operation Description
Perform installation according to requirements in the appendix (try not to install
1 Confirm installation the motor on the machine). For details, see the IS620P Series Servo Design and
Maintenance User Manual.
Confirm connectin Connect the cable for the encoder, power cable for the motor, and terminal
2 cables 9 cables. For details, see the IS620P Series Servo Design and Maintenance User
Manual.
Confirm the supply . e . .
3 voltage Ensure that the power input meets specification requirements of the servo drive.
Confirm
4 communication Confirm system settings in "3.2 System Settings" on Page 24.
parameter settings
5 Confirm the motor Ensure that the motor matches the servo drive model.
model
Power on the servo . .
6 drive Ensure that no alarm is reported during power-on.
Set related objects. For details, see "4.4 Overview of Drive Mode" on Page
7 Set parameters
63.
) In profile velocity mode, the specified low-speed commands run properly. For
Perf trial . . .
8 erform friat run detail, see "4.8 Profile Velocity Mode" on Page 122.
. Adjust parameters related to gain. In this step, check waveforms through the
9 Adjust parameters . . . .
oscilloscope in the background and adjust related gain.
10 Run the servo drive -
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4.4 Overview of Drive Mode
The IS620P-CANopen supports four drive modes, which are defined in the object dictionary 6502h.

1) Supported drive modes in 6502H

Name Supported Drive Modes Data VAR Data Uint32
Index Structure Type
6502h o . Relevant Data 0to Factory
Accessibility RO Mapping| TPDO Mode - Range | 4294967295 | Default 0x0000006D
It indicates the supported drive modes.
Support
bit Description 0: Not supported
1: Supported
Profile position (PP)
0 1
mode
1 v 0
Profile velocity (PV)
2 1
mode
3 tq
NA 0
5 Homing (HM) mode
6 Interpolated position 1
(IP) mode
71015 |NA Reserved
16 to 31 Defined by the Reserved
manufacturer
If the CANopen device supports the object dictionary 6502h, you can learn the drive modes supported by the servo drive from
6502h.

The pre-operation mode of the servo drive can be set via the object dictionary 6060h. The current operation
mode of the servo drive can be viewed in the object dictionary 6061h.
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2) Modes of operation (6060h)

Name Modes of Operation Data VAR Data Int8
Index Structure Type
6060h . . Relevant Data Factory
ccessibility, RW Mapping YES Mode All Range Oto7 Default 0
Select modes of operation:
bit Description Description
0 NA Reserved
1 Profile position (PP) | For parameter settings, see "4.5 Profile Position Mode"
mode on Page 66.
2 NA Reserved
3 Profile velocity (PV) | For parameter settings, see "4.8 Profile Velocity Mode"
mode on Page 122.
4 Profile torque (PT) | For parameter settings, see "4.9 Profile Torque Mode"
mode on Page 132.
5 NA Reserved
6 Homing mode For parameter settings, see "4.6 Homing Mode" on
Page 83.
7 IP mode For pa:ameter settings, see "4.7 Interpolated Position
Mode" on Page 113.
B If an unsupported operation mode is selected through an SDO, a SDO error is returned.
B If an unsupported operation mode is selected through a PDO, the change of the operation mode is invalid.
3) Modes of operation display (6061h)
Name Modes of Operation Display Data VAR Data Int8
Index Structure Type
6061h . . Relevant Data Factory
Accessibility RO Mapping| TPDO Mode All Range Oto7 Default -
Display the actual operation mode:
bit Description Description
0 NA Reserved
Profile position (PP) | For parameter settings, see "4.5 Profile Position
1 "
mode Mode" on Page 66.
2 NA Reserved
3 Profile velocity (PV) | For parameter settings, see "4.8 Profile Velocity Mode"
mode on Page 122.
4 Profile torque (PT) | For parameter settings, see "4.9 Profile Torque Mode"
mode on Page 132.
5 NA Reserved
5 Homing mode For parameter settings, see "4.6 Homing Mode" on
Page 83.
7 1P mode For parameter settings, see "4.7 Interpolated Position

Mode" on Page 113.
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4) Precautions for mode switching:

When the servo drive in any status switches from the profile position mode to another mode, the position
references not executed in profile position mode are discarded.

When the servo drive in any status switches from the profile velocity mode to another mode, the servo drive
performs ramp stop (stop deceleration 6084h) before entering another mode.

When the servo drive is running in homing mode, the servo drive cannot switch to another mode. After
homing is complete or is interrupted (fault or S-ON off), the servo drive can switch to another mode.

When the servo drive in any status switches from the interpolated position mode to another mode, the
position references not executed in interpolated position mode are discarded.
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4.5 Profile Position Mode

If the profile position mode meets certain conditions, user displacement references can be received in real time.
The acceleration time, deceleration time, maximum speed, and displacement of each displacement reference can
be controlled independently, and the transition between references can be modified in real time. The profile position
mode is often used in point-to-point positioning, and the operation cure is planned by the servo drive. The servo
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drive completes control over the position, speed, and torque inside.

4.5.1 Control Block Diagram

Speed Speed Torque Torque
feedforward feedforward forwardfeed gain forwardfeed filter
gain 2008-14h | filter 2008-13h Motor speed 2008-16h 2008-15h
" reference (rpm)
Motor position
» deviation (p)
Position
demand value + Speed
60FCh (p) 4 Position loop + Max motor + regulator
gain 2008-03h é ; speed limit 2008-01h
2008-02h
Motor speed
feedback (rpm)
" Speed
Position actual -
value 6063h(p) calculation
Motor Torque Torque Torque filter
regulator | reference limit | 2007-06h

Figure 4-2 Control block diagram of the profile position mode

Position demand

value 60FCh(p)
—

Position actual

value 6063h(p)
—

Position factor
inverse
transformation

Position demand
value 6062h

Position actual
value 6064h

Following error

Motor position actual value
deviation (p) 60F4h
Motor speed User speed

reference (rpm) reference 606Bh
B
Speed factor
Motor speed inverse . User speed
feedback (rpm)  transformation  feedback 606Ch
—_— —
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Figure 4-3 Input and output objects in profile position mode

) Modes of
Modes of operation operation display
6060h 6061h

v

»
»

Control d
onirol wor Status word

6040h
> 6041h o
Target position
607Ah > Position demand
Acceleration/ value 60FCh
deceleration 4
6083h
6084h = Position actual
» value 6063h
»
Profile velocity -
6081h
»
Conversion
factors

v

Following error
window 6065h

v

Position window Control
6067h . function
» Position demand
Position window é\slgflsuzi
time 6068h >
Software position Position actual
limit 607Dh value 6064h
> ;
Following error
User home offset actual value
orch 60F4h
[ »
Max user
acceleration 60 User speed
C5h reference 606Bh
> >
Max user
deceleration User speed
60C6h = feedback 606Ch =
» Ll
Max user speed Error code
607Fh = 603Fh

A
A

Displacement profile planning involves the target position 607Ah (in user unit), profile velocity 6081h (in user
unit), profile acceleration 6083h (in user unit), and profile deceleration 6084h (in user unit).

References of the host computer are entered in user units and are called references in the drive unit after
they go through limiting and conversion.

Figure 4-4 Unit conversion

Reference in Limit Reference in
user unit drive unit
" Conversion
factor
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Figure 4-5, Figure 4-6, and Figure 4-7 show processing of the drive for the target position, profile velocity,
and profile acceleration and deceleration.

By setting 0x200A-02h, you can check the absolute position limit of the user position reference and position
feedback. By default, 200A-02h is 2, that is, after homing is complete and the reference zero position of
mechanical operation is known, software position limit check is performed for the user target position 607Ah
and user position feedback 6064h.

When the position reference exceeds the internal software position limit, bit11 of the status word 6041h is set
to 1 and the drive runs by using the limit as the target position. After reaching the target position, the drive
stops and provides a prompt. A reverse reference can make the drive exit the limit status and clear bit11 of
6041h. When external DI limit switch and internal software position limit are valid at the same time, the limit
status is determined by the external DI limit switch.

Figure 4-5 Target position 607Ah: internal software position limit

Target position  gufware position

607Ah limit Target
(user unit) Lower limit: position (p)
—_—> T
(607D-1h)
Upper limit:
(607D-2h)

!

Position factor
6093-1h
6093-2h

The profile velocity 6081h is used to set the maximum speed during running of the displacement reference. It
cannot exceed the maximum velocity 607Fh set by the user and the maximum motor speed after conversion.
Figure 4-6 shows the block diagram.

Figure 4-6 Profile velocity 6081h: speed limit

Profile velocity

6081h
(user unit) >
Position reference in
each posi_tion con_trol
Max profile velocity Velocity encoder ~ Cycle during running
607Fh Mo, factor at a constant speed
7
(user unit) _ 6094-1h
- 6094-2h
Max motor .
Maxdrrzotor) Velodity factor 1 speed (user Min value —»
speed (rpm f
_SPeed P 6095-1n unit)
6095-2h

Profile acceleration 6083h and profile deceleration 6084h are used to set acceleration and deceleration
during running of the displacement reference. The values cannot exceed the maximum acceleration 60C5h
and deceleration 60C6h set by the user. Figure 4-7 shows the block diagram.

Figure 4-7 Profile acceleration and deceleration limit

Profile acceleration

6083h
(user unit)
> Position reference
Acceleration limit increment in each
Profile deceleration position control
6084h Max value of the Acceleration cycle deiT)? runnindg
(user unit) . acceleration segment: factor ata variable speed
” 60C5h > 6097-1h i
Max value of the 6097-2h
Quick stop deceleration segment:
deceleration 6085h 60C6h

(user unit)

v
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4.5.2 Relevant Object Setting

1) Positioning completed

Position Window Data VAR Data Uint32
Structure Type
. Relevant ) Data Oto Factory
RW  [Mapping — YES [y, 40 | PPMD | ponge | 4294967295 | Default | >+ P

Sub-index: 00

When the position deviation 60F4h of the user unit is smaller than 6068h and time reaches this value, bit10 of 6041h is 1.

When either condition is not met, the position window is invalid.

Name Position Window Time Data VAR Data | ;116
Structure Type
o . Relevant ) Data Factory
Accessibility RW Mapping YES Mode pp/hm/ip - 0 to 65535 Default 0ms
Sub-index: 00

When the position deviation 60F4h of the user unit is smaller than 6068h and time reaches this value, bit10 of 6041h is 1.

When either condition is not met, the position window is invalid.

2) Detection for Following Error Window

Name Following Error Window Data VAR Data Uint32
Structure Type
- . Relevant ) Data Oto Factory
Accessibility RW Mapping YES Mode pp/hm/ip Range | 4294967295 | Default 3145728 p
Sub-index: 00

When the position deviation is larger than this value, Er.B00 occurs and bit13 of the status word 6041h is set to 1.
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: o . Data . Factory
Index |Sub-index Name Accessibility | Mapping Type Unit Data Range Default
603Fh 00h Error code RO TPDO Uint16 |- 0-65535 -
6040h | 00h | Control word RW YES Uint16 | - 0-65535 0
6041h | 00h | Status word RO TPDO | Uint16 |- 0-65535 -
6060h 00h Modes of operation RW YES Int8 - Oto7 0
6061h 00h Modes of operation display RO TPDO Int8 - Oto7 -
6062h | 00h | Position demand value RO TPDO | Int32 |User unit 2" 0 (27-1) -
6063h 00h | Position actual value RO TPDO Int32 | Encoder unit |-2"" to (2°'-1) -
6064h | 00h | Position actual value RO TPDO | Int32 |User unit 2" 0 (27'-1) -
6065h 00h Following error window RW YES Uint32 | User unit Oto (232-1) 3145728
6067h 00h Position window RW YES Uint32 | User unit 0to (232-1) 734
6068h 00h Position window time RW YES Uint16 |ms 0 to 65535 0
606Bh | 00h | Velocity demand value RO TPDO | Int32 |rpm 2" to (27'-1) -
606Ch | 00h | Velocity actual value RO TPDO | Int32 |rpm 2 to (2°'1) -
607Ah | 00h | Target position RW YES Int32 | User unit 2" 0 (27-1) 0
01h | Min software position limit RW YES Int32 | User unit 2 to (2°'1) 2%
607Dh
02h | Max software position limit RW YES Int32 | User unit 2" 0 (27-1) 271
607Ch | 00h | Home offset RW YES Int32 | User unit 2 to (2°'41) 0
6081h 00h Profile velocity RW YES Uint32 |rpm 0to (232-1) 100
6083h | 00h | Profile acceleration RW YES Uint32 | rpm/ms 0 to (2°%-1) 100
6084h 00h Profile deceleration RW YES Uint32 |rpm/ms 0to (232-1) 100
01h | Position factor numerator RW YES | Uint32 |- 0 to (2°%-1) 1
6093h iy
o2n | Fosition factor RW YES | Uint32 |- 1to (2%-1) 1
denominator
60Fah | oon | "olowingerroractual RO TPDO | Int32 |p 2" 1o (27-1) .
value
60FCh | 00h |Position demand value RO TPDO | Int32 |p 2" 0 (27'-1) -
osh | Firstorder low-pass filter RW YES | Uint16 |ms 0 to 6553.5 0.0
time constant
2005h
o7h | Moving average filter ime RW YES | Uint16 |ms 0to 128.0 0.0
constant
Torque reference filter time .
2007h | 06h RW YES Uint16 |ms 0 to 30.00 0.79

constant
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. o . Data . Factory
Index | Sub-index Name Accessibility | Mapping s Unit Data Range Default
01h Speed loop gain RW YES Uint16 |Hz 0.1 to 2000.0 25.0
o2n | SPeedloopintegral time RW YES | Uint16 |ms 0.15t0512.00 | 31.83
constant
03h Position loop gain RW YES Uint16 |Hz 0.0 to 2000.0 40.0
2008h | 13n | Speed feedforward filter RW YES | Uint16 |ms 0.00 to 64.00 0.50
time constant
14h Speed feedforward gain RW YES Uint16 | % 0.0 to 100.0 0.0
15n | Joraue feedforward filter RW YES | Uint16 |ms 0.00 to 64.00 0.50
time constant
16h Torque feedforward gain RW YES Uint16 | % 0.0 to 200.0 0.0
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4.5.3 Control Commands in PP Mode

Table 4-2 Relationship between status switching and control commands

CiA402 Status Switching Control Word 6040h Bit0 to Bit9 61022 ﬁtat“s Word
0 |Power-on — Initialization Natural transition, control command not required | 0x0000h
Natural transition, control command not required
1 | Initialization — No fault If an error occurs during initialization, the servo | 0x0250h
drive directly goes to status 13.
2 | No fault — Ready 0x06h 0x0231h
3 |Ready — Wait to enable servo | 0x07h 0x0233h
4 | Wait to enable servo — Running | OXOFh 0x0237h
5 |Running — Wait to enable servo | 0x07h 0x0233h
6 | Wait to enable servo — Ready |0x06h 0x0231h
7 | Ready — No fault 0x00h 0x0250h
8 |Running — Ready 0x06h 0x0231h
9 |Running — No fault 0x00h 0x0250h
10 | Wait to enable servo — No fault | 0x00h 0x0250h
11 | Running — Quick stop 0x02h 0x0217h
Set 605A to a value in the range 0 to 3. Natural
12 | Quick stop — No fault transition is performed after stop and no control | 0x0250h
command is required.
Once a fault occurs in any status other than
13 | — Stop uoon fault "fault", the servo drive automatically switches to 0x021Fh
pup the status of stop upon fault without any control
command.
14 | Stop upon fault — Fault Natural transition after stop at fault, control 0x0218h
command not required
0x80h
15 |Fault — No fault The rising edge of bit7 is valid. 0x0250h
If bit7 is 1, other control commands are invalid.
16 | Quick stop — Running Set 605A to a.value in the rangg 5to 7. After the 0x0237h
stop process is complete, OxOF is sent.

(]

NOTE

*1: Bit10 to bit15 (bit14 is meaningless) of status word 604 1h are related to the running status of the servo
drive in different modes and are set to 0 in the preceding table. For specific status of the bits, see all drive
modes.
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The control word 6040h in PP mode is described as follows:

Name Control Word Data VAR Data | jint16
Index Structure Type
6040h Relevant Data Factory
ibili RW i YE All -
Accessibility Mapping S Mode Eee 0 to 65535 Default
It sets the control commands in PP mode.
Control Word 6040h
Bit bit7-15 bité bit5 bit4 bit0-bit3
i Position Enabled new position
Position reference
Name - reference reference -
T .
ype Update mode *1| (Valid edge change)
See Table 4-2 See Table 4-2 Relationship
Relationship between —
Set value - - - - between status switching and
status switching and
control commands.
control commands.
Oto1
A new position
reference is enabled
in advance. However,
whether the reference
0: Target position can be enabled
For details, see 607Ah is an successfully is
’ " : Not t ; ; "
"6.5.3 Details of |absolute position i?and:JaptZE/e determined by the Eortdﬁtall?c,;ee 6'51'3
Description | Parameters Def ined  reference. servo status. etalls ot rarameters - |
" L 1: Update Defined by Sub-protocols
by Sub-protocols” |1: Target position |. . 1t00 =} 182
Page 182 607AN i lati immediately . on Fage .
on rag : Ahls a relative Bit12 of the control
position reference. word 6041h is cleared
in advance. However,
whether bit12 is
cleared successfully
is determined by the
servo status.

(]

NOTE

Note 1: *1. When the servo drive meets certain conditions and the displacement reference is updated, the
two attributes of the reference, namely change mode and reference type, are locked and cannot be modified
during running of the displacement reference. Other attributes can be modified in immediate change mode.

Note 2: The attributes of a displacement reference includes: acceleration 6083, deceleration 6084, maximum
velocity 6081, target position 607A, reference change mode 6040 bit5, and reference type 6040 bit6.
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The status word 6041h in PP mode is described as follows:

Name Status Word Data VAR Data Uint16
Index Structure Type
6041h Relevant Data Factory
ibili R i TPD All -
Accessibility (@) Mapping (0] Mode E 0 to 65535 Default
It indicates the status of the servo drive in PP mode.
State word 6041h
Bit bit15 bit14 bit13 bit12 bit11 bit10 bit0-bit9
Homi Positi erc:a Sr::):e Software internal
oming osition .
N NA o . settin T: t h -
ame completed deviation status receiving . g e arget reached
exceeding limit
supported
For details, see For details, see
Table 4-2. Table 4-2.
Table 4-2 Table 4-2
S ) ) Relationship ) ) ) Relationship
between status between status
switching switching
and control and control
commands commands
0: The position 0: The position
. reference
deviation is 0: The servo
0: Homing is within the drive can does not reach
) 9 . . the software 0: The target .
not performed following receive a new e PN For details, see
TR . . position limit position is not .
or homing is not error window | displacement (607Dh) reached "6.5.3 Details
o complete. (6065h). reference. ’ ' of Parameters
Description o Reserved . 1: The position 1: The target .
1: Homing is 1: The position | 1: The servo L Defined by
o . reference position is "
complete and deviation drive cannot Sub-protocols
. or feedback reached.
the reference exceeds the receive a new on Page 182.
L. . . reaches the *D
point is found. following displacement
. software
error window reference. position limit
(6065h). (607Dh). *1

(]

NOTE

Note 1: *1. The software internal position limit can be enabled according to the setting of 0x200A-02h. For
details, see description of 607Dh in "6.5.3 Details of Parameters Defined by Sub-protocols" on Page 182.

Note 2: *2. When the position deviation is within the position window 6067h and the time reaches the value
set by 6068h, the target position is reached. If either condition is not met, the target position is not reached.
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a) Time sequence 1: Update immediately

Figure 4-8 Time sequence and motion profile 1 in the mode of update immediately

Displacement
reference data

6040h bit4: Enable a

|
|
T | T
| | |
new reference | ! T T : ‘
I I |
Loy | : I Lo
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- \ Pl b
‘ |
6041h bit12: Accept a o ‘ L “
new reference or not -
T
A | |
Position : Absolute position, update |
reference | immediately 6040h: 2F>3F
| Relative position, update
\immediately 6040h: 6F->7F
|
|
| (1]
|
e
|
Tw
Trigger :
6041h bit10: position ~ Signal H
reached
y
I
NOTE

Note: 1. A trigger signal needs to be sent again when any parameter of the displacement reference is
modified.

Note 2: <> The host computer modifies other attributes of the displacement reference (profile acceleration/
deceleration 6083h, profile deceleration 6084h, maximum velocity 6081h, and target displacement 607Ah)

as required.

Note 3: € The host computer changes bit4 of 6040h to 1 from 0, prompting the slave node that a new
displacement reference needs to be enabled.

Note 4: €< After receiving the rising edge of 6040h bit4, the slave node judges whether to receive the new
displacement reference.

If bit5 of 6040h is 1 initially and bit12 of 6041h is 0, the slave node can receive the new displacement
reference @ ; after receiving the new displacement reference, the slave node changes bit12 of 6041h to 1,
indicating that the new displacement reference is received and no new displacement reference € can be
received.

In the mode of update immediately, the servo drive immediately executes the new displacement reference
once it receives a new displacement reference (bit12 of 6041h is changed to 1 from 0).

Note 5: < After bit12 of the status word 6041h received by the host computer from the slave node is
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changed into 1, the host computer issues the displacement reference data and changes bit4 of 6040h to 0
from 1, indicating there is no new position reference currently.

Because the edge change of 6040h bit4 is valid, this operation does not interrupt the displacement reference
being executed.

Note 6: <> After detecting that bit4 of 6040h is changed to 0 from 1, bit12 of 6041h can be set to 0 from 1,
indicating the slave node is ready to receive a new displacement reference.

In the mode of update immediately, when the slave node detects that bit4 of 6040h is changed to 0 from 1,
the slave node always sets bit12 of 6041h to 0.

If a new displacement reference @ is received when the current displacement reference @ is being
executed, the displacement reference not executed in € is not discarded. For a relative position reference,
after a new displacement reference is complete, total displacement increment = target position increment
607Ah of @ + target position increment 607Ah of @ . For an absolute position reference, after a new
position reference is complete, user absolute position = target position 607Ah of @ .

Example:

Example: two position references, mode of update immediately, absolute position reference
Displacement reference @ :

@® Target position 607A = 100000000

@® 6081 =1000 rpm

Displacement reference @ :

® Target position 607A = 100000000

® 6081 =2000 rpm

Figure 4-9 Time sequence and motion profile 2 in the mode of update immediately
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607Ah = 100000000
6081h = 2000
V,:2000rpm |-— — — — — — — — — — — — — — — — — — — —
607Ah = 100000000
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|
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lh—>T ts tsI Time
6041h=0x1237 6041h=0x1237
If bit12 of 6041h=0 U Step5 6041h=0x1637
6040h=0x2F "
Position reached
O Step3 6041h=0x0237
6040h=0x2F
Q Step6
O Step4 6040h=0x3F
6040h=0x3F 6041h=0x1237
\% i
1= L ms to= VaVs ms t3= Ve ms
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Control Status
SN | Command of Description
6040h 6041h
1 0x06 0x0231 | The drive is ready to receive a new reference.
2 0x07 0x0233 | The drive is ready to receive a new reference and the servo can be enabled.
A new reference can be received and the servo is enabled (because no other position
3 0x2F 0x0637 | references are received before the displacement reference @ is executed, the target
position is considered to be 0 and bit12 of 6041h is 1 in the target position).
4 0x3F 0x1237 The drive already recelv'els a reference and is executing the reference. The servo does
not reach the target position.

operation when the displacement reference is not positioned.

@ If the target position 607Ah remains unchanged, the velocity 6081h needs to be modified. Perform the following

Bit12 of 604 1h is released and the servo drive can receive a new reference again. The
5 Ox2F 0x0237 . . e
current reference is being executed and the target position is not reached.
6 0x3F 0x1237 The. c.jrlv.e already receives a reference and is executing the reference. The target
position is not reached.

position 6063h = 607Ah and status word 6041h = 0x1637.

@ If a new target position 607Ah does not need to be entered and parameters of the current position reference do not
need to be modified, wait until the current position reference is complete. After positioning is complete, current user

@ If a new target displacement needs to be entered and smooth transition between positions is required, repeat
operations 5 and 6 before positioning of the current position reference is complete.

7 0x3F 0x1637 | The target position is not reached.

b) Time sequence 2: Not update immediately

Figure 4-10 Time sequence and motion profile 1 in the mode of not update immediately

L) [2)
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|
| |
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‘ ‘
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I |
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(]

NOTE

Note: 1. A trigger signal needs to be sent again when any parameter of the displacement reference is
modified.

Note 2: <> The host computer modifies other attributes of the displacement reference (profile acceleration/
deceleration 6083h, profile deceleration 6084h, maximum velocity 6081h, and target displacement 607Ah)
as required.

Note 3: €2 The host computer changes bit4 of 6040h to 1 from 0, prompting the slave node that a new
displacement reference needs to be enabled.

Note 4: ¢» After receiving the rising edge of 6040h bit4, the slave node judges whether to receive the new
displacement reference.

If bits of 6040h is 0 initially and bit12 of 6041h is 0, the slave node can receive the new displacement
reference @ ; after receiving the new displacement reference, the slave node changes bit12 0f 6041h to 1
from 0, indicating that the new displacement reference is received and no new displacement reference @
can be received.

Note 5: € After bit12 of the status word 6041h received by the host computer is changed to 1, displacement
reference data can be released and bit4 of 6040h is changed to 0 from 1, indicating there is no new position
reference currently.

Because the edge change of 6040h bit4 is valid, this operation does not interrupt the displacement reference
being executed.

Note 6: ¢ After detecting that 6040h bit4 changes from 1 to O, the drive releases 6041h bit12, indicating

it is ready to receive a new position reference. In the mode of not update immediately, the servo drive can
receive a new displacement reference only after it completes execution of the previous one. The servo drive
immediately executes the new reference once it receives a new reference (bit12 of 6041h is changed to 1
from 0).

Example:

Example: two position references, not update immediately, absolute position reference
Displacement reference @ :

® Target position 607A = 100000000

® 6081 =1000 rpm

Displacement reference @ :

@ Target position 607A = 200000000

@® 6081 =2000 rpm
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Figure 4-11 Time sequence and motion profile 2 in the mode of not update immediately

Position A
reference
607Ah = 200000000
6081h = 2000
v2:2000rpm - — — — — — — — — - = = = -
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6081h = 1000
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| o
|
S —— >
T t Time
6041h=0x1237 6041h=0x1237
ol 2.°f 6041h=0x1637 6041h=0x1637
6041his 0 e 6040h=0x0F »
osition reached Position reached
O Step3 6041h=0x0637
6040h=0x0F
Q Step4 6040h=0x1F
6040h=0x1F 6041h=0x1237
V1 V1 V2 V2
t;= ——— ms tp)= —— ms = — = ——ms
6083h 6084h 6083h 6084h
Control Status
SN | Command of Description
6040h 6041h
1 0x06 0x0231 | The drive is ready to receive a new reference.
2 0x07 0x0233 | The drive is ready to receive a new reference and the servo can be enabled.
A new reference can be received and the servo is enabled (because no other position
3 OxOF 0x0637 | references are received before the displacement reference @ is executed, the target
position is considered to be 0 and bit12 of 6041h is 1 in the target position).
4 0x1F 0x1237 The drive already receives a reference and is executing the reference. The target position
is not reached.
Wait for completion of the displacement reference. Status word 6041h = 0x1637.
To continue to execute other displacement references, modify related data (607Ah, 6081h, 6083h, and 6084h) of the
displacement references as required and repeat operations 3 and 4.
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4.5.4 Configuration Example

Start

Figure 4-12 Example of PP mode configuration flowchart

. For the network configuration, see Section 3.4.
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Configure PDOs.

¥

Modify basic
parameters.

¥

Write the control
word to enable
running of the
servo.

Adjust gain
parameters based
on actual

conditions.

End

For related object dictionaries, see Section 4.5.2.

For conversion factors, see Section 4.1.

For settings of related objects, see section 4.5.2.
Parameters can be modified through SDO or
panel.

Modify the value of 6040h to Ox(n+1)F from OxnF.
For details, see Section 4.5.3.

For details, see the IS620P Series Servo User
Manual — Comprehensive.
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Functional Object Mapping Object Input Content Description
Code
H18-34 | 1600h-00n |  humberof RPDOT 2
mapping objects
The first mapping parameter of RPDO1 is
H18-35 1600n-01h 6040n-00h 60400010n 6040-00h. The parameter is 16 bits long.
The second mapping parameter of RPDO1 is
H18-37 1600n-02h 6060h-00h 60600008h 6060-00h. The parameter is 8 bits long.
H19-02 | 1601h-00n |  humberof RPDO2 2
mapping objects
The first mapping parameter of RPDO2 is
H19-03 1601h-01h 607An-00h 607A0020n 607A-00h. The parameter is 32 bits long.
The second mapping parameter of RPDO2 is
H19-05 1601h-02h 6081h-00n 60810020n 6081-00h. The parameter is 32 bits long.
H19-19 | 1602h-00n |  humberof RPDO3 2
mapping objects
The first mapping parameter of RPDO3 is
H19-20 1602h-01h 6083h-00h 60830020h 6083-00h. The parameter is 32 bits long.
The second mapping parameter of RPDO3 is
H19-21 1602h-02h 6084h-00h 60840020n 6084-00h. The parameter is 32 bits long.
H1A-24 | 1AQOh-0oh | umberof TPDOT 2
mapping objects
The first mapping parameter of TPDO1 is
H1A-25 1A00h-01h 6041h-00h 60410010h 6041-00h. The parameter is 16 bits long.
The second mapping parameter of TPDO1 is
H1A-27 1A00h-02h 6061h-00h 60610008h 6061-00h. The parameter is 8 bits long.
H1A-41 | 1A01h-00h Number of TPDOZ 2
mapping objects
The first mapping parameter of TPDO2 is
H1A-42 1A01h-01h 6064h-00h 60640020n 6064-00h. The parameter is 32 bits long.
The second mapping parameter of TPDO2 is
H1A-44 1A01h-02h 606Ch-00n 606C0020n 606C-00h. The parameter is 32 bits long.
® Set the drive mode 6060h to 0x01 to make the drive work in PP mode.
@® Set the target position 607Ah (user unit, default value: 0p).
@® Set the constant speed of current displacement reference 6081h (user unit, default value: 100 rpm).
@® Set acceleration 6083h (user unit, default value: 100 rpom/ms) and deceleration 6084h (100 rpm/ms) of

each displacement reference according to requirements.

Set the control word 6040h to Ox(n+1)F from OxnF and enable the servo drive.
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0 0 0xO0F — Ox1F Absolute position, not update immediately
0 1 0x2F — Ox3F Absolute position, update immediately
1 0 0x4F — Ox5F Relative position, not update immediately
1 1 Ox6F — Ox7F Relative position, update immediately

Monitoring parameters:

Position demand value 6062h (user unit), position demand value 60FCh (encoder unit)
Position actual value 6063h (encoder unit), position actual value 6062h (user unit)
Following error actual value 60F4h (user unit)

Status word 6041h

For specific operations on different reference types and update types, see "4.5.3 Control Commands in PP
Mode" on Page 72.
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4.6 Homing Mode

This mode is used to searches for the mechanical home and determine the position relationship between the
mechanical home and mechanical zero.

@® Mechanical home: a fixed location on the machine, which may correspond to a specific home switch or the
motor Z signal.

@® Mechanical zero: absolute zero point on the machine

After homing is complete, the motor stops at the location of mechanical home. The relationship between the
mechanical home and mechanical zero can be set in 607Ch.

Mechanical home = Mechanical zero + 607C (home offset)
When 607C is 0, the mechanical home overlaps with mechanical zero.

In homing mode, the host computer should first selects the homing mode (6098h), set the homing speed (6099-1h
and 6099-2h) and homing acceleration (609Ah), and issue the homing trigger signal. The servo drive automatically
searches for the mechanical home according to the setting and sets the relative position relationship between the
mechanical home and mechanical zero. The servo drive completes control over the position, speed, and torque
inside.

4.6.1 Control Block Diagram

Figure 4-12 Control block diagram of the homing mode

Speed Speed Torque Torque
feedforward feedforward forwardfeed gain forwardfeed filter
gain 2008-14h | filter 2008-13h Motor velocity 2008-16h 2008-15h
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Motor position
deviation (p)

Position
demand value + Speed +
60FCh (p) + Position loop + Max speed + regulator + &5
‘ [ g > S > > ——
gain 2008-03h limit 2008-01h
X ) R 2008-02h

Motor speed
feedback (rpm)

Position actual cai:‘:ﬁ:t?on
value 6063h(p)
Motor Torque Torque Torque filter |
regulator | reference limit | 2007-06h
Position demand User position
value 60FCh(p) reference 6062h
Position actual User position

value 6063h(p)  Position factor  feedback 6064h
R inverse R

transformation
Motor position User position
deviation (p) deviation 60F4h
_— —
Motor speed Use speed
reference (rpm) reference 606Bh
Speed inverse
Motor speed transformation User speed
feedback (rpm) feedback 606Ch
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Figure 4-13 Input/output block diagram in homing mode
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Figures 4-14 and 4-15 show processing of the servo drive for homing speeds and homing acceleration/
deceleration.

Two speeds are involved during homing. One is the speed during search for switch 6099-1h (user speed
unit) and the other is the speed during search for zero 6099-2h (user speed unit). 6099-1h can be set to a
large value to prevent homing timeout due to long homing time. 6099-1h should be set to a small value to
prevent overshoot during high-speed stop of the servo drive and large deviation of the stop position from the
preset mechanical home.
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Deceleration point signal
search speed 6099-1h
(user unit)

Figure 4-14 Homing speeds 6099h: speed limit
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Homing acceleration 609Ah is used during acceleration and deceleration. When quick stop is enabled in
homing mode, deceleration is determined by 6085h.
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Figure 4-15 Homing acceleration 609Ah limit
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4.6.2 Relevant Object Setting

1) Homing timeout
Name Time of Home Searching Data VAR Data Uint16
Structure Type
o . Relevant Data Factory
Accessibility RW Mapping YES Mode hm - 0-65535 Default 50000
Sub-index: 24h
Unit: 10 ms
If homing is not complete within the duration, Er.601 is reported.
This fault can be reset.
2) Positioning complete
Name Position Window Data VAR Data | ;30
Structure Type
. . Relevant . Data 0to Factory
Accessibility RW Mapping YES Mode pp/hm/ip Range | 4294967295 | Default 734 p
Sub-index: 00

When the position deviation 60F4h of the user unit is smaller than 6068h and time reaches this value, bit10 of 6041h is 1.
When either condition is not met, the position window is invalid.

Name Position Window Time Data VAR Data Uint16
Structure Type
A o . Relevant ) Data Factory
ccessibility| RW Mapping YES Mode pp/hm/ip R 0 to 65535 Default 0ms
Sub-index: 00

When the position deviation 60F4h of the user unit is smaller than 6068h and time reaches this value, bit10 of 6041h is 1.
The position reached signal is invalid when either of the condition is not met.

3)

Detection for Following Error Window

Name Following Error Window Data VAR Data Uint32
Structure Type
e . Relevant . Data 0to Factory
Accessibility RW Mapping| YES Mode pp/hm/ip Range | 4294967295 | Default 3145728 p
Sub-index: 00

When the position deviation is larger than this value, Er.BO0 occurs and bit13 of the status word 6041h is set to 1.
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4) Homing speed

. Data Data .
Homing Speed Structure ARR Froe Uint32
. Relevant Data OD Data | Factory | OD Default
RW Mapping YES Mode Al Range Range Default Value
It sets the speeds used in homing procedure.
Name Number of Entries Data - Data Uint8
Sub-index Structure Type
S pccessibiity RO | Mappin No  |Relevant Data 2 Factory 2
y Pping Mode Range Default
Speed during search for switch Data Data Uint32
- in
(Speed During Search for Switch) Structure Type
. Relevant Data O0to Factory
RW  [Mapping|  YES 1\ e - Range | 4294967295 | Default | 0™

It sets the speed during search for the deceleration point signal. The speed can be set to a large value to prevent homing timeout
due to long homing time.

Note: After finding the deceleration point, the slave node decelerates and shields change of the home signal. To prevent the
slave node from reaching the home signal during deceleration, set the position of the deceleration point switch properly to
reserve sufficient deceleration distance or increase homing acceleration to shorten the deceleration time.

Speed During Search for Zero Data - Data Int32
Sub-index Structure Type
. Relevant Data Oto Factory
RW  [Mapping|  YES ") de - Range | 4294967295 | Default | °™P™

It sets the speed (user speed unit) during search for the home signal. Set this parameter to a small value to prevent overshoot

during high-speed stop and large deviation of the stop position from the preset mechanical home.

5) Homing acceleration

Name Homing Acceleration Data VAR Data Uint32
Index Structure Type
609Ah - . Relevant Data Oto Factory
Accessibility RW Mapping YES Mode hm Range | 4294967295 | Default 100 rpm/ms

It sets acceleration in homing mode. This parameter is used during acceleration and deceleration.
The set value takes effect after homing is enabled.
@ By default, the object dictionary means that the acceleration (in the unit of rpm/ms) of the motor from 0 rpm to
1000 rpm. It is calculated in the following formula:
1000rpm

609Ah(rpm/ms) =
Xms

X: time used by the motor to decelerate from 1000 rpm to O rpm For example, 100 rpm/ms means that X equals 10 ms, that is,
the motor decelerates from 1000 rpm to 0 within 10 ms.
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. o . Data . Factory
Index | Sub-index Name Accessibility | Mapping Type Unit Range Default
603Fh 00h Error code RO TPDO Uint16 |- 0-65535 -
6040h 00h | Control word RW YES | Uint16 |- 0-65535 0
6041h 00h | Status word RO TPDO | Uint16 |- 0-65535 -
6060h 00h Modes of operation RW YES Int8 |- Oto7 0
6061h 00h Modes of operation display RO TPDO Int8 |- Oto7 -
6062h 00h | Position demand value RO TPDO | Int32 |Userunit |-2”"to (2%-1) -
6063h 00h | Position actual value RO TPDO | Int32 |Encoder unit |-2° to (2”'-1) -
6064h 00h | Position actual value RO TPDO | Int32 |Userunit |-2°"to (2¥'-1) -
6065h 00h Following error window RW YES Uint32 | User unit 0to (232-1) 3145728
6067h 00h Position window RW YES Uint32 | User unit 0to (232-1) 734
6068h 00h Position window time RwW YES Uint16 |ms 0 to 65535 0
606Bh 00h Velocity demand value RO TPDO Int32 | rpm 2" to (231-1) -
606Ch 00h | Velocity actual value RO TPDO | Int32 |rpm 2" t0 (2%-1) -
01h mx::n“m Software Position | g,y YES | Int32 |Userunit |-2°"to (2"-1) 2
607Dh
02h m;’i(t%ftware Position RW YES | Int32 |Userunit |-2°"to (2"-1) 2%
607Ch | 00h  |Home Offset RW YES | Int32 |Userunit |-2"to(2"-1) 0
6098h 00h Homing mode RW YES Int8 |- 0to 35 0
o1p | Speed during search for RW YES | Uint32 |rpm 0to (2%-1) 100
switch
6099h
o2n | SPeed during search for RW YES | Int32 |rpm 0to (2%-1) 10
zero
609Ah | 00h  |Homing acceleration RW YES | Uint32 |rpm/ms 0 to (2°%-1) 100
2005h 24h Duration limit of homing RW YES Uint16 |10 ms 0 to 65535 50000
60F4h | 00h \'j;’I'LOeW'”g error actual RO TPDO | Int32 |Userunit |-2°'to (2°'-1) -
BOFCh | 00h |Position demand value RO TPDO | Int32 |Userunit |-2"'to(2"-1) -
Torque reference filter time .
2007h 06h RW YES | Uint16 |ms 0 to 30.00 0.79

constant
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. - . Data . Factory
Index | Sub-index Name Accessibility | Mapping s Unit Range Default
01h Speed loop gain RW YES Uint16 |Hz 0.1 to 2000.0 25.0
Speed loop integral time .
02h RW YES Uint16 |ms 0.15 t0 512.00 31.83
constant
03h Position loop gain RW YES Uint16 |Hz 0.0 to 2000.0 40.0
2008h | 13p | Speed feedforward filter RW YES | Uint16 |ms 0.00 to 64.00 0.50
time constant
14h Speed feedforward gain RW YES Uint16 | % 0.0 to 100.0 0.0
15p | Torque feedforward filter RW YES | Uint16 |ms 0.00 to 64.00 0.50
time constant
16h Torque feedforward gain RW YES Uint16 | % 0.0 to 200.0 0.0
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4.6.3 Control Commands in Homing Mode

Table 4-2 Relationship between status switching and control commands

CiA402 Status Switching Control Word 6040h Bit0 to Bit9 61022 ﬁtat“s Word
0 |Power-on — Initialization Natural transition, control command not required | 0x0000h
Natural transition, control command not required
1 | Initialization — No fault If an error occurs during initialization, the servo | 0x0250h
drive directly goes to status 13.
2 | No fault — Ready 0x06h 0x0231h
3 |Ready — Wait to enable servo | 0x07h 0x0233h
4 | Wait to enable servo — Running | OXOFh 0x0237h
5 |Running — Wait to enable servo | 0x07h 0x0233h
6 | Wait to enable servo — Ready |0x06h 0x0231h
7 | Ready — No fault 0x00h 0x0250h
8 |Running — Ready 0x06h 0x0231h
9 |Running — No fault 0x00h 0x0250h
10 | Wait to enable servo — No fault | 0x00h 0x0250h
11 | Running — Quick stop 0x02h 0x0217h
Set 605A to a value in the range 0 to 3. Natural
12 | Quick stop — No fault transition is performed after stop and no control | 0x0250h
command is required.
Once a fault occurs in any status other than
13 | — Stop uoon fault "fault", the servo drive automatically switches to 0x021Fh
pup the status of stop upon fault without any control
command.
14 | Stop upon fault — Fault Natural transition after stop at fault, control 0x0218h
command not required
0x80h
15 |Fault — No fault The rising edge of bit7 is valid. 0x0250h
If bit7 is 1, other control commands are invalid.
16 | Quick stop — Running Set 605A to a.value in the rangg 5to 7. After the 0x0237h
stop process is complete, OxOF is sent.
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The control word 6040h in homing mode is described as follows:

Name Control Word Data VAR Data | i 116
Index Structure Type
6040h o . Relevant Data Factory
Accessibility RW Mapping YES Mode All R 0 to 65535 Default -
It sets the control commands in homing mode.
Control Word 6040h
Bit bit7-15 bit5-bit6 bit4 bit0-bit3
Name - N/A Homing enable -
See Table 4-2 Relationship See Table 4-2 Relationship
Set value petween status switching and - - between status switching and
control commands. control commands.
0: Homing is not activated.
For details, see "6.5.3 0—1: Enable homing. For details, see "6.5.3
Descriotion Details of Parameters ) 1- Homina is ondoin Details of Parameters
P Defined by Sub-protocols” ' 9 g .g' Defined by Sub-protocols”
on Page 182. 1-0: Interrupt homing. on Page 182.
Bit4 must always be 1 during homing.
The status word 604 1h in homing mode is described as follows:
Name Status Word Data VAR Data Uint16
Index Structure Type
6041h o . Relevant Data Factory
Accessibility RO Mapping| TPDO Mode All Rt 0 to 65535 Default -
It indicates the status of the servo drive in homing mode.
State word 6041h
Bit bit15 bit14 bit13 bit12 bit11 bit10 bit0-bit9
Homin Software Target
Name Homing completed NA Homing error 9 internal setting 9 -
completed P reached
exceeding limit
For details, For details, see
see Table 4-2. Table 4-2.
Table 4-2 Table 4-2
St e _ _ Relationship } } ) Relationship
between status between status
switching switching
and control and control
commands commands
0: Homing is not ]
performed or homing 0: T-h.e actual
is not complete. Zosmontvalueh 0: The target For detai
. oes not reac P or details, see
1: Homing is . 0: Homing position is not i o
complete and the 0: Noermor s not ::)hoesistic:)?,\lliar]r:(iat reached. O?'S;;ﬁigfs
Description | reference point is Reserved 1:An efror complete. | 1: The target )
found. occurs in 1: Homing is 1: The actual position is Defined by
o homing.*1 cc.)m Ieteg position value | 4 Sub-protocols"
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(]

NOTE
Note 1: *1: When a homing error occurs, Er.601 (homing timeout) occurs in the servo drive. If any error or
warning occurs during homing, bit13 of 6041 is set to 1.

Note 2: *2. The software internal position limit can be enabled according to the setting of 0x200A-02h. For
details, see description of 607Dh in "6.5.3 Details of Parameters Defined by Sub-protocols” on Page 182.

Note 3: *3: When the position deviation is within the position window 6067h and the time reaches the value
set by 6068h, the target position is reached. If either condition is not met, the target position is not reached.
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4.6.4 Introduction to the Homing Mode

1) 6098h=1
@® Mechanical home: motor Z signal

@® Deceleration point: reverse limit switch

a) Invalid deceleration point signal at start of homing
Figure 4-16 Mode (D in which 6098h is 1 and deceleration point signal is invalid

Reverse limit Forward limit
Speed
=] =]
(@) Q

6099-02h: 10 rpm

| [
‘%(?(?(?(?(?(?(? Aaaaadao

Motion profile

«

6099-01h: -100 rpm

Motor Z signal

Reverse limit signal

(]

NOTE

Trigger signal:
6040h: OXOF >0x1F

Z signal

A Falling edge of
deceleration
point signal

T Rising edge of
deceleration
point signal

Note 1: In Figure 4-16, “H” indicates search for the deceleration point signal speed 6099-1h and “L”

indicates search for the home signal speed 6099-2h.

6099-1H=100 rpm, 6099-2h=10 rpm, 609Ah=100 rpm/ms:

6099-01h
609Ah

6099-01h
609Ah

The N-OT signal is 0 initially and the motor starts homing
reaching the rising edge of the N-OT signal, the motor de
runs in the forward direction at a low speed. After reachin
stops at the first motor Z signal.

6099-02h
609Ah
in the reverse direction at a high speed. After

celerates, runs in the reverse direction, and then
g the falling edge of the N-OT signal, the motor

b) Valid deceleration point signal at start of homing

Figure 4-17 Mode @ in which 6098h is 1 and the deceleration point signal is valid

Reverse limit Forward limit
Z signal
Q ° A Falling edge of
‘ Speed deceleration
L‘ 6099-02h: 10 rpm |- — - Yy
. ) |
Motion profile |—"‘ \
| »
! ‘ t, Time
I I
- t
[ [ Trigger signal:
I

Motor Z signal

Reverse limit signal

6040h: 0OXOF>0x1F
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6099-02h
609Ah

The N-OT signal is 1 initially and the motor directly starts homing in the forward direction at a low speed.
After reaching the falling edge of the N-OT signal, the motor stops at the first motor Z signal.

2) 6098h=2
@® Home: Z signal
@ Deceleration point: forward limit switch
a) Invalid deceleration point signal at start of homing
Figure 4-18 Mode @ in which 6098h is 2 and the deceleration point signal is invalid
Reverse limit Forward limit
A (Téscig%re;s)en%fomt signal
o o) Speed i
[E— ‘ 6099-01h: 100 rpm|— — — — g
| |
((eeeaaee] (eaaaem | |
H | | |
Motion profile ’ﬁ ! | N R
| L D DI : Tim'e
[ : 6099-02h: -10rpm |- — — — — — — — — — — 4
. ’_i | T Falling edge of
Motor Z signal ‘ deceleration
imit si Trigger signal: point signal
Forward limit signal 6040h: OXOF>0x1F Z signal
6099-01h 6099-01h 6099-02h
= —/———— ms tb= —— ms 3= —m
609Ah 609Ah 609Ah

The P-OT signal is 0 initially and the motor starts homing in the forward direction at a high speed. After
reaching the rising edge of the P-OT signal, the motor decelerates and then runs in the reverse direction at a
low speed. After reaching the falling edge of the P-OT signal, the motor stops at the first motor Z signal.

b) Valid deceleration point signal at start of homing

Figure 4-19 Mode @ in which 6098h is 2 and the deceleration point signal is valid

A
Reverse limit Forward limit Speed
(€] ©)
t
(‘P : ‘ »
= 5 ‘ >
| [: | Time
[ 6099-02h: -10 rpm |- —N— |
|-L T A
Motion profile —
‘ ! Falling edge of
I | deceleration
| | point signal
| | T Z signal
Motor Z signal m ‘ Trigger signal:
otor £ signa \ 6040h: OXOF>0x1F
Forward limit signal
_ 6099-02h
609Ah

The P-OT signal is 1 initially and the motor directly starts homing in the reverse direction at a low speed.
After reaching the falling edge of the P-OT signal, the motor stops at the first motor Z signal.
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~

6098h=3

Home: Z signal

Deceleration point: home switch (HW)

Invalid deceleration point signal at start of homing

QO
~

Figure 4-20 Mode @ in which 6098h is 3 and the deceleration point signal is invalid

Home switch
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Reverse limit Forward limit A deceleration point signal
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E]
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)
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Motion profile }—+4_‘) ﬁ» 5 | | Time

: 6099-02h: -10rpm |- — — — — — — — — — — — — — — — — — — A

|

|

|

|

|

N

L

N

T Zal\inlg edge of
eceleration
Motor Z signal g(r)léglgﬁr SLgOnFa;Ox‘IF ponteene Z signal %
Home switch signal ’—L E
el
6099-01h 6099-01h 6099-02h o
1= ——__———— ms tp= ——— ms 3= —m8 =
609Ah 609Ah 609Ah

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. After
reaching the rising edge of the HW signal, the motor decelerates and then runs in the reverse direction at a
low speed. After reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.

b) Valid deceleration point signal at start of homing
Figure 4-21 Mode @ in which 6098h is 3 and the deceleration point signal is valid

Home switch
o) o
Reverse limit Forward limit A
Speed
E]
I
(9] ; (€]
= t
> -
‘ »
@WWWWW (| € D | Time
L ‘ 6099-02h: -10 rpm |- — — A
Motion profile ‘4—:—| T
| Falling edge of
! | deceleration
| | point signal
| : Z signal
nm_ 1
Motor Z signal ! Trigger signal:
6040h: OXOF>0x1F
Home switch signal T—I_
_ 6099-02h
609AhN

The HW signal is 1 initially and the motor directly starts homing in the reverse direction at a low speed. After
reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.
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4) 6098h =4
® Home: Z signal
@® Deceleration point: home switch (HW)

L

Invalid deceleration point signal at start of homing

Figure 4-22 Mode (@ in which 6098h is 4 and the deceleration point signal is invalid

Home switch
[¢] (o]
Reverse limit Forward limit
|
(€] \ 0
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|
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Motion profile I—:—r‘ -02h: 10 tpm [ —
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: [ ‘ ty ! Time
! |
‘ [

Motor Z signal 1 H Trigger signal:
| 6040h: OXOF>0x1F

Home switch signal ]

¢ 6099-02h
j= —
609Ah

The HW signal is 0 initially and the motor directly starts homing in the forward direction at a low speed. After
reaching the rising edge of the HW signal, the motor stops at the first motor Z signal.

b) Valid deceleration point signal at start of homing

Figure 4-23 Mode @ in which 6098h is 4 and the deceleration point signal is valid

Home switch
o) o] A
i imi Speed Z signal
Reverse limit Forward limit Rising edge of
[5] deceleration
point signal
(@) ! (0]
! 6099-02h: 10rpm |- — — — — — — — — — — — A 4
5 - t | :
([ @ @D w ‘ — .

I ! I ts Time
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Motion profile C;‘—( : :
|
L ! |
1 6099-01h: -100 rpm |-~ — — —
b T T
| Falling edge of

Motor Z signal ; ﬂ Trigger signal: deceleration
| 6040: OXOF>0x1F point signal

Home switch signal

6099-01h 6099-01h 6099-02h
1= —————— ms tb= — ms 3= —
609Ah 609Ah 609Ah

The HW signal is 1 initially and the motor starts homing in the reverse direction at a high speed. After
reaching the falling edge of the HW signal, the motor decelerates, runs in the reverse direction, and then
runs in the forward direction at a low speed. After reaching the rising edge of the HW signal, the motor stops
at the first motor Z signal.
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5) 6098h=5

® Home: Z signal

® Deceleration point: home switch (HW)

a) Invalid deceleration point signal at start of homing

Figure 4-24 Mode @ in which 6098h is 5 and the deceleration point signal is invalid

Home switch

A
o © Speed Z signal

Reverse limit Forward limit Falling edge of
deceleration

- ! -m point signal
| v

‘ | O eogg-02n:t00pm |- -

| | t; ‘ t, | |
(eeeeaeaaed fea < T
Motion profile i C:__ng—‘ : \
L | |
i i : 6099-01h: -100 rmef B T
Motor Z signal ‘ : [ _ Rising edge of
| | Trigger signal: degeleratlon
Home switch signal 6040h: OXOF>0x1F point signal
6099-01h 6099-01h 6099-02h
4= ——— msthp= —— mstz= ——
609Ah 609Ah 609Ah

The HW signal is 0 initially and the motor starts homing in the reverse direction at a high speed. After
reaching the rising edge of the HW signal, the motor decelerates, runs in the reverse direction, and then runs
in the forward direction at a low speed. After reaching the falling edge of the HW signal, the motor stops at
the first motor Z signal.

b) Valid deceleration point signal at start of homing
Figure 4-25 Mode 2 in which 6098h is 5 and the deceleration point signal is valid

Home switch
o] o]
Reverse limit Forward limit
" LN
| | Z signal
0 : ! 0 Falling edge of
L\—f'] Speed deceleration
point signal
((d@adadaaaaad
} . 6099-02h: 10 rppm |- — 4
|
Motion profile : }:—" :
! >
: | | 4?‘ Time
| | |
D! !
|
: 1 | ﬂ Trigger signal:
Motor Z signal ! \ 6040h: 0XOF >0x1F
Home switch signal
6099-02h
609Ah

The HW signal is 1 initially and the motor directly starts homing in the reverse direction at a low speed. After
reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.
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6) 6098h=6
® Home: Z signal
@® Deceleration point: home switch (HW)

L

Invalid deceleration point signal at start of homing

Figure 4-26 Mode (@ in which 6098h is 6 and the deceleration point signal is invalid

Home switch
(o [¢]
A
Reverse limit Forward limit Speed
=
|
(9] ! ! (@)
| | t.
| I eyl -
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| | (Taaaad | Time
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| I L T
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: | : deceleration
| | point signal
! | ! Z signal
| |
i ‘ ﬂ ‘ Trigger signal:
Motor Z signal } | 6040h: 0XOF->0x1F
Home switch signal
_ 6099-02h
609Ah

The HW signal is 0 initially and the motor directly starts homing in the reverse direction at a low speed. After
reaching the rising edge of the HW signal, the motor stops at the first motor Z signal.

b) Valid deceleration point signal at start of homing

Figure 4-27 Mode @ in which 6098h is 6 and the deceleration point signal is valid

Home switch
o o
Reverse limit Forward limit
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[0) | ! (@) A point signal
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| | i
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| | | |
@? aad; (@ | |

I H I I
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I ;L | | ﬂ—N‘ >
: | : ty tz | Time
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. ! ﬂ 1 Rising edge of
Motor Z signal ; ‘ T dig%;ﬂio
Trigger signal: int si |
Home switch signal eol40h: 0)‘<OF%OX1F pomtsigna Z signal
6099-01h 6099-01h 6099-02h
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609Ah 609Ah 609Ah

The HW signal is 1 initially and the motor starts homing in the forward direction at a high speed. After
reaching the falling edge of the HW signal, the motor decelerates and then runs in the reverse direction at a
low speed. After reaching the rising edge of the HW signal, the motor stops at the first motor Z signal.
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7) 6098h=7
® Home: Z signal
® Deceleration point: home switch (HW)

a) Invalid deceleration point signal at start of homing start, not reaching forward limit switch

Figure 4-28 Mode @ in which 6098 is 7, the deceleration point signal is invalid, and the forward limit switch is not reached

Home switch
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A
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|
|
|
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|
|
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|
|
|
|
|
|
|
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Home switch signal ’—‘ gggg%fég,:ngléﬂ E point Signalz signal
Forward limit switch ’7
6099-01h 6099-01h 6099-02h
= —— mSs t2 = — mS t3 = —
609Ah 609Ah 609Ah

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the motor
does not reach the limit switch and reaches the rising edge of the HW signal, the motor decelerates and then
runs in the reverse direction at a low speed. After reaching the falling edge of the HW signal, the motor stops
at the first motor Z signal.
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b) Invalid deceleration point signal at start of homing, reaching the forward limit switch

Figure 4-29 Mode @ in which 6098 is 7, the deceleration point signal is invalid, and the forward limit switch is reached

Home switch
o o
Reverse limit Forward limit
g edge of
~ ! _ A limit signal
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|
|
I I : 6099-01h: 100 rpm
|
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|
|
Motion profile |
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609Ah 609Ah 609Ah 609Ah

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the motor
reaches the limit switch, the motor automatically runs in the reverse direction at a high speed. After reaching
the rising edge of the HW signal, the motor decelerates and continues to run in the reverse direction at a low
speed. After reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.

c) Valid deceleration point signal at start of homing

Figure 4-30 Mode ® in which 6098 is 7 and the deceleration point signal is valid
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The HW signal is 1 initially and the motor directly starts homing in the reverse direction at a low speed. After
reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.
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8) 6098h=8
® Home: Z signal
® Deceleration point: home switch (HW)

a) Invalid deceleration point signal at start of homing start, not reaching forward limit switch

Figure 4-31 Mode @ in which 6098h is 8, the deceleration point signal is invalid, and the forward limit switch is not reached
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The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the motor
does not reach the limit switch, the motor decelerates and then runs in the reverse direction at a low speed
after reaching the rising edge of the HW signal. After reaching the falling edge of the HW signal, the motor
runs in the reverse direction and then runs in the forward direction at a low speed. After reaching the rising
edge of the HW signal, the motor stops at the first motor Z signal.
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b) Invalid deceleration point signal at start of homing, reaching the forward limit switch

Figure 4-32 Mode @ in which 6098h is 8, the deceleration point signal is invalid, and the forward limit switch is reached
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The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the motor
reaches the limit switch, the motor automatically runs in the reverse direction at a high speed. After reaching
the rising edge of the HW signal, the motor decelerates and runs in the reverse direction at a low speed.
After reaching the falling edge of the HW signal, the motor runs in the reverse direction and then runs in the
forward direction at a low speed. After reaching the rising edge of the HW signal, the motor stops at the first
motor Z signal.
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c) Valid deceleration point signal at start of homing
Figure 4-33 Mode ®) in which 6098h is 8 and the deceleration point signal is valid
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The HW signal is 1 initially and the motor directly starts homing in the reverse direction at a low speed.
After reaching the falling edge of the HW signal, the motor runs in the reverse direction and then runs in the
forward direction at a low speed. After reaching the rising edge of the HW signal, the motor stops at the first
motor Z signal.
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~

6098h=9

Home: Z signal

Deceleration point: home switch (HW)

a) Invalid deceleration point signal at start of homing start, not reaching forward limit switch

Figure 4-34 Mode 1 in which 6098h is 9, the deceleration point signal is invalid, and the forward limit switch is not reached
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The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the motor
does not reach the limit switch, the motor decelerates and then runs in the forward direction at a low speed
after reaching the rising edge of the HW signal. After reaching the falling edge of the HW signal, the motor
runs in the reverse direction and then runs in the forward direction at a low speed. After reaching the rising
edge of the HW signal, the motor stops at the first motor Z signal.
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b)

Invalid deceleration point signal at start of homing, reaching the forward limit switch

Figure 4-35 Mode @ in which 6098h is 9, the deceleration point signal is invalid, and the forward limit switch is reached
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The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the motor
reaches the limit switch, the motor automatically runs in the reverse direction at a high speed. After reaching
the rising edge of the HW signal, the motor decelerates, runs in the reverse direction, and then runs in the
forward direction at a low speed. After reaching the falling edge of the HW signal, the motor runs in the
reverse direction at a low speed. After reaching the rising edge of the HW signal, the motor stops at the first

motor Z signal.
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c) Valid deceleration point signal at start of homing

Figure 4-36 Mode 3 in which 6098h is 9 and the deceleration point signal is valid
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The HW signal is 1 initially and the motor directly starts homing in the forward direction at a low speed.
After reaching the falling edge of the HW signal, the motor runs in the forward direction at a low speed. After
reaching the rising edge of the HW signal, the motor stops at the first motor Z signal.

10) 6098h =10

@® Home: Z signal

@® Deceleration point: home switch (HW)

a) Invalid deceleration point signal at start of homing start, not reaching forward limit switch

Figure 4-37 Mode @ in which 6098h is 10, the deceleration point signal is invalid, and the forward limit switch is not reached
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The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the motor
does not reach the limit switch, the motor decelerates and then runs in the forward direction at a low speed
after reaching the rising edge of the HW signal. After reaching the falling edge of the HW signal, the motor
continues to run in the forward direction at a low speed. Later, the motor stops at the first motor Z signal.

b) Invalid deceleration point signal at start of homing, reaching the forward limit switch

Figure 4-38 Mode @ in which 6098h is 10, the deceleration point signal is invalid, and the forward limit switch is reached

Home switch
(e} (e}
Reverse limit Forward limit
E]

Motion profile

Motor Z signal

Home switch signal

Forward limit switch

Rising edge of
A deceleration point signal
Speed l Z signal

6099-01h: 100 rpm |— — — —

6099-02h: 10 rpm |— /— — + — — — —

<> <« ‘ -
«—> > ‘ ‘ <« e
t to | | ts Time
| |
| |
| |
| |
-100rpm|— — — — — — — — T
T Rising edge of
home signal
Trigger signal:
6040h: 0XOF>0x1F
6099-01h 6099-01h 6099-01h
= —— mS tz = —— ms t3 = —
609Ah 609Ah 609Ah
6099-01h 6099-02h
4 = ms 5= ———————
609Ah 609Ah

The HW signal is 0 initially and the motor starts homing in the forward direction at a high speed. If the motor
reaches the limit switch, the motor automatically runs in the reverse direction at a high speed. After reaching
the rising edge of the HW signal, the motor decelerates and continues to run in the reverse direction at a low
speed. After reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.
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c) Valid deceleration point signal at start of homing

Figure 4-39 Mode ) in which 6098h is 10 and the deceleration point signal is valid

Home switch

Reverse limit Forward limit

I I
| I
o i Z signal
[: WWW Speed deceleration
\ | point signal
I

6099-02h: 10 rpm |- —

o
-
B @@

Motion profile

Motor Z signal T
4 Home switch signal [——‘—‘ nggﬁ;rgix%nfiom F
|
Forward limit switch
. - 6099-02h
4= —
609Ah

Motion Mode

The HW signal is 1 initially and the motor directly starts homing in the forward direction at a low speed. After
reaching the falling edge of the HW signal, the motor stops at the first motor Z signal.

11) 6098h = 11, 12, 13 or 14

Similar to profile of 6098h = 7 to 10, opposite in the initial running direction

12) 6098h =17 to 30

Same profile as that of 6098 = 1 to 14, without the step of searching for motor Z signal. The motor stops
immediately at the following home signal.

Homing Mode 6098 Home Signal
17 N-OT falling edge
18 P-OT falling edge
19 HW falling edge
20 HW rising edge
21 HW falling edge
22 HW rising edge
23 HW falling edge
24 HW rising edge
25 HW rising edge
26 HW falling edge
27 HW falling edge
28 HW rising edge
29 HW rising edge
30 HW falling edge
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13) 6098h = 31 to 32

This mode is not defined in CiA402. It can be used for extension.

14) 6098h = 33 and 34
@® Home: Z signal

@® Deceleration point: None

a) Homing mode 33: The motor runs in the reverse direction at a low speed and stops at the first
motor Z signal.

b) Homing mode 34: The motor runs in the forward direction at a low speed and stops at the first
motor Z signal.

Figure 4-40 6098h=33 or 34

Reverse limit Forward limit 4
(9] €] 2
\ o)
= - \ =
C
[(edaaaa
\ i)
L : =
Motion profile “T| |
B e B
| |
|
i | |
|
Motor Z signal [ |_| :
|
Forward limit switch

15) 6098h = 35

The homing mode is 35 and homing is triggered with the current position as the mechanical home (control
word 6040h: OxOF — Ox1F).

Position actual value 6064h = 607C
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4.6.5 Configuration Example

Start

Confiqure PDOs. | - e  For the network configuration, see Section 3.4.
9 ' e  For related object dictionaries, see Section 4.6.2.

Figure 4- Example of configuration flowchart in homing mode

e  For conversion factors, see Section 4.1.
Modify basic e e  For settings of related objects, see Section 4.6.2.
parameters. . Parameters can be modified through SDO or
panel.

4
Write a control

word to enable e e  Change the value of 6040h to Ox1F from OxOF
running of the and perform homing on the servo drive.
servo.
Adjust gain
parameters based | e  Fordetails, see the IS620P Series Servo User
on actual Manual — Comprehensive.
conditions.
v
End
Functional . : . L
Code Object Mapping Object Input Content Description
H18-34 | 1600h-00n |  humber of RPDOT 2
mapping objects
The first mapping parameter of RPDO1 is
H18-35 1600n-01h 6040h-00h 60400010n 6040-00h. The parameter is 16 bits long.
The second mapping parameter of RPDO1 is
H18-37 | 1600h-02h 6060h-00n 60600008h 6060-00h. The parameter is 8 bits long.
H19-02 | 1601h-00n |  humber of RPDO2 2
mapping objects
The first mapping parameter of RPDO2 is
H19-03 1601h-01h 6098h-00h 60980008h 6098-00h. The parameter is 8 bits long.
The first mapping parameter of RPDO2 is
H19-05 | 1601h-02h 609An-00h 609A0020n 609A-00h. The parameter is 32 bits long.
H19-19 | 1602h-00n |  humber of RPDO3 2
mapping objects
The first mapping parameter of RPDO3 is
H19-20 1602h-01h 6099h-01h 60990120n 6099-01h. The parameter is 32 bits long.
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Fugc;t;c;nal Object Mapping Object Input Content Description
The second mapping parameter of RPDO3 is
H19-21 1602h-02h 6099n-02h 60990220n 6099-02h. The parameter is 32 bits long.
H1A-24 | 1A00h-00n |  Mumberof TPDOT 2
mapping objects
The first mapping parameter of TPDO1 is
H1A-25 | 1A00n-01h 6041h-00n 60410010n 6041-00h. The parameter is 16 bits long.
The second mapping parameter of TPDO1 is
H1A-27 1A00n-02h 6061h-00n 60610008h 6061-00h. The parameter is 8 bits long.
H1A-41 | 1A0th-00h |  Numberof TPDO2 2
mapping objects
The first mapping parameter of TPDO2 is
H1A-42 | 1A0Th-01h 6064h-00n 60640020n 6064-00h. The parameter is 32 bits long.
The second mapping parameter of TPDO2 is
H1A-44 1A01h-02h 606Ch-00h 606C0020h 606C-00h. The parameter is 32 bits long.
@® Set the drive mode 6060h to 0x06 to make the drive run in homing mode.
® Set the homing mode 6098h (user unit, default value: 0 p).
@® Set the speed during search for switch 6099-01h (user unit, default value: 100 rpm) and speed during
search for zero 6099-02h (user unit, default value: 10 rpm).
@® Set the homing acceleration 609A-00h (user unit, default value: 100 rpm/ms).
@® Set the control word 6040h to 0x1F from 0xOF so that the drive performs the homing operation.

Monitoring parameters:

Position demand value 6062h (user unit), position demand value 60FCh (encoder unit)

Position actual value 6063h (encoder unit), position demand value 6062h (user unit)

Following error actual value 60F4h (user unit)

Status word 6041h

Example:
When 6060h = 0x06, 6098h = 3:
@® Speed during search for switch: 6099-1h = 100 rpm

@® Speed during search for zero: 6099-2h = 10 rpm

® Homing acceleration: 609Ah = 100 rpm/ms

SN Contrc: O(Z%r;mand Status of 6041h Description
1 0x06 0x0231 Servo ready
2 0x07 0x0233 Ready, wait to switch on
3 O0xOF 0x0637 Homing not started, target position reached
4 Ox1F 0x9637 Homing completed, target position reached
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Figure 4-41 Description of case in which 6060h is 0x06 and 6098h is 3

Home switch
o ol
Reverse limit Forward limit A
Speed Rising edge of
deceleration point signal
‘ o J
o | S 6099-1h: 100 rpm

t3

Motion profile )ﬁ

(ceced deceaaces :

IS o\l Time
6099-2h:-10rpm | — — — — — — — — — — — — — — — — 4

T Z signal

| Trigger signal

Home switch signal 1 6040h: 0x0F >0x1F Falling edge of

deceleration point signal

|

|

|

|

Motor Z signal [—1

(6099-1h) (6099-1h) (6099-2h)

= ms = — IMS -
t 609Ah &= " 609Ah 5= T 609An
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4.7 Interpolated Position Mode

The interpolated position mode can implement synchronization of a multi-shaft servo drive or single-shaft servo
drive. When the servo drive is not enabled, after the host computer sets the interpolated position mode, the
displacement profile is planned in advance according to actual application requirements. When the servo drive is
running, different absolute position points on the displacement profile are periodically sent to the slave node. The
slave node synchronously receives the displacement reference, subdivides and evenly sends the displacement
reference increment based on the position loop control cycle. The servo drive completes control over the position,
speed, and torque inside.

Figure 4-42 Displacement profile of single-shaft linear interpolation motor

t1: position loop

A
control cycle

Displacement
to: interpolation cycle

P2

P1

PO

60C1-1h = P1 60C1-1h = P2 60C1-1h =P3

(]

NOTE

Note: 1: @ The current absolute position of the servo motor is P0. After receiving the first absolute position
reference P1, the servo motor starts to plan the first displacement profile.

Note: 2: @ The current absolute position of the servo motor is PO. The servo motor starts to move towards the first
absolute position P1. After receiving the second absolute position reference P2, the servo motor starts to plan the
second displacement profile.

Note: 3: ® The servo motor reaches the first absolute position P1 and starts to move towards the second absolute
position P2. After receiving the third absolute position reference P3, the servo motor starts to plan the third
displacement profile.

Note 4: t, - position loop control cycle, which is determined by the servo drive internally.

Note 5: t, - interpolation cycle, which is set in the object dictionary 60C2h. IS620P supports the synchronization
cycle in the range 1 ms to 20 ms. When a synchronization cycle beyond the range is set, the synchronization cycle
is set to a limited value.

Note 6: PO/P1/P2 - absolute position. An absolute position reference is sent through 60C1-1h. The interpolated
position mode supports only absolute position references.

Note 7: The displacement reference increments in each synchronization cycle are P1-P0 and P2-P1.
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4.7.1 Control Block Diagram

Position
demand value
60FCh (p)

Figure 4-43 Control block diagram of the interpolated position mode

Speed
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Figure 4-44 Input/output block diagram in interpolated position mode

Modes of Modes of operation
operation display
6060h = 6061h

Control word Status word

6040h .| 6041h
Interpolation g >
cycle
60C2-1h Position demand
60C2-2h = value 60FCh
Interpolation -
position Position actual
60C1-th | value 6063h
Conversion
factors
_ Position demand
Following error Control value 6062h
window 6065h function >
Position actual
Position window value 6064h
6067h - >
- ] User position
Position window iati
deviation 60F4h
time 6068h evieton >
User software User speed
position limit 607
bh R reference 606Bh >
Home offset User velocity
607Ch - feedback 606Ch
Max profile Error code
velocity 607Fh 603Fh

v

\4

By setting 0x200A-02h, you can check the absolute position limit of the user position reference and position
feedback. By default, 200A-02h is 2, that is, after homing is complete and the reference zero position of
mechanical operation is known, software position limit check is performed for the target position 60C1h and
user position feedback 6064h. When the position reference exceeds the internal software position limit, bit11
of the status word 6041h is set to 1 and the drive runs by using the limit as the target position. After reaching
the target position, the drive stops and provides a prompt. A reverse reference can make the drive exit the
limit status and clear bit11 of 6041h. When external DI limit switch and internal software position limit are
valid at the same time, the limit status is determined by the external DI limit switch.

Figure 4-45 Interpolation displacement 60C1h - internal software position limit

Target position
60C1-01h Target

(user unit) Software _position limit Position factor position (p)
Lower limit: (607D-1h) ——> 6093-1h
Upper limit: (607D-2h) 6093-2h
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4.7.2 Relevant Object Setting

1) Positioning complete

Name Position Window Data VAR Data | i 30
Structure Type
L . Relevant . Data 0to Factory
Accessibility RW Mapping YES Mode pp/hm/ip Range | 4294967295 | Default 734 p

Sub-index: 00
When the position deviation 60F4h of the user unit is smaller than 6068h and time reaches this value, bit10 of 6041h is 1.

When either condition is not met, the position window is invalid.

Name Position Window Time Data VAR Data Uint16
4 Structure Type
A o . Relevant . Data Factory
ccessibility| RW Mapping YES Mode pp/hm/ip e 0 to 65535 Default 0ms

Sub-index: 00
When the position deviation 60F4h of the user unit is smaller than 6068h and time reaches this value, bit10 of 6041h is 1.

Motion Mode

When either condition is not met, the position window is invalid.

2) Detection for Following Error Window

Name Following Error Window Data VAR Data Uint32
Structure Type
- . Relevant . Data Oto Factory
Accessibility RW Mapping YES Mode pp/hm/ip Range | 4294967295 | Default 3145728 p

Sub-index: 00

When the position deviation is larger than this value, Er.B00 occurs and bit13 of the status word 6041h is set to 1.

. . . Data . Factory
Index |Sub-index Name Accessibility | Mapping Tpe Unit Data Range Default
603Fh 00h Error code RO TPDO Uint16 |- 0-65535 -
6040h 00h Control word RW YES Uint16 |- 0-65535 0
6041h 00h Status word RO TPDO Uint16 |- 0-65535 -
6060h 00h Operation selection RW YES Int8 - Oto7 0
6061h | oon | Modes of operation RO TPDO | Int8 |- Oto7 -

display

6062h 00h Position demand value RO TPDO Int32 | User unit 2% to (231-1) -
6063h | 00h S:Iz';'o” actual internal RO TPDO | Int32 |Encoder unit |-2*" to (2°'-1) ;
6064h | 00h |Position actual value RO TPDO | Int32 |Userunit |-2*"to (2%-1) -
6065h 00h Following error window RW YES Uint32 | User unit 0to (232-1) 3145728
6067h 00h Position window RW YES Uint32 | User unit 0to (232-1) 734
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. o . Data . Factory
Index | Sub-index Name Accessibility | Mapping s Unit Data Range Default
6068h 00h Position window time RW YES Uint16 |ms 0 to 65535 0
606Bh | 00h | Velocity demand value RO TPDO | Int32 |rpm 2" 1o (2°'-1) -
606Ch | 00h |Velocity actual value RO TPDO | Int32 |rpm 2" t0 (27-1) -
01h | Min position limit RW YES Int32 | User unit 2" t0 (2¥-1) 2%
607Dh »
02h m;’i(ts"ﬂware Position RW YES | Int32 Userunit |-2"to(2"-1) 21
607Ch | 00h | Home offset RW YES Int32 |Userunit  |-2""to (2”-1) 0
6098h 00h Homing mode RW YES Int8 - 0to 35 0
o1p | Speed during search RW YES | Uint32 |rpm 0to (2%-1) 100
for switch
6099h
02h fsofez‘i‘:od“””g search RW YES Int32 | rpm 0to (2%-1) 10
609Ah 00h Homing acceleration RW YES Uint32 |rpm/ms 0 to (2%-1) 100
60Cth | o1p | Merpolation target RW YES | Int32 |- 2% to (2°-1) 0
position
o1p | Interpolation Time RW YES | Uint8 |- 1t0 20 1
Units
60C2h
opn | IMerpolation Time RO TPDO | I8 |ms 3 3
Index
60F4h | 00h S;'LZW'”Q error actual RO TPDO | Int32 |Userunit |-2"'to (2°'-1) -
60FCh | 00h |Position demand value RO TPDO | Int32 |Encoder unit |-2°" to (2°'-1) -
2007h | osh | 1orque reference filter RW YES | Uint16 |ms 0 to 30.00 0.79
time constant
01h | Speed loop gain RW YES | Uint16 |Hz 0.1 to 2000.0 25.0
Speed loop integral .
02h | ant RW YES | Uint16 |ms 0.15 to 512.00 31.83
03h Position loop gain RW YES Uint16 |Hz 0.0 to 2000.0 40.0
13n | Speed feedforward RW YES | Uint16 |ms 0.00 to 64.00 0.50
filter time constant
2008h
14h S’;’iied feedforward RW YES | Uint16 |% 0.0 to 100.0 0.0
15 | Joraue feedforward RW YES | Uint16 |ms 0.00 to 64.00 0.50
filter time constant
16h ;Zirg”e feedforward RW YES | Uint16 |% 0.0 to 200.0 0.0
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4.7.3 Control Commands in Interpolated Position Mode

The control word 6040h in interpolated position mode is described as follows:

Name Control Word Data VAR Data Uint16
Index Structure Type
6040h . . Relevant Data Factory
Accessibility RW Mapping YES Mode All e 0 to 65535 Default -
It sets the control commands in homing mode.
Control Word 6040h
Bit bit7-15 bit5-bit6 Bit 4 bit0-bit3
Name - N/A Enable IP mode -
See Table 4-2 Relationship See Table 4-2 Relationship
Value  |between status switching and - - between status switching and
control commands. control commands.
0: Interrupt interpolation.
) 1: Enable interpolation. ) .
For details, see "6.5.3 Bita | 1 duri For details, see "6.5.3 Details
Descriotion Details of Parameters i . Itt mlljs:.aways be 1 during of Parameters Defined by
P Defined by Sub-protocols” interpofation. Sub-protocols" on Page
on Page 182. Bit12 of 6041h can be used to 182.
determine whether the IP mode is
activated.
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The status word 6041h in interpolated position mode is described as follows:

Name Status Word Data VAR Data | ;16
Index Structure Type
6041h . . Relevant Data Factory
Accessibility RO Mapping| TPDO Mode All Fenas 0 to 65535 Default -
It indicates the status of the servo drive in interpolated position mode.
State word 6041h
Bit bit15 bit14 bit13 bit12 bit11 bit10 bit0-bit9
Homin IP mode Software internal
Name 9 NA Not used . setting exceeding [Target reached -
completed activated limit
For details, see
Table 4-2.
Table 4-2
VEILE } } B } } ) Relationship
between status 4
switching
and control 3
o)
commands S
0: The actual 5
) o position value 35
0: Homing is does not reach the| 0: The target _ =
not perrormed | software position | position is not | For details, see
or homing is not 0: Interpolation limit. reached. "6.5.3 Details
complete. is not activated.
Description | P o - - ) . 1: The actual 1: The target cl:))fel;’iireadmbeters
1: Homing is 1 Intgrpolatlon position value position is y "
complete and is activated. reaches the reached Sub-protocols
the reference s ' on Page 182.
ST software position |9
point is found. limit
*1
7 41
£
NOTE

Note 1: *1. The software internal position limit can be enabled according to the setting of 0x200A-02h. For
details, see description of 607Dh in "6.5.3 Details of Parameters Defined by Sub-protocols" on Page 182.

Note 2: *2: When the position deviation is within the position window 6067h and the time reaches the value
set by 6068h, the target position is reached. If either condition is not met, the target position is not reached.
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4.7.4 Configuration Example

Functional . . . Input .
Code Object Mapping Object Content Description
H18-34 1600h-00h Number of RPDO1 mapping 2
objects
The first mapping parameter of RPDO1 is
H18-35 1600n-01h 6040h-00h 60400010h 6040-00h. The parameter is 16 bits long.
The second mapping parameter of RPDO1 is
H18-37 1600n-02h 6060h-00h 60600008 6060-00h. The parameter is 8 bits long.
H19-02 1601h-00h Number of RI?DOZ mapping 1
objects
The first mapping parameter of RPDO?2 is
H19-03 1601h-01h 60C1h-01h 60C10020n 60C1-00h. The parameter is 32 bits long.
H19-05 1601h-01h - 0 -
H1A-24 1A00h-00h Number of TI.DDO1 mapping 5
objects
The first mapping parameter of TPDO1 is
H1A-25 | 1A00h-0Th 6041h-00h 604100100 1 5641-00h. The parameter is 16 bits long.
The first mapping parameter of TPDO1 is
H1A-27 1A00h-02h 6061h-00h 60610008h 6061-00h. The parameter is 8 bits long.
H1A41 1A01h-00h Number of TI?DOZ mapping 2
objects
The first mapping parameter of TPDO2 is
H1A-42 1A01h-01h 6064h-00n 60640020n 6064-00h. The parameter is 32 bits long.
The second mapping parameter of TPDO2 is
H1A-44 1A01h-02h 606Ch-00h 606C0020n 606C-00h. The parameter is 32 bits long.

Example:
When 6060h = 0x07:
When the drive stops running, if 60C2-1h is set to 10 through an SDO, the interpolation cycle is 10 ms.

The interpolation displacement record 60C1-01h needs to be set to the synchronization PDO type.

Figure 4-46 Configuration example of 60C1-01h

Transmission type: |asym::hrunuus {Type 1-240) ﬂ

Humber of Syncs: |1 ::l
@ Set the drive mode 6060h to 0x07 to make the drive run in interpolated position mode.
@ Set the interpolation position 60C1-1h (only absolute position references are supported), interpolation

time constant 60C2-1h, and interpolation time index 60C2-2h (the default value is 3 ms and can be
modified to 10 ms). The synchronization cycle must be set to 1 to 20 ms.

@® Set the control word 6040h to Ox1F from OxOF so that the drive can run. An example of the specific
configuration is as follows:
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SN Control Command 6040h Status of 6041h Description

1 0x06 0x0231 No fault — Ready

2 0x07 0x0233 Running — Wait to enable servo

3 O0xOF 0x0637 The target position is reached.

4 OXOF 0x0A37 The target position is n(?t r.eached and the position
reference exceeds the limit.

5 OxOF 0xOE37 The target po§|t!on is reached and the position reference
exceeds the limit.

6 0x1F 0x1237 The IP mode is activated and the target position is not
reached.

7 Ox1F 0x1637 The IP mode is activated and the target position is
reached.
The IP mode is activated, the target position is not

8 Ox1F Ox1A37 reached, and the position reference exceeds the limit.

9 0x1F 0x1E37 The IP mode is activated, the target position is reached,

and the position reference exceeds the limit.

Monitoring parameters:

Position demand value 6062h (user unit), position demand value 60FCh (encoder unit)

Position actual value 6063h (encoder unit), position actual value 6062h (user unit)

Following error actual value 60F4h (user unit)

Status word 6041h
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4.8 Profile Velocity Mode

In profile velocity mode, after the user sets the speed, acceleration, and deceleration, the servo drive can plan the
velocity profile based on the setting and implement smooth transition between different velocity references.

4.8.1 Control Block Diagram

Figure 4-47 Control block diagram of the profile velocity mode
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Figure 4-48 Input/output block diagram in profile velocity mode
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Velocity profile planning involves the target velocity 60FFh (in user unit), profile acceleration 6083h (in user
unit), and profile deceleration 6084h (in user unit). References of the host computer are entered in user units
and are called references in the drive unit after they go through limiting and conversion. Figure 4-49, Figure
4-50, and Figure 4-51 show processing of the drive for the target velocity, profile acceleration, and profile

deceleration.

By setting 0x200A-02h, you can check the absolute position limit of the user position reference and position
feedback. By default, 200A-02h is 2, that is, after homing is complete and the reference zero position of
mechanical operation is known, software position limit check is performed for the user position feedback
6064h. When the user position feedback exceeds the software position limit, the motor stops and a limit fault
occurs. When external DI limit switch and internal software position limit are valid at the same time, the limit
status is determined by the external DI limit switch.

Figure 4-49 User position feedback 6064h - internal software position check

Position actual

value 6064h
(user unit)

Software position limit
Lower limit: (607D-1h)
Upper limit: (607D-2h)

—
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The target velocity 60FFh is used to set the maximum speed during running of the velocity reference. It
cannot exceed the maximum velocity 607Fh set by the user and the maximum motor speed after conversion.
Figure 4-50 shows the block diagram.

Figure 4-50 Target velocity 60FFh - velocity limit

Target velocity
60FFhI Velocity
(user unit) reference
during
running at a
Max profile velocity Velocity encoder constant

607Fh e factor speed
) T,
(user unit) yale 6094-1h

Max motor g Bl

\4

Max motor e speed (user Min value —»
speed (rpm elocity factor .
peed (rpm) e unit)

6095-2h

Profile acceleration 6083h and profile deceleration 6084h are used to set acceleration and deceleration
during running of the velocity reference. The values cannot exceed the maximum acceleration 60C5h and
deceleration 60C6h set by the user. Figure 4-51 shows the block diagram.

N

Figure 4-51 Profile acceleration and deceleration limit

Profile
acceleration
6083h
(user unit)

\4

Motion Mode
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(user unit) . Max value of acceleration factor variable speed
segment: 60C5h 6097-1h -
Quick stop Max value of deceleration 6097-2h
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6085h

(user unit)

\4
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4.8.2 Relevant Object Setting

1) Zero speed clamp

Name Speed Threshold for Zero Clamp Data VAR Data Uint16
Structure Type
- . Relevant Data Factory
Accessibility RW Mapping YES Mode pv Range 0 to 6000 Default 10 rpm

Sub-index: 10h

When the actual velocity is smaller than the value and the corresponding DI function 12 is enabled, the motor enters the

position locked status.

2) Zero speed threshold

Name Velocity Threshold Data VAR Data uint16
Structure Type
. . Relevant Data Factory
Accessibility RW Mapping YES Mode pv Range 0 to 65535 Default 10 rpm

Sub-index: 00h

When the velocity feedback 606Ch of the user unit is smaller than 6070h and time reaches this value, bit12 of 6041h is 1.

When either condition is not met, the zero speed threshold is invalid.

Name Velocity Threshold Time Data VAR Data | ;116
Structure Type
o . Relevant Data Factory
Accessibility RW Mapping YES Mode pv Frmee 0 to 65535 Default 0 ms

Sub-index: 00h

When the velocity feedback 606Ch of the user unit is smaller than 6070h and time reaches this value, bit12 of 6041h is 1.

When either condition is not met, the zero speed threshold is invalid.

3) Velocity threshold

Name Velocity Window Data VAR Data | ;16
Structure Type
o . Relevant Data Factory
Accessibility RwW Mapping YES Mode pv Range 0 to 65535 Default 10 rpm

Sub-index: 00h

When the deviation of the velocity feedback 606Ch of the user unit from the target velocity 60FFh is smaller than 6070Eh and
time reaches this value, bit10 of 6041h is 1. When either condition is not met, the velocity window is invalid.

Name Velocity Window Time Data VAR Data | ;i 116
Structure Type
o . Relevant Data Factory
Accessibility RwW Mapping YES Mode pv Range 0 to 65535 Default 0Oms

Sub-index: 00h

When the deviation of the velocity feedback 606Ch of the user unit from the target velocity 60FFh is smaller than 6070Eh and
time reaches this value, bit10 of 6041h is 1. When either condition is not met, the velocity window is invalid.

N
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Index | Sub-index Name Accessibility | Mapping ?;;Z Unit Data Range FDZ‘;:L?{
603Fh 00h Error code RO TPDO | Uint16 |- 0-65535 -
6040h | 00h | Control word RW YES | Uint16 |- 0-65535 0
6041h | 00h | Status word RO TPDO | Uint16 |- 0-65535 -
6060h 00h Modes of operation RW YES Int8 |- Oto7 0
6061h 00h Modes of operation display RO TPDO Int8 |- Oto7 -
6063h |  00h \F::Iiigo” actual internal RO TPDO | Int32 |Encoder unit |-2° to (2°'-1) -
6064h 00h |Position actual value RO TPDO | Int32 |User unit 2" t0 (27'-1) -
606Bh | 00h | Velocity demand value RO TPDO | Int32 |rpm 2% t0 (2¥-1) -
606Ch 00h | Velocity actual value RO TPDO | Int32 |rpm 2" t0 (2¥-1) -
606Dh 00h Velocity window RW YES Uint16 |rpm 0 to 65535 10
606Eh 00h Velocity window time RW YES Uint16 |ms 0 to 65535 0
606Fh 00h Velocity Threshold RW YES Uint16 |rpm 0 to 65535 10
6070h |  00h | Velocity Window Time RW YES | Uint16 |ms 0 to 65535 0
607Ch | 00h |Home offset RW YES Int32 | User unit 2" 0 (27-1) 0
01h | Min Software Position Limit RW YES Int32 | User unit 2" t0 (27'-1) 2%
o07on 02h t’:;’i‘tsmware Position RW YES | Int32 |User unit 20 2%1) | 2%
6083h 00h |Profile acceleration RW YES | Uint32 |rpm/ms 0 to (2%-1) 100
6084h 00h Profile deceleration RW YES Uint32 | rpm/ms 0to (232-1) 100
01h | Numerator RW YES | Uint32 |- 0 to (2%-1) 1048576
6094h
02h | Denominator RW YES | Uint32 |- 1to (2%-1) 60
60C5h 00h Max Profile Acceleration RW YES Uint32 | rpm/ms Oto (232-1) 1000
60C6h 00h Max Profile Deceleration RwW YES Uint32 | rpm/ms 0 to (2%-1) 1000
2007h | 06h Ig;qs‘::nrteference filter time | gy YES | Uint16 |ms 0 to 30.00 0.79
01h Speed loop gain RW YES Uint16 |Hz 0.1 t0 2000.0 25.0
02h Sé’f;zr:‘t’c’p integral time RW YES | Uint16 |ms 2'112‘?58 31.83
2008h
15h Eg‘ii;if::t’””ard filter RW YES | Uint16 |ms 0.00t0 64.00 |  0.50
16h Torque feedforward gain RW YES Uint16 | % 0.0 to 200.0 0.0
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4.8.3 Control Commands in Profile Velocity Mode

The control word 6040h in profile velocity mode is described as follows:

Name Control Word Data VAR Data | ;116
Index Structure Type
6040h L . Relevant Data Factory
Accessibility RW Mapping YES Mode All Fenae 0 to 65535 Default -
Set control commands in profile velocity mode to make them the same as those in the state machine.
6040 Description
0x06 Servo ready
0x07 Ready, wait to enable servo
The servo is enabled and runs according to
O0xOF . )
the provided profile.
The status word 604 1h in profile velocity mode is described as follows:
Name Status Word Data VAR Data Uint16
Index Structure Type
6041h o . Relevant Data Factory
Accessibility RO Mapping| TPDO Mode All - 0 to 65535 Default -
It indicates the status of the servo drive in profile velocity mode.
State word 6041h
Bit bit15 bit14 bit13 bit12 bit11 bit10 bit0-bit9
. Software
Name Homing NA Not used Zerc') speed internal setting Target -
completed signal L reached
exceeding limit
For details, see
Table 4-2.
Table 4-2
S } } } } } _ Relationship
between status
switching
and control
commands
0: The actual
0: Homing is position value 0: The target
not performed 0: User does not reach velocity is not For details, see
or homing is not velocity is | the software reached. "6.5.3 Details
L. complete. not 0. position limit. ) of Parameters
Description o - - 1: The target .
1: Homing is 1: User 1: The actual velocity is Defined by
complete and velocity is 0./ position value | Sub-protocols"
the reference *4 reaches the . ' on Page 182.
point is found. software 3
position limit.*2
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(]

NOTE

Note 1: *1 When the user velocity is within the velocity threshold (606Fh) and the time reaches the value set
by 6070h, the user velocity is 0. When either condition is not met, the user velocity is considered not to be 0.
This flag bit is valid only in profile velocity mode. This flag bit is unrelated to whether the servo drive is
enabled.

Note 2. *2 The software internal position limit can be enabled according to the setting of 0x200A-02h. For
details, see description of 607Dh in "6.5.3 Details of Parameters Defined by Sub-protocols" on Page 182.

Note 3: *3: When the target velocity is within the velocity window (606Dh) and the time reaches the value set
by 606Eh, the target velocity is reached. If either condition is not met, the target velocity is not reached. This

flag bit is valid only when the servo drive is enabled in profile velocity mode.
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4.8.4 Configuration Example

Figure 4-52 Example of profile velocity mode configuration flowchart

Start

Configure PDOs.

4

Modify basic
parameters.

4

Write a control
word to enable
running of the

For the network configuration, see Section 3.4.
For related object dictionaries, see Section 4.8.2.

For conversion factors, see Section 4.1.

For settings of related objects, see Section 4.8.2.
Parameters can be modified through SDO or
panel.

For details, see configuration
examples in Section 4.8.4.

servo.
A
Adjust gain
parameters based | e For details, see the IS620P Series Servo User
on actual Manual - Comprehensive.
conditions.
A
End
Fug(;t:joenal Object Mapping Object Input Content Description
H18-34 | 1600nh-0oh = umber of RPDO1 2
mapping objects
H18-35 | 1600h-01h 6040h-00h 60400010 | e first mapping parameter of RPDOT is 6040-
00h. The parameter is 16 bits long.
The second mapping parameter of RPDO1 is
H18-37 | 1600n-02h 6060n-00n 60600008h 6060-00h. The parameter is 8 bits long.
H19-02 | 1601h-ooh |  Number of RPDO2 1
mapping objects
H19-03 | 1601h-01h 60FFh-00h 60FFo020n | e first mapping parameter of RPDO2 is 60FF-
00h. The parameter is 32 bits long.
H19-05 | 1601h-01h - 0
H19-19 | 1602h-00h |  Number of RPDO3 2
mapping objects
H19-20 | 1602h-01h 6083h-00h 60830020 | | first mapping parameter of RPDO3 is 6083-
00h. The parameter is 32 bits long.
The second mapping parameter of RPDO3 is
H19-21 1602h-02h 6084n-00n 60840020h 6084-00h. The parameter is 32 bits long.
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Fug((:)t;c;nal Object Mapping Object Input Content Description
H1A-24 | 1A00h-Q0n |  'umberof TPDO1 2
mapping objects
H1A-25 | 1A00h-01h 6041h-00h 60410010n | 11 first mapping parameter of TPDOT is 6041-
00h. The parameter is 16 bits long.
The second mapping parameter of TPDO1 is
H1A-27 | 1A00h-02h 6061h-00h 60610008h 6061-00h. The parameter is 8 bits long.
H1A-41 | 1A0th-oon |  \umberof TPDO2 2
mapping objects
H1A-42 | 1A01h-01h 6064h-00h 60640020n | N first mapping parameter of TPDO2 is 6064-
00h. The parameter is 32 bits long.
The second mapping parameter of TPDO2 is
H1A-44 | 1A01h-02h 606Ch-00n 606C0020h 606C-00h. The parameter is 32 bits long.
@® Set the drive mode 6060h to 0x03 to make the drive work in profile velocity mode.
@ Set the target velocity @ 60FFh to 1000 rpm.
@ Set profile acceleration (O 6083h to 100 rpm/ms.
@ Set profile deceleration @ 6084h to 100 rpm/ms.
@ Set the target velocity @ 60FFh to 1000 rpm.
@ Set profile acceleration @ 6083h to 10 rpm/ms.
@ Set profile deceleration @ 6084h to 10 rpm/ms.
@ Set the control word 6040h and enable the drive to run. An example of the specific configuration is as

follows:

Control Command

SN 6040h Status of 6041h Description
1 0x06 0x1231 The servo is ready and the velocity threshold is reached.
5 0x07 0x1233 The servo is ready and can be enabled and the velocity

threshold is reached.

3 O0xOF 0x0637 Homing is not started and the target position is reached.

The profile velocity mode is interrupted and the velocity

4 0x06/0x07 0x1231 threshold is reached.




IS620P Series Servo Application Manual - CANopen Communication

Chapter 4 Motion Mode

Figure 4-52 Motion profile of profile velocity
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4.9 Profile Torque Mode

In this mode, the host computer sends the target torque (6071h) and torque ramp constant (6087h) to the servo
drive. Torque control is performed by the servo drive. When the speed reaches the limit, the motor enters the speed
adjustment status. However, the maximum output does not exceed the torque reference limit.

4.9.1 Control Block Diagram

Figure 4-53 Control block diagram of the profile torque mode

Speed
regulator Max speed <
2008h:01 limit 607Fh
2008h:02
Actual torque
feedback 6077h
Torque ramp
4 constant +
6087h Selected during
Target torque 6071h speed limiting
[0) | Filter Max Torque |
'8 ~| 2007:06 torque regulator
=
c
-f:’ Modes of Modes of
§ operation operation display
6060h 6061h
Control word Status word
6040h 6041h
_p
Target torque Actual speed
6071h Control 606Ch
function
Torque ramp Actual torque
6087h 6077h
_—p
Max speed limit Error code
607Fh 603Fh

4.9.2 Relevant Object Setting

Control Word 6040h
Bit Name Description
0
1
5 If bit0 to bit3 are 1, the servo drive starts running.
3
State word 6041h
Bit Name Description
0: The target torque is not reached.
10 Target reached )
1: The target torque is reached.
0: Position feedback does not exceed the limit.
12 Internal limit actice
1: Position feedback exceeds the limit.
) 0: Homing is not complete.
15 Home Find o
1: Homing is complete.
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Index (hex) Su(t)';;r:(tjex Name Accessibility |  Size Unit Range Default
603F 00 Error code RO UINT16 - 0-65535 0
6040 00 Control word RW UINT16 - 0-65535 0
6041 00 Status word RO UINT16 - 0-65535 0
6060 00 Operation Mode RW INT8 - 0-10 0
6061 00 Modes of RO INTS - 0-10 0

operation display
606C 00 Ve'o‘\’/z’l'uaGCt“a' RO INT32 | Reference unit: /s | -2'-(2%'-1) 0
6071 00 Target torque RW INT16 0.1% -5000 to 5000 0
6077 00 Torque actual RO INT16 0.1% -5000 to 5000 | 0
value
607F 00 Max profile RW UINT32 | Reference unit: /s|  0-(2%-1) 0
velocity

6087 00 Torque ramp RW UINT32 0.1%/s 0-(2%%-1) 0
2007 06 Torque filter time RW UINT16 0.01 ms 0-65535 79

01 Speed loop gain RW UINT16 0.1Hz 1-20000 250
2008

02 Speed loop RW UINT16 0.01 ms 15-51200 | 3183

integral time

1) Torque reached signal setting

When the difference between the torque and the base value is larger than the value of 2007-17h, the signal
TOQREACH is output and bit10 of the status word 6041h is set to 1. When the difference is smaller than the
value of 2007-18h, the signal TOQREACH is invalid and bit10 of the status word 604 1h bit10 is cleared.

Index (hex) Su(bh—ler:((;ex Name Attribute Size Unit Range Default

2007 16 Base value for RW UINT16 0.1% 0-8000 0
torque reached

2007 17 Valid value of RW UINT16 0.1% 0-8000 200
torque reached
Invalid value of

2007 18 RW UINT16 0.1% 0-8000 100
torque reached
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4.9.3 Speed Limit in Profile Torque Mode

The torque limit is selected based on 2007-12h.

Index (hex) S”(bh'g(‘)’ex Name Attribute Size Unit Range Default
2007 12 Speed limit RW UINT16 1 0-4 0
source
Forward speed limit Reverse speed limit
Funin.36 ON FuniIn.36 OFF Funin.36 ON FuniIn.36 OFF
0 2007-14h 2007-15h
1 min(2007-14h,Al) min(2007-15h,6Al)
4 2 2007-15h 2007-14h 2007-15h 2007-14h
If the initial value of 2007-12h is not 2, the | If the initial value of 2007-12h is not 2, the minimum speed
3 minimum speed limit is (607F, 2007-14h). | limit is (607F, 2007-15h).
o)
E 3 If the initial value of 2007-12h is 2, the If the initial value of 2007-12h is 2, the minimum speed
8 minimum speed limit is (607F, HO7-17=2, limit is (607F, 2007-12h=2, corresponding to reverse speed
§ corresponding to forward speed limit). limit).
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Chapter 5 Troubleshooting

When communication or the servo drive is abnormal, the IS620P servo drive sends an emergency packet to the
network as a producer or sends an abort response packet when SDO transmission is abnormal. The following lists
node errors and auxiliary information related to nodes.

5.1 CANopen Communication Fault Codes

Display Fault Name Reset Error Code (603Fh) | Auxiliary Code (203Fh)
Er.200 |Overcurrent 1 No 0x2311 0x02000200
Er.201 | Overcurrent 2 No 0x2312 0x02010201
Er.210 | Output short-circuit to ground No 0x2330 0x02100210
Er.430 | Control power undervoltage No 0x3120 0x04300430
Er.420 | Main circuit power cable phase loss Yes 0x3130 0x04200420
Er.990 |Input phase loss warning Yes 0x3130 0x09900990
5 Er.400 | Main circuit overvoltage Yes 0x3210 0x04000400
o Er.920 |Braking resistor overload Yes 0x3210 0x09200920
-*é Er.410 | Main circuit undervoltage Yes 0x3220 0x04100410
j‘? Er.610 | Drive overload Yes 0x3230 0x06100610
_g Er.620 | Motor overload Yes 0x3230 0x06200620
. Er.909 |Motor overload warning Yes 0x3230 0x09090909
Er.939 | The motor power cables break. Yes 0x3331 0x09390939
Er.650 |Heatsink overheat Yes 0x4210 0x06500650
Er.831 | Al zero drift too large Yes 0x5210 0x08310831
Er.834 | AD sampling overvoltage No 0x5210 0x08340834
Er.121 |Invalid S-ON reference Yes 0x5441 0x01210121
Er.900 | DI emergency braking Yes 0x5442 0x09000900
Er.950 | Forward limit switch warning Yes 0x5443 0x09500950
Er952 | Reverse limit switch warning Yes 0x5444 0x09520952
Er.108 | Parameter storage fault No 0x5530 0x01080108
Er.101 |Parameter abnormal No 0x6320 0x01010101
Er.105 |Internal program abnormal No 0x6320 0x01050105
Er.111 | HOO/HO1 group parameter abnormal No 0x6320 0x01110111
Er.130 |Same function allocated to different Dis Yes 0x6320 0x01300130
Er.131 | DO allocation exceeding limit Yes 0x6320 0x01310131
Er.110 | Setting error of frequency division pulse output Yes 0x6320 0x01100110
Er.922 |Resistance of external braking resistor too small Yes 0x6320 0x09220922
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Display Fault Name Reset Error Code (603Fh) | Auxiliary Code (203Fh)
Er.941 |Power-on required for parameter modification Yes 0x6320 0x09410941
Er.b03 |Electronic gear ratio setting exceeding limit Yes 0x6320 0x0b030b03
Er.630 | Motor rotor locked Yes 0x7121 0x06300630
Er.120 |Product model matching fault No 0x7122 0x01200120
Er136 Data check error or no parameter stored in the No 0x7305 001360136
motor ROM
Er.A33 |Encoder data abnormal No 0x7305 0x0A330A33
Er.A34 |Encoder communication check abnormal No 0x7305 0x0A340A34
Er.A35 |Z signal lost No 0x7305 0x0A350A35
Er.980 |Encoder internal fault Yes 0x7305 0x09800980
Er.740 |Encoder interference No 0x7305 0x07400740
Er.102 |Programmable logic configuration fault No 0x7500 0x01020102
0x01040104
Er.104 |Programmable logic interruption fault No 0x7500 0x01000104
0x0E940104
Er942 | Frequent parameter storage Yes 0x7600 0x09420942
Er.500 |Motor overspeed Yes 0x8400 0x05000500
Er.b00 |Too large position deviation Yes 0x8611 0x0b000b00
Erb02 Z(())zi:gr:oc(i)iviation exceeding threshold in fully Yes 0x8611 0x0b020b02
Er.208 |FPGA system sampling timeout No O0xFFO00 0x02080208
Er.220 |UVW phase sequence error No 0xFFOO0 0x02200220
Er.207 |D/Q shaft current overflow Yes OxFFO0 0x02070207
Er.234 |Runaway No O0xFFO0 0x02340234
Er.602 | Angle auto-tuning failure Yes 0xFFO0 0x06020602
Er.510 | Pulse output overspeed Yes 0xFFO0 0x05100510
Er.b01 | Pulse input abnormal Yes 0xFFOO0 0x0b010b01
Er.A40 |Parameter auto-tuning failure Yes OxFFO0 0x0A400A40
Er.601 |Homing timeout Yes OxFFO0 0x06010601
Er.996 | CANopen network passive error Yes 0x8120 0x09960996
Er.995 | CANopen network disconnection recovery Yes 0x8140 0x09950995
Er.d04 | CANopen node protection or heartbeat timeout Yes 0x8130 0x0d040d04
Erdo5 :glt;lztdeering initialization when the motor is No 0x8160 0x0d050d05
Er.d06 |NMT steering stop when the motor is enabled No 0x8170 0x0d060d06
Er.d07 | CANopen network disconnection Yes 0x8141 0x0d070d07
Er.d08 |CANopen PDO transmission length error Yes 0x8210 0x0d080d08

&)

Troubleshooting

137



Chapter 5 Troubleshooting IS620P Series Servo Application Manual - CANopen Communication

Display Fault Name Reset Error Code (603Fh) | Auxiliary Code (203Fh)
Erd09 Sror;t\r/vare position upper and lower limit setting Yes 0x6320 0x0d090d09
Er.d10 |Home offset setting error Yes 0x6320 0x0d100d10
Er.d11 | Synchronization cycle error too large Yes 0x6320 0x0d110d11
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5.2 Troubleshooting Mode

For details on troubleshooting of IS620P series servo drive, see the IS620P Series Servo User Manual -
Comprehensive or IS620P Series Servo User Manual - Simplified. This document describes communication
troubleshooting only.

Displayed Name Cause Measure
Fault
. i B Check whether all CAN nodes
. The time configured by the consumer .
Node protection or heartbeat S . are online, check the CANopen
Er.d04 . or the node protection time expires for ) .
timeout configuration, or restore nodes or
the slave node. L
communication.
Erdo5 NMT steering initialization NMT steering initialization received B Reset the NMT node. When the NMT
’ when the motor is enabled when the motor is enabled is modified, disable the output stage.
NMT steering stop when the When the motor is enabled, an NMT Bl Reset the NMT node. When the NMT
Er.d06 . . . . e .
motor is enabled stop reference is received. is modified, disable the output stage.
CANopen network B Check the CANopen network and
Er.d07 . . Too many errors
disconnection reconnect the network.
The length of content transmitted in a )
Er.d08 PDO transmission length error | PDO is inconsistent with the mapping W Re-configure the PDO and reset
. ) . nodes or communication.
length during configuration.
Er.d09 Software position upper and | The lower limit of software position is | B Set 0x607D correctly and ensure:
’ lower limit setting error larger than the upper limit. 607D-1h < 607D-2h
l Set 607D and 607C correctly and
. . ensure:
Er.d10 Home offset setting error The home offs.et Is set outside .the.)
software position lower/upper limit. 607C>(607D-1h)

607C<(607D-2h)

B Check the settings of 60C2-1h and
60C2-2h and make sure that the
synchronization cycle is correctly
set.

Synchronization cycle error The error of the synchronization cycle | B Ensure that the synchronization cycle
Er.d11 .
too large exceeds 1/4 of the set value. of the host computer is correctly set
and is consistent with the parameter
setting of 60C2h.

H Check the cable connection between

the slave node and the master node.
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5.3 SDO Transmission Abort Code

Abort Code Function Description
0503 0000 Trigger bits are not alternated.
0504 0000 Timeout occurs in the SDO protocol.
0504 0001 The client/server command word is invalid or unknown.
0504 0005 Memory overflow occurs.
0601 0000 Access to objects is not supported.
0601 0001 Attempt to read a write-only object.
0601 0002 Attempt to write a read-only object.
0602 0000 The object does not exist in the object dictionary.
0604 0041 The object cannot be mapped to the PDO.
0604 0042 The number and length of mapped objects exceed the PDO length.
0604 0043 General parameters are incompatible.
0604 0047 General device content is incompatible.
0606 0000 Accessing objects fails due to an hardware error.
0607 0010 The data type does not match and the service parameter length does not match.
0607 0012 The data type does not match and the service parameter is too long.
0607 0013 The data type does not match and the service parameter is too short.
0609 0011 The sub-index does not exist.
0609 0030 Invalid value for parameter.
0609 0031 The parameter value entered is too large.
0609 0032 The parameter value entered is too small.
0609 0036 The maximum value is smaller than the minimum value.
0800 0000 General error
0800 0020 Data cannot be transmitted or stored to the application.
0800 0021 Data cannot be transmitted or stored to the application due to local control.
0800 0022 Data cannot be transmitted or stored to the application due to the current device status.
0800 0023 An error occurs in the object dictionary or the object dictionary does not exist.
0800 0024 The value does not exist.
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Chapter 6 Object Dictionary

6.1 Object Classification

% Definitions of terms

"Index": This field (in hexadecimal) specifies the position of each object in the object dictionary.

"Data type": See Table 6-1.

Table 6-1 Description of data types

Data Type Value Range Data Length DS301 Value
Int8 -128 to +127 1 byte 0002
Int16 -32768 to +32767 2 bytes 0003
Int32 -2147483648 to + 2147483647 4 bytes 0004
Uint8 0 to 255 1 byte 0005
Uint16 0 to 65535 2 bytes 0006
Uint32 0 to 4294967295 4 bytes 0007
String ASCII - 0009
"Read/write type": See Table 6-2.
Table 6-2 Description of read/write types
Read/write Type Description
RW Read/write
WO Write-only
RO Read-only
CONST Constant, read-only
"Object type": See Table 6-3.
Table 6-3 Description of object types
Type Meaning DS301 Value
VAR Sin.gle simple value, including data types Int8, Uint16, and 7
String
ARR Data block of the same type 8
REC Data block of different types 9
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6.2 Object Group 1000h

The 1000h object group includes parameters required in CANopen communication. The parameters cannot be

mapped to PDOs.

: - . . Fact
Index |Sub-index Name Accessibility | Mapping Data Type Unit Data Range Dae(;ac:Jrl}t/
1000h - Device type RO NO Uint32 VAR | Uint 32 0x20192
1001h - Error register RO NO Uint8 VAR |Uint 8 0x0
- Predefined error field RO NO Uint32 ARR |- -
1003h
1-4h Error field RW NO Uint32 - Uint 32 0
1005h _ | Synchronization packet RW NO Uint32  |VAR |Uint 32 0x80
COB-ID
1006h - Synchronization cycle RW NO Uint32 VAR |Uint 32 0
. . . 1IS620P
1008h - Device manufacturer name| CONST NO String VAR | String .
Servo Drive
1009h - Hardware version CONST NO String VAR | String V0.0
100Ah - Software version CONST NO String VAR | String 402.XX
100Ch - Node protection time RW NO Uint16 VAR |Uint 16 0
100Dh - Life factor RW NO Uint8 VAR |Uint 8 0
- Save parameters RwW NO Uint32 ARR |Uint 8 0
1h Sa.ve parameters of all RW NO Uint32 i i 1
objects
1010h 2h Save paltam.eters gf RW NO Uint32 - - 1
communication objects
Save parameters of
3h objects in the sub-protocol RW NO Uint32 - - 1
area
on  Restore default RW NO Uint32  |ARR |- -
parameters
1h Restore.default parameters RW NO Uint32 i i 1
of all objects
1011h
oh Restore default. parameters RW NO Uint32 ) ) 1
of communication objects
Restore default parameters
3h of objects in the RW NO Uint32 - - 1
sub-protocol area
Emergency packet . . 0x80_
1014h - COB-ID RW NO Uint32 VAR | Uint 32 Node_ID
- Consumer heartbeat time RW NO Uint32 ARR |- -
1016h
1-5h Consumer heartbeat time RW NO Uint32 - Uint 32 0
1017h - Producer heartbeat time RW NO Uint16 VAR |Uint 16 0
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Index | Sub-index Name Accessibility| Mapping | DataType | Unit | Data Range ';i‘;;ou?t’
- Device object description RO NO Relgtg dto REC |- -
individual
1018h 1h Manufacturer ID RO NO Uint32 - Uint 32 0x3B9
2h Device code RO NO Uint32 - Uint 32 0xD0107
3h Device revision RO NO Uint32 - Uint 32 0x1920001
- Wrong behavior object RW NO Uint8 ARR |- -
1029h
1h Communication error RwW NO Uint8 - Uint 8 0
- SDO server parameter RO NO SDO parameter| REC |- -
0x600+
1h Client to server COB-ID RO NO Uint32 - Uint 32
1200h Node_ID
) ) ) 0x580+
2h Server to client COB-ID RO NO Uint32 - Uint 32
Node ID
- RPDO1 parameter RW NO PDO parameter| REC |- -
) ) 0x00000200
1h COB-ID of RPDO1 RW NO Uint32 - Uint 32
1400h +Node_ID
o | Iransmission type of RW NO Uints - |Uints 255
RPDO1
RPDO2 parameter RW NO PDO parameter| REC |- -
) ) 0x00000300
1 COB-ID of RPDO2 RW NO Uint32 - Uint 32
1401h +Node_ID
o | ITransmission type of RW NO Uints - |Uints 255
RPDO2
RPDO3 parameter RW NO PDO parameter| REC |- -
) ) 0x00000400
1h COB-ID of RPDO3 RW NO Uint32 - Uint 32
1402h +Node_ID
o | Iransmission type of RW NO Uints - |Uints 255
RPDO3
RPDO4 parameter RW NO PDO parameter| REC |- -
) ) 0x00000500
1h COB-ID of RPDO4 RW - Uint32 - Uint 32
1403h +Node_ID
o | Iransmission type of RW NO Uints - |uints 255
RPDO4
Maboi ter of RPDO
apping parameter o RW NO Mapping REC |- i
parameter
1-8h Mapping object of RPDO1 RW NO Uint32 - Uint 32 -
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Index | Sub-index Name Accessibility| Mapping | DataType | Unit | Data Range ';ae‘;:l{
Maboi tor of RPDO
apping parameter o )
RPDO2 RwW NO Mappmg REC |- -
1601h parameter
1-8h | Mapping object of RPDO2 RW NO Uint32 - Uint 32 -
Maboi ter of RPDO
apping parameter o .
RPDO3 RW NO Mapping REC |- -
1602h parameter
1-8h Mapping object of RPDO3 RW NO Uint32 - Uint 32 -
Maboi tor of RPDO
apping parameter o )
RPDO4 RW NO Mappmg REC |- -
1603h parameter
1-8h Mapping object of RPDO4 RW NO Uint32 - Uint 32 -
c icatt ‘ Mapping
ommunication parameter
of TPDO1 P RW NO | Communication |[REC |- -
parameter
0x40000180
1h COB-ID of TPDO1 RwW NO Uint32 - Uint 32
1800h +Node_ID
2h 1?38(‘)?'53'0” type of RW NO Uints - |uints 255
3h Disabled time RwW NO Uint16 - Uint 16 0
5h Event timer RW NO Uint16 - Uint 16 0
c icat ) Mapping
ommunication parameter
of TPDO2 P RW NO | Communication |[REC |- -
parameter
0xC0000280
1h COB-ID of TPDO2 RwW NO Uint32 - Uint 32
1801h +Node_ID
2h 1?832'53'0” type of RW NO Uints - |uints 255
3h Disabled time RwW NO Uint16 - Uint 16 0
5h Event timer RW NO Uint16 - Uint 16 0
c icat ) Mapping
ommunication parameter
of TPDO3 ° RW NO | Communication |REC |- -
parameter
0xC0000380
1h COB-ID of TPDO3 RW NO Uint32 - Uint 32
1802h +Node_ID
2h Efggg'ss'on type of RW NO Uints - |uints 255
3h Disabled time RwW NO Uint16 - Uint 16 0
5h Event timer RW NO Uint16 - Uint 16 0
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Index | Sub-index Name Accessibility| Mapping | DataType | Unit | Data Range ';i‘;;ou?t’
c icat ‘ Mapping
ommunication parameter
of TPDO4 P RW NO | Communication | REC |- -
parameter
) ) 0xC0000480
1h COB-ID of TPDO4 RW NO Uint32 - Uint 32
1803h +Node_ID
Transmission type of . .
2h TPDO4 RW NO Uint8 - Uint 8 255
3h Disabled time RW NO Uint16 - Uint 16 0
5h Event timer RW NO Uint16 - Uint 16 0
Mappi ter of Mapping
apping parameter o RW NO Mapping REC |- i
parameter
1-8h Mapping object of TPDO1 RW NO Uint32 - Uint 32 -
Maopi ter of Mapping
apping parameter o RW NO Mapping REC |- i
1A01h TPDO2
parameter
1-8h Mapping object of TPDO2 RW NO Uint32 - Uint 32 -
Mappi ter of Mapping
apping parameter o RW NO Mapping REC |- i
parameter
1h Mapping object of TPDO3 RW NO Uint32 - Uint 32 -
Mapi ter of Mapping
apping parameter o RW NO Mapping REC |- i
1A03h TPDO4
parameter
1-8h Mapping object of TPDO4 RW NO Uint32 - Uint 32 -

6.3 Object Group 2000h

The object group 2000h is an object table defined by Inovance and is associated with functional codes of devices.
All objects in the area support PDO mapping.

2000h Servo motor parameters

. o . Data . Factory
Index | Sub-index Name Accessibility | Mapping Foae Unit Data Range Default
1h Motor No. RW YES Uint16 |- 0 to 65535 -
3h Customized motor No. RO TPDO Uint32 |- - -
2000h
5h Encoder version RO TPDO Uint16 |- - -
6h Bus motor model RO TPDO uint16 |- - -
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2001h Servo drive parameters

Index | Sub-index Name Accessibility | Mapping ?;;2 Unit Data Range ';i‘;:j?{
1h MCU software version RO TPDO Uint16 0 to 65535 -
2001h 2h FPGA software version RO TPDO Uint16 0 to 65535 -
3h Servo drive No. RwW YES Uint16 0 to 65535 -
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2002h Basic control parameters
. - . Data . Factory
Index | Sub-index Name Accessibility | Mapping Tree Unit Data Range Default

1h Control mode selection RW YES Uint16 |- Oto6 1

3h Rotational direction selection RW YES Uint16 |- Oto1 0

4h Output pulse phase RW YES Uint16 |- 0-1 0

6h Slelectllon of the mode for RW YES Uint16 |- 01 0
disabling the servo

7h Selection of fault stop mode No.2 RW YES Uint16 |- 01 0

8h Selection of limit stop mode RW YES Uint16 |- Oto2 1

9h Selection of fault stop mode No.1 RW YES Uint16 |- 0 0

0An | Delay from brake output ON to RW YES | Uint16 |ms |0 to 500 250
command receiving

ogn | Delay from brake output OFF to RW YES | Uint16 |ms | 1to1000 150
motor power-off in idle state
Motor speed threshold at brake .

0ch output OFF in the rotating status RW YES Uint16 frpm 010 3000 30
Delay from motor power-off to

0Dh brake output OFF in the rotating RW YES Uint16 |ms 1 to 1000 500
status

OFh LED warning display selection RW YES Uint16 |- 0-1 0

2002h

13h S-ON filter time constant RW YES Uint16 'ms 0 to 64 0

16h Allowable mlnlmum resistance of RO TPDO Uinti6 |0 i i
braking resistor

17h Power of built-in braking resistor RO TPDO Uint16 |W - -

18h Re§|stance of built-in braking RO TPDO Uinti6 |0 . )
resistor

19n | Resistorheat dissipation RW YES | Uint16 |%  |10to 100 30
coefficient

1Ah Braking resistor type RW YES Uint16 |- Oto3 0

1Bh Power of external braking resistor RW YES uint16 |W 1 to 65535 -

1Ch Re§|stance of external braking RW YES Uinti6 |0 1t0 1000 i
resistor

1Fh User password e RPDO Uint16 |- 0 to 65535 0

20h System parameter initialization e RPDO Uint16 |- Oto2 0

21h Default panel display function RW YES uUint16 |- 0to 99 50

29h Enabling visual motor parameters WO NO Uint16 |- - -

2Ah Factory password WO NO Uint16 |- - -
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2003h Terminal

input parameters

Index | Sub-index Name Accessibility | Mapping _?;;Z Unit Data Range Eaec;;czjrl)t/
1h Valid DI function allocation 1 at power-on RW YES |Uint16 |- 0-OxFFFF 0
2h Valid DI function allocation 2 at power-on RW YES |Uint16 |- 0-OxFFFF 0
3h DI1 terminal function selection RwW YES | Uint16 |- 0 to 37 14
4h DI1 terminal logic selection RwW YES |Uint16 |- Oto4 0
5h DI2 terminal function selection RW YES |Uint16 |- 0to 37 15
6h DI2 terminal logic selection RW YES |Uint16 |- Oto4 0
7h DI3 terminal function selection RwW YES | Uint16 |- 0 to 37 13
8h DI3 terminal logic selection RwW YES |Uint16 |- Oto4 0
%h DI4 terminal function selection RW YES |Uint16 |- 0to 37 2

0Ah Dl4 terminal logic selection RW YES |Uint16 |- Oto4 0
0Bh DI5 terminal function selection RwW YES | Uint16 |- 0 to 37 1
0Ch DI5 terminal logic selection RW YES |Uint16 |- Oto4 0
0Dh DI6 terminal function selection RW YES |Uint16 |- 0to 37 12
OEh DI6 terminal logic selection RW YES |Uint16 |- Oto4 0
OFh DI7 terminal function selection RwW YES | Uint16 |- 0 to 37 3
10h DI7 terminal logic selection RW YES |Uint16 |- Oto4 0

2003h

11h DI8 terminal function selection RW YES |Uint16 |- 0to 37 31
12h DI8 terminal logic selection RW YES |Uint16 |- Oto4 0
13h DI9 terminal function selection RwW YES | Uint16 |- 0 to 37 0
14h DI9 terminal logic selection RW YES |Uint16 |- Oto4 0
23h Valid DI function allocation 3 at power-on RW YES |Uint16 |- 0-OxFFFF 0
24h Valid DI function allocation 4 at power-on RwW YES |Uint16 |- 0-OxFFFF 0
33h Al1 offset RW YES Int16 |mV | -5000 to 5000 0
34h Al1 input filter time constant RW YES |Uint16 | ms 0 to 655.35 2.00
36h Al1 dead zone RW YES |Uint16 |/mV |0 to 1000.0 10.0
37h Al1 zero drift RW YES Int16 |mV  |-500.0to 500.0| 0.0
38h Al2 offset RW YES Int16 |mV | -5000 to 5000 0
39h Al2 input filter time constant RW YES |Uint16 | ms 0 to 655.35 2.00
3Bh Al2 dead zone RwW YES |Uint16 |/mV |0 to 1000.0 10.0
3Ch Al2 zero drift RW YES Int16 |mV  |-500.0to 500.0| 0.0
51h Speed corresponding to analog 10 V RwW YES |Uint16 [rpm |0 to 6000 3000
52h Torque corresponding to analog 10 V RW YES | Uint16 | Times | 1.00 to 8.00 1.00
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2004h Output terminal parameters

Index | Sub-index Name Accessibility | Mapping _?;;Z Unit Data Range EZ(;;TI);
1h Ej‘;c:g;"i”a' function RW YES | Uint16 |- 0to 19 1
2h DO1 terminal logic selection RW YES Uint16 |- 0-1 0
3h Sjjcgr:ni”a' function RW YES | Uint16 |- 0Oto 19 5
4h DO2 terminal logic selection RW YES uUint16 |- 01 0
5h Sg:ctir?i”a' function RW YES | Uint1e |- 0to 19 3
6h DO3 terminal logic selection RW YES Uint16 |- 0-1 0
7h Sg:cgr:ni”a' function RW YES | Uint16 |- 0Oto 19 11

2004h 8h DO4 terminal logic selection RW YES Uint16 |- 0-1 0
%h Sg:ctir?i”a' function RW YES | Uint16 - 0to 19 16
0Ah DOS5 terminal logic selection RW YES Uint16 |- 0-1 0
17h DO source selection RW YES Uint16 |- 0 to 31 0
33h AO1 signal selection RW YES uint16 |- 0to9 0
34h AO1 bias voltage RW YES Int16 | mV -10000 to 10000 | 5000
35h AO1 multiplying power RW YES Int16 | Times -99.99 t0 99.99 1.00
36h AQO2 signal selection RW YES Uint16 |- 0to9 0
37h AQO2 bias voltage RW YES Int16  |'mV -10000 to 10000 5000
38h AO2 multiplying power RW YES Int16 | Times -99.99 to 99.99 1.00




1IS620P Series Servo Application Manual - CANopen Communication

Chapter 6 Object Dictionary

2005h Position control parameters in
. - . . Factory
Index |Sub-index Name Accessibility | Mapping | Data Type Unit Data Range Defauit
1h Position reference source RW YES Uint16 - Oto2 0
2h Pulse reference input terminal selection RW YES Uint16 - 0-1 0
Number of position references for each .
3h rotational round of motor RW YES Uint32 p/r 0 to 1048576 0
5h First-order low-pass filter time constant RW YES Uint16 ms 0 to 6553.5 0.0
6h Step amount RW YES Int16 Reference unit | -9999 to 9999 50
7h Moving average filter time constant RW YES Uint16 ms 0to 128.0 0.0
8h Electronic gear ratio 1 (numerator) RW YES Uint32 - 110 1073741824 | 1048576
O0Ah Electronic gear ratio 1 (denominator) RW YES Uint32 - 1to 1073741824 1000
0Ch Electronic gear ratio 2 (numerator) RW YES Uint32 - 110 1073741824 | 1048576
OEh Electronic gear ratio 2 (denominator) RW YES Uint32 - 110 1073741824 10000
10h Pulse reference form RW YES Uint16 - Oto3 0
11h Clear action selection RW YES Uint16 - Oto2 0
12h Number of encoder frequency division pulses RW YES Uint16 p/r 35 to 327567 2500
14h Speed feedforward control selection RW YES Uint16 - Oto3 1
15h Output condition for positioning RW YES Uint16 - Oto2 0
16h Positioning complete threshold RW YES Uint16 Encoder unit | 1 to 65535 734
17h Positioning approach threshold RwW YES Uint16 Encoder unit | 1 to 65535 65535
18h Interruption fixed length RW YES Uint16 - 0-1 0
19h Displacement of interruption fixed length RW YES Uint32 Reference unit| 0 to 1073741824 10000
1Bh Constant speed for interruption fixed length RW YES Uint16 rpm 0 to 6000 200
Acceleration/Deceleration time of interruption .
1Ch fixed length RW YES Uint16 ms 0 to 1000 10
2005h 1Eh Enabled signal for unlocking fixed length RW YES Uint16 - 0-1 1
1Fh Homing control RW YES Uint16 - Oto6 0
20h Homing mode RW YES Uint16 - 0to 13 0
Speed of searching for home switch signal (at a .
21h high speed) RW YES Uint16 rpm 0 to 3000 100
Speed of searching for home switch signal (at a .
22h low speed) RW YES Uint16 rpm 0 to 1000 10
Acceleration/Deceleration time during home .
23h searching RW YES Uint16 ms 0 to 1000 1000
24h Duration limit of homing RW YES Uint16 ms 0 to 65535 10000
. . .| -1073741824—
25h Mechanical home offset RW YES Uint32 | Reference unit 1073741824 0
27h Servo pulse output source selection RW YES Uint16 - Oto2 0
28h Condition for switching the electronic gear ratio RW YES Uint16 - 0-1 0
Mechanical home offset and action after the .
2%h limit is reached RW YES Uint16 - Oto3 0
2Ah Selection of Z pulse output polarity RW YES Uint16 - 0-1 1
2Ch Position pulse edge selection RW YES Uint16 1 Oto1 0
Position offset in absolute position linear mode . | -2147483648—
2Fh (low 32 bits) RW YES Int32 Encoder unit 2147483647 0
Position offset in absolute position linear mode . | -2147483648—
31h (high 32 bits) RW YES Int32 Encoder unit 2147483647 0
Mechanical gear ratio in absolute position .
33h rotation mode (numerator) RwW YES Uint16 1 1-65535 65535
Mechanical gear ratio in absolute position
34n rotating mode (denominator) RwW YES 1 1-65535 1
35n | Number of pulses for one round of load rotation RW YES Uint32 | Encoder unit | 0 to 4294967295 0

in absolute position rotation mode (low 32 bits)
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Index |Sub-index Name Accessibility | Mapping | Data Type Unit Data Range 'E)Z(gﬁ
Number of pulses for one round of load rotation ’ Encoder
37h in absolute position rotation mode (high 32 bits) RW YES Uint16 Unit Oto127 0
3%9h Stop zero speed threshold RW YES Uint16 rpm 0 to 1000 2
2005h 3Bh Stop zero torque limit RW YES Uint16 % 0 to 300.0 100.0%
3Ch Positioning complete window time RW YES Uint16 ms 0 to 30000 1
3Dh Positioning complete hold time RwW YES Uint16 ms 0 to 30000 1
3Eh z\:lsuzn;tl)g of encoder frequency division pulses RW YES Uint32 ol 0 to 262143 0
2006h Speed control parameters
Index | Sub-index Name Accessibility | Mapping _?;;Z Unit Data Range llzj?a(;zta(:?tl
qp | Source of main speed RW YES | Uint16 |- 0to2 0
reference A
oh source of auxiliary speed RW YES Uinte |- 0to5 1
reference B
3h Speed reference selection RW YES Uint16 |- Oto4 0
an | Value seton keypad for RW YES Int16 | rpm -6000 to 6000 200
6 speed reference
5h Value set for jog speed RW YES Uint16 | rpm 0 to 6000 100
- . .
= gh | Acceleration ramp time RW YES | Uint16 |ms 0 to 65535 0
S constant of speed reference
= . .
2 7n | Deceleration ramp time RW YES | Uint16 |ms 0 to 65535 0
= constant of speed reference
+
(]
39 . .
> gh | Maximum rotational speed RW YES | Uint16 |rpm 0 to 6000 6000
> threshold
2006h
9h Forward speed threshold RwW YES Uint16 | rpm 0 to 6000 6000
0Ah Reverse speed threshold RW YES Uint16 | rpm 0 to 6000 6000
0Ch Torqug feedforward control RW YES Uint6 |- 0-1 1
selection
1on | Speed threshold for zero RW YES | Uint16 |rpm 0 to 6000 10
speed clamp
11p | Motor rotational speed RW YES | Uint16 |rpm 0 to 1000 20
threshold
1n | Speed consistent signal RW YES | Uint16 |rpm 0to 100 10
threshold
13n | Speedreached signal RW YES | Uint16 |rpm 10 to 6000 1000
threshold
Zero speed output signal .
14h RW YES Uint16 | rpm 1 to 6000 10
threshold
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2007h Torque control parameters

. o . Data . Factory
Index | Sub-index Name Accessibility | Mapping e Unit Data Range Default

1p | Source of main torque RW YES | Uint16 |- 0to2 0
reference A

oh Source of auxiliary torque RW YES Uint6 |- Oto 2 1
reference B

3h Torque reference source RW YES Uint16 |- O0to3 0

4n | Value setfortorque RW YES | Int16 |% -300.0 to 300.0 0
reference on keypad

6h Ig;qs‘::nrteference filter time | 2y YES | Uint16 |ms 0 to 30.00 0.79

7h ﬁ;detggr‘]‘;farriference fiter RW YES | Uint16 |ms 0 to 30.00 0.79

8h Torque limit source RW YES Uint16 |- Oto3 0

9h T-LMT selection RwW YES Uint16 |- 1to2 2

OAh Internal positive torque limit RW YES Uint16 | % 0.0 to 300.0 300.0

0Bh :ilr:rt]?tmal negative torque RW YES | Uint16 |% 0.0 to 300.0 300.0

0Ch l'izr’:ifma' positive torque RW YES | Uint16 | % 0.0 to 300.0 300.0

2007h i

0Dh l'izrfifma' negative torque RW YES | Uint16 |% 0.0 to 300.0 300.0

10h Emergency stop torque RW YES Uint16 | % 0.0 to 300.0 100.0

12h Selection of speed limit RW YES Uint16 |- 0to 2 0
source

13h V-LMT selection RW YES Uint16 |- 1t02 1
Torque control forward

14h speed limit/torque control RW YES Uint16 |rpm 0 to 6000 3000
speed limit 1
Torque control reverse

15h speed limit/torque control RW YES Uint16 | rpm 0 to 6000 3000
speed limit 2

16h ?ezsceh‘ef:'”e for torque RW YES | Uint16 | % 0.0 to 300.0 0.0

17h f;fh\;z'”e fortorque RW YES | Uint16 |% 0.0 to 300.0 20.0

18h 'rZ‘;i'r']‘l(‘j’a'“e for torque RW YES | Uint16 |% 0.0 to 300.0 10.0

ggn | Speedlimit window in RW YES | Uint16 |ms 0.5 0 30.0 1.0
torque control mode
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2008h Gain control parameters
. - . Data . Factory
Index | Sub-index Name Accessibility | Mapping Type Unit Data Range Default
1h Speed loop gain RW YES Uint16 | Hz 0.1 to 2000.0 25.0
Speed loop integral time .
2h RW YES Uint16 | ms 0.15 to 512.00 31.83
constant
3h Position loop gain RW YES uint16 |Hz 0.0 to 2000.0 40.0
4h Second speed loop gain RW YES Uint16 |Hz 0.1 to 2000.0 40.0
sn | Second speedloopintegrall o YES | Uint16 |ms 0.15t0512.00 | 40.00
time constant
6h Second position loop gain RW YES Uint16 |Hz 0.0 to 2000.0 64.0
9h Second gain mode setting RW YES Uint16 |- 0-1 1
0Ah Gain switching condition RW YES Uint16 |- 0to 10 0
0Bh Gain switching delay RW YES Uint16 | ms 0.0 to 1000.0 5.0
Based on
0Ch Gain switching level RW YES Uint16 | switching |0 to 20000 50
conditions
2008h Based on
0Dh Gain switching lag RW YES Uint16 | switching |0 to 20000 30
conditions
OEh Position gain switching time RW YES Uint16 |ms 0.0 to 1000.0 3.0
10h Load rotation inertia ratio RW YES Uint16 | Times 0.00 to 120.00 1.00
13n | Speed feedforward filter RW YES | Uint16 |ms 0.00t064.00 | 0.50
time constant
14h Speed feedforward gain RW YES uint16 | % 0.0 to 100.0 0.0
15 | Torque feedforward filter RW YES | Uint16 |ms 0.00t064.00 | 0.50
time constant
16h Torque feedforward gain RW YES uint16 | % 0.0 to 200.0 0.0
17h Speed feedback filter option RwW YES Uint16 |- Oto4 0
1gn | Cutoff frequency of speed RW YES | Uint16 |Hz 100 to 4000 4000
feedback low-pass filter
19h PDFF control coefficient RW YES Uint16 |- 0.0 to 100.0 100.0
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2009h Automatic adjustment parameters

Index | Sub-index Name Accessibility | Mapping _?;:2 Unit | Data Range llzjch:::;}t/
1h Selection of automatic adjustment mode RW YES Uint16 |- Oto2 0
2h Rigid level selection RW YES uUint16 |- 0 to 31 12
3h Mode selection of adaptive notch RW YES Uint16 |- Oto4 0
4h Online inertia auto-tuning mode RW YES Uint16 |- 0to3 0
5h Sj;ifgg;g; 'r‘;";;jf;eq“e”cy resonance RW YES | Uint16 - | 0-1 0
6h iilzce:tion of offline inertia auto-tuning RW YES Uint16 |- 0-1 0
7h Maximum speed for inertia auto-tuning RwW YES Uint16 |rpm [ 100 to 1000 500
| amum spoeq duing neria avtouning. RV | YES | Untie [ms 2000800 | 125
9h Interval ?fter an inertia RwW YES | Uint16 |ms |50 to 10000 800

auto-tuning
0Ah ngze;uiszr:‘i’;gmtaﬁon rounds for an RO TPDO | Uint16 |r  |0.00 to 2.00 ;
0Dh Group 1 notch frequency RW YES Uint16 |Hz |50 to 4000 4000
OEh Group 1 notch width level RW YES | Uint16 |- 0to 20 2

2009h | oFp | Group 1 notch depth level RW YES | Uint16 |- |0to99 0
10h Group 2 notch frequency RW YES Uint16 |Hz |50 to 4000 4000
11h Group 2 notch width level RW YES Uint16 |- 0to 20 2
12h Group 2 notch depth level RW YES | Uint16 |- 0 to 99 0
13h Group 3 notch frequency RW YES | Uint16 |Hz |50 to 4000 4000
14h Group 3 notch width level RW YES Uint16 |- 0to 20 2
15h Group 3 notch depth level RW YES Uint16 |- 0to 99 0
16h Group 4 notch frequency RW YES | Uint16 |Hz |50 to 4000 0
17h Group 4 notch width level RW YES uUint16 |- 0to 20 0
18h Group 4 notch depth level RW YES Uint16 |- 0to 99 0
19h Obtained resonance frequency RO Uint16 |[Hz [0to2 0
1Fh Torque disturbance compensation gain RW YES Int16 | % 0.0 to 100.0 0.0
20h Igzzrsz:‘?ﬁf:rt of torque disturbance RW YES | Uint16 'ms |0.00to25.00| 0.50
27h Low-frequency resonance frequency RW YES | Uint16 |Hz |1.0to 100.0 100.0
28h Low-frequency resonance filter setting RW YES Uint16 |- 0to 10 2
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200Ah Fault and protection parameters

: o . Data . Factory
Index | Sub-index Name Accessibility | Mapping T Unit Data Range Default
1h Power input phase loss protection RW YES Uint16 |- Oto2 0
2h Setting of absolute position limit RW YES uUint16 |- Oto2 0
4h Enable power failure protection RW YES Uint16 |- 0-1 0
5h Motor overload protection gain RW YES Uint16 | % 50 to 300 100
9h Overspeed threshold RW YES Uint16 |rpm 0 to 10000 0
0An | Maximum position pulse RW YES | Uintlé |kHz  |100t04000 | 4000
frequency
Threshold for large position . Encoder |1 to
0Bh deviation RW YES Uint32 unit 1073741824 3145728
0Dh Enaple runaway protection RW YES Uint16 |- 01 1
function
Position deviation threshold
. Encoder
11h for low-frequency resonance RW YES Uint16 unit 1 to 1000 5
suppression
12h Selection of position setting unit RW YES Uint16 |- 0-1 0
14h DI8 filter time constant RW YES Uint16 |25ns 0 to 255 80
15h DI9 filter time constant RW YES Uint16 |25ns 0 to 255 80
200Ah| 49  Filtertime constant oflow-speed | g, YES | Uit |25ns |0 to 255 30
pulse input terminal
1an | Filter time constant of speed RW YES | Uint16 |ms 0 to 5000 50
feedback display value
1Bh Enable motor overload shielding RwW YES Uint16 |- 0-1 0
1Ch Speed DO filter time constant RW YES Uint16 |ms 0 to 5000 10
1Dh Filter time constant of quadrature RW YES Uint16 | 25 ns 0to 255 5
encoder
1Eh Linear encoder filter time RW YES Uint16 |25ns 0 to 255 15
1pp | Filtertime constant of high-speed o, YES | Uint16 |25ns |0 to 255 3
pulse input pin
21n | ime threshold for locked rotor RW YES | Uint16 |ms 10 to 65535 200
over-temperature protection
29h Lockeq rotor over-temperature RW YES Uint16 |- 01 1
protection
25h Selection of encoder multi-round RW YES Uint16 |- 01 0
overflow fault
30h Enable.z brake protection RW YES Uint16 |- 0-1 1
detection
31h Gravity load detection value RW YES Uint16 | % 0 to 300.0 30.0
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200Bh Display parameters

' - . Data . Data Factory
Index | Sub-index Name Accessibility | Mapping Teo Unit e Default
1h Actual motor speed RO TPDO Int16 | rpm - -
2h Speed reference RO TPDO Int16 | rpm - -
3h InterrTaI torque reference RO TPDO nt6 % i i
(relative to rated torque)
an |Inutsignal (Dl signal) RO TPDO | Uint16 |- - -
monitoring
gn | Cutputsignal (DO signal) RO TPDO | Uint16 |- - -
monitoring
8h Absolute position counter RO TPDO Int32 E:eitt’erence - -
0Ah Mechanical angle (starting from RO TPDO Uint16 En.coder i i
pulses of the home) unit
0Bh Electrical angle RO TPDO Uint16 | ° - -
och | Speed corresponding to the RO TPDO | Int16 |rpm - -
input position reference
0Dh Average load ratio RO TPDO Uint16 | % - -
OEh Input position reference counter RO TPDO Int32 LIJ?nei:erence - -
10h Encoder position deviation RO TPDO Int32 En.coder i i
counter unit
200Bh 12h Feedback pulse counter RO TPDO Int32 E:::Oder - -
14h Total power-on time RO TPDO Uint32 |s - -
16h Al1 sampling voltage RO TPDO Int16 |V - -
17h Al2 sampling voltage RO TPDO Int16 |V - -
19h Valid value of phase current RO TPDO Uint16 |A - -
1Bh Bus voltage RO TPDO uint16 |V - -
1Ch Module temperature RO TPDO Uint16 | C - -
22h Fault record RW YES Uint16 |- 0to9 0
23h Fault code upon the displayed RO TPDO Uint16 i i
fault record
24h Time stamp upon the displayed RO TPDO Uint32 s ) )
fault
26h Motor speed upon the displayed RO TPDO Int16 | rpm i i
fault
27h Motor phase U current upon the RO TPDO nt16 | A i i
displayed fault
28h Motor phase V current upon the RO TPDO nt16 | A i i
displayed fault
20h Bus voltage upon the displayed RO TPDO Uint16 |V i i

fault
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. o . Data . Data Factory
Index | Sub-index Name Accessibility | Mapping Ty Unit e Default
2Ah Ir?put terminal status upon the RO TPDO Uint16 |- i
displayed fault
2Bh Qutput terminal status upon the RO TPDO Uint16 |- i
displayed fault
36h | Position deviation counter RO TPDO | Int32 Srfi‘;ere”"e -
38h Actual motor speed RO TPDO Int32 | rpm -
3Bh Mechanlclal absolute position RO TPDO Int32 En.coder 0
(low 32 bits) unit
Mechanical absolute position Encoder
3Dh (high 32 bits) RO TPDO Int32 unit 0
41h Real-time input position RO TPDO Int32 Reference i
reference counter unit
200Bh i
47h Number. of encoder rotation RO TPDO Uint16 |r 0
rounds in an absolute value
48h P(las!tlon of absolute encoder RO TPDO Uint32 En.coder 0
within one turn unit
Absolute encoder setting in an Encoder
4EN absolute value (low 32 bits) RO TPDO Int32 unit 0
Absolute encoder position in an Encoder
h ) ) R TPD Int32 .
S0 absolute value (high 32 bits) © © nt3 unit 0
50h Position of rotatllng load at one RO TPDO Uint32 En.coder 0
round (low 32 bits) unit
Position of rotating load at one . Encoder
4h . . R TPD 2 .
5 round (high 32 bits) © O | Unt2 | it 0
56h Position of rotating load at one RO TPDO Uint32 Reference 0
round unit
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200Ch Communication parameters

Index | Sub-index Name Accessibility | Mapping | Data Type Unit Data Range Ez?::?{
1h Servo axis address RW YES Uint16 1to 247 1
3h Serial port baud rate setting RW YES Uint16 Otob 5
4h Modbus data format RW YES Uint16 0Oto3 0
CANopen synchronization
5h error too large RwW YES Uint16 Oto5 0
Threshold
on | AN communication rate RW YES | Uint16 0to7 5
setting
0Ah Communication VDI RW YES uUint16 01 0
o | Default VDIvalue after RW YES | Uint16 0 to 65535 0
power-on
200Ch 0Ch Communication VDO RW YES Uint16 01 0
Default level when VDO
ODh  |function is set to RW YES Uint16 0 to 65535 0
0
Update functional codes to
OEh EEPROM during Modbus RW YES Uint16 0-1 1
communication
OFh Modbus error code RO TPDO Uint16 0 to 65535 -
1an | Modbus reference RW YES | Uint16 Oto 1 1
response delay
1gn | Modbus communication RW YES | Uint16 0to 1 1
data sequence
1Fh Modbus error frame format RW YES Uint16 Oto1 1
200Dh Auxiliary functional parameters
. o . Data . Factory
Index | Sub-index Name Accessibility | Mapping Tyoe Unit Data Range Default
1h Software reset RW YES Uint16 0-1 0
2h Fault reset RW YES Uint16 01 0
6h Emergency stop RW YES Uint16 0-1 0
Analog automatic .
200Dh 0Bh : RW YES Uint16 0-1 0
adjustment
12h Enable DIDO RW YES Uint16 0Oto3 0
13h Provide DI RW YES Uint16 0-0x01FF 0x01FF
14h Provide DO RW YES Uint16 0-0x001F 0
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200Fh Fully closed-loop parameters

. o . Data . Factory
Index | Sub-index Name Accessibility | Mapping e Unit Data Range Default
1h Encoder feedback mode RW YES uint16 |- Oto2 0
2h Usage of external encoder RW YES Uint16 |- 0-1 0
External encoder pulses . External 0to
oh per one round of the motor RW YES Uints2 encoder unit | 1073741824 10000
Fully closed-loop position . External 0to
9| geviation threshold RW YES | UInt2 | coder unit | 1073741824 | 10000
ogn | ully closed-loop position RW YES | Uint16 |r 0to 100 0
deviation clearing setting
200Fh
Ogh | [itertime constantofhybrid g, YES | Uint16 |ms 0 to 6553.5 0
vibration suppression
- iti -1073741824—
11h Fully glosed loop position RO TPDO Uint32 External ' 0
deviation counter encoder unit | 1073741824
-1073741824—
13h Internal encoder feedback RO TPDO Uint32 Internal . 0
value encoder unit | 1073741824
-1073741824—
15h External encoder feedback RO TPDO Uint32 External . 0
value encoder unit | 1073741824
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2017h VDI/VDO function

Index | Sub-index Name Accessibility | Mapping _ll?;;: Unit Data Range llzjch:::;}:
1h VDI1 terminal function selection RW YES Uint16 0 to 37 0
2h VDI1 terminal logic selection RW YES Uint16 0-1 0
3h VDI2 terminal function selection RwW YES Uint16 0 to 37 0
4h VDI2 terminal logic selection RwW YES Uint16 0-1 0
5h VDI3 terminal function selection RW YES Uint16 0to 37 0
6h VDI3 terminal logic selection RW YES Uint16 0-1 0
7h VDI4 terminal function selection RwW YES Uint16 0 to 37 0
8h VDI4 terminal logic selection RwW YES Uint16 01 0
2017h 9h VDI5 terminal function selection RW YES Uint16 0to 37 0
O0Ah VDI5 terminal logic selection RW YES Uint16 0-1 0
0Bh VDI6 terminal function selection RwW YES Uint16 0 to 37 0
0Ch VDI6 terminal logic selection RW YES Uint16 01 0
0Dh VDI7 terminal function selection RW YES Uint16 0to 37 0
OEh VDI7 terminal logic selection RW YES Uint16 01 0
OFh VDI8 terminal function selection RwW YES Uint16 0 to 37 0
10h VDI8 terminal logic selection RW YES Uint16 01 0
11h VDI9 terminal function selection RW YES Uint16 0 to 37 0
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Index | Sub-index Name Accessibility | Mapping ?;;: Unit | Data Range 'E)?;;?t/
12h VDI9 terminal function selection RW YES Uint16 0-1 0
13h VDI10 terminal function selection RW YES Uint16 0to 37 0
14h VDI10 terminal logic selection RW YES Uint16 01 0
15h VDI11 terminal function selection RW YES Uint16 0to 37 0
16h VDI11 terminal logic selection RW YES Uint16 0-1 0
17h VDI12 terminal function selection RW YES Uint16 0to 37 0
18h VDI12 terminal logic selection RW YES Uint16 01 0
19h VDI13 terminal function selection RW YES Uint16 0to 37 0
1Ah VDI13 terminal logic selection RW YES Uint16 0-1 0
1Bh VDI14 terminal function selection RW YES Uint16 0to 37 0

2017h 1Ch VDI14 terminal logic selection RW YES Uint16 01 0
1Dh VDI15 terminal function selection RW YES Uint16 0to 37 0
1Eh VDI15 terminal logic selection RW YES Uint16 0-1 0
1Fh VDI16 terminal function selection RW YES Uint16 0to 37 0
20h VDI16 terminal logic selection RW YES Uint16 01 0
21h VDO virtual level RO TPDO | Uint16 - -
22h VDO1 terminal function selection RW YES Uint16 0to19 0
23h VDO1 terminal logic selection RW YES Uint16 01 0
24h VDO2 terminal function selection RW YES Uint16 0to 19 0
25h VDO2 terminal logic selection RW YES Uint16 0-1 0
26h VDQO3 terminal function selection RW YES Uint16 0to19 0




1IS620P Series Servo Application Manual - CANopen Communication

Chapter 6 Object Dictionary

Index | Sub-index Name Accessibility | Mapping ?;;2 Unit | Data Range EZ‘;:LK
27h VDO3 terminal logic selection RW YES Uint16 |- 0-1 0
28h VDO4 terminal function selection RW YES uUint16 |- 0to19 0
29h VDO4 terminal logic selection RW YES Uint16 |- 0-1 0
2Ah VDOS5 terminal function selection RwW YES Uint16 |- 0to 19 0
2Bh VDOS5 terminal logic selection RW YES Uint16 |- 0-1 0
2Ch VDOG terminal function selection RW YES uUint16 |- 0to19 0
2Dh VDOG6 terminal logic selection RW YES Uint16 |- 0-1 0
2Eh VDO?7 terminal function selection RwW YES Uint16 |- 0to 19 0
2Fh VDOQO7 terminal logic selection RW YES Uint16 |- 0-1 0
30h VDO8 terminal function selection RW YES uint16 |- 0to19 0
31h VDO8 terminal logic selection RW YES Uint16 |- 0-1 0
32h VDO9 terminal function selection RwW YES Uint16 |- 0to 19 0
33h VDO9 terminal logic selection RW YES Uint16 |- 0-1 0
2017h 34h VDO10 terminal function selection RW YES uUint16 |- 0to19 0
35h VDO10 terminal logic selection RW YES Uint16 |- 0-1 0
36h VDO11 terminal function selection RwW YES Uint16 |- 0to 19 0
37h VDO11 terminal logic selection RW YES uUint16 |- 0-1 0
38h VDO12 terminal function selection RW YES uint16 |- 0to19 0
39h VDO12 terminal logic selection RW YES Uint16 |- 0-1 0
3Ah VDO13 terminal function selection RW YES Uint16 |- 0to19 0
3Bh VDO13 terminal logic selection RW YES uUint16 |- 0-1 0
3Ch VDO14 terminal function selection RW YES uint16 |- 0to19 0
3Dh VDO14 terminal logic selection RW YES Uint16 |- 0-1 0
3Eh VDO15 terminal function selection RW YES Uint16 |- 0to19 0
3Fh VDO15 terminal logic selection RW YES uUint16 |- 0-1 0
40h VDO16 terminal function selection RW YES uint16 |- 0to19 0
41h VDO16 terminal logic selection RW YES Uint16 |- 0-1 0
203Fh Inovance drive fault codes
Index | Sub-index Name Accessibility | Mapping Data Unit Data Range Factory
Type Default
203Fh Inovance drive fault code |RO TPDO Uint32 |- - -
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6.4 Object Group 6000h

The object group 6000h includes objects related to the supported sub-protocol DSP 402.

Index | Sub-index Name Accessibility | Mapping ?;;2 Unit Data Range Ei(;;zz
603Fh - Error Code RO TPDO Uint16 |- 0 to 65535 0
6040h - Control word RW YES Uint16 |- 0 to 65535 0
6041h - Status word RO TPDO Uint16 |- 0 to 65535 -
605Ah - Quick stop option code RW NO Int16 |- Oto7 2
6060h - Modes of operation RW YES Int8 - Oto7 0
6061h - 'c\j/if;z? of operation RO TPDO | Int8 |- Oto7 -
6062h - Position demand value RO TPDO | Int32 |Userunit |-2°to (2"-1) -
6063h - Position actual value RO TPDO | Int32 |Encoder unit |-2" to (2°'-1) -
6064h - Position actual value RO TPDO Int32  |Userunit |-2""to (2¥-1) -
6065h - Following error window RW YES Uint32 | User unit Oto (232-1) 3145728 p
6067h - Position window RW YES Uint32 | User unit 0to (232-1) 734
6068h - Position window time RW YES Uint16 |ms 0 to 65535 0
606Bh - Velocity demand value RO TPDO Int32 | rpm 2" t0 (2°'41) -
606Ch - Velocity actual value RO TPDO | Int32 |rpm 2" to (2¥'-1) -
606Dh - Velocity window RW YES Uint16 |rpm 0 to 65535 10
606Eh - Velocity window time RwW YES Uint16 |ms 0 to 65535 0
606Fh - Velocity Threshold RW YES Uint16 |rpm 0 to 65535 10
6070h - Velocity Window Time RW YES Uint16 |ms 0 to 65535 0
6071h - Target torque RW RPDO INT16 |0.1% ;_’50%%0 o 0
6077h - Torque actual value RO TPDO INT16 | 0.1% ;_)50%%0 to 0
607Ah - Target position RW YES Int32  |Userunit |-2""to (2¥-1) 0
607Ch - Home offset RW YES Int32 |Userunit |-2°"to (2*'-1) 0

Software position limit
607Dh 1h Min position limit RW YES Int32  |Userunit |-2”"to (2”-1) 27
2h Max position limit RW YES Int32 |Userunit |-2"to 27-1)  (2”'-1)
607Eh - Polarity RW Y uint8 |- 0
607Fh - Max profile velocity RW YES Uint32 | User unit 0to (232-1) 6000
6081h - Profile velocity RW YES Uint32 | User unit 0to (232-1) 100
6083h - Profile acceleration RW YES Uint32 | User unit Oto (232-1) 100
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Index | Sub-index Name Accessibility | Mapping ?;;: Unit | Data Range EZ‘;::K
6084h - Profile deceleration RW YES Uint32 | User unit O0to (232—1) 100
6085h - Quick stop deceleration RW YES Uint32 | rpm/ms 0 to (2°%-1) 100
6086h - Motion profile type RW YES Int16 |- 0 0
6087h - Torque slope RW RPDO | UINT32 |0.1%/s 0 to (2%-1) 0

Position factor
6093h 1h Numerator RW Y Uint32 |- 0 to (2°%-1) 1
2h Feed constant RW Y Uint32 |- 1to (2°%-1) 1
Velocity encoder factor
6094h 1h Numerator RW Y Uint32 |- 0 to (2%-1) 1048576
2h Denominator RW Y Uint32 |- 1to (2%%-1) 60
Velocity factor 1
6095h 1h Numerator RW Y Uint32 |- 0 to (2%-1) 1
2h Denominator RW Y Uint32 |- 1to (2%-1) 1
Acceleration factor
6097h 1h Numerator RW Y Uint32 0to (2°%-1) | 1048576000
2h Denominator RW Y Uint32 1to (232-1) 60
6098h - Homing mode RW YES Int8 - 0to 35 0
Homing speed
5099h 1h fxﬁsg during search for RW YES | Uint32 |rpm 0to (2%-1) 100
2h f:s)e:i;:ar:”g search for RW YES | Uint32 |rpm 0to (2%-1) 10
609Ah Homing acceleration RW YES Uint32 |rpm/ms Oto (232—1) 100
Interpolation data record
eocth 1h L’:g‘;ﬁﬂ‘;’; t RW YES Int32 | - 210 (271) 0
Interpolation time
60C2h 1h Interpolation time unit RW YES Uint8 [10°"™"™s |1 to 20 1
2h Interpolation time index RW YES Int8 - -3 -3
60C5h - Max profile acceleration RW YES Uint32 | rpm/ms 0 to (2%-1) 1000
60C6h - Max profile deceleration RW YES Uint32 |rpm/ms O0to (232—1) 1000
60F4h - SSI'LZM”Q error actual RO TPDO | Int32 | Userunit | -2"to(2"1) -
60FCh - Position demand value RO TPDO | Int32 |Encoder unit |-2”" to (2°-1) -
60FDh - DI status RO TPDO | Uint32 |- 0 to (27-1) -
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. - . Data . Factory
Index | Sub-index Name Accessibility | Mapping s Unit Data Range Default
Digital output
60FEh -
1h DO status RW TPDO | Uint32 |- 0to (2%-1) 0
60FFh - Target velocity RW YES Int32 | rpm 2" 10 (2°'41) 0
6502h - Supported drive modes RO TPDO | Uint32 |- 0to (2*-1) | 0x0000006D
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6.5 Details of Object Dictionary

6.5.1 Details of Communication Parameters

Data Data
Device T VAR int32
evice Type Structure Type Uint3
. Relevant Data . Factory
RO Mapping NO Mode - e Uint 32 Default 0x20192
The device type parameter is used to describe the sub-protocol or application specification of the used device.
Name Error Register Data VAR Data Uint8
Index Structure Type
1001h o . Relevant Data . Factory
Accessibility RO Mapping NO Mode - - Uint 8 Default 0x0
Information about error types is included in bits, as listed in the table below:
Bit Meaning Bit Meaning
0 Conventional 4 Communication
Current 5 Sub-protocol
2 Voltage 6 Reserved
Defined by the
3 Temperature 7 manufacturer 6
When an error occurs, the bit corresponding to the error is bit 1. So long as an error occurs, bit 0 must be set to 1. >
Data Data g
Name Pre-defined Error Field ARR Uint32 =
Index Structure Type a
+
1003h - . Relevant Data Factory .8
Accessibility RO Mapping NO Mode - R - Default - 3
Number of Errors Data - Data Uint8
Structure Type
. Relevant Data Factory
RW N - 4
Mapping © Mode Range 0to Default 0
Only 0 can be entered. In this case, all error records are cleared.
Standard Error Field Data - Data | ;i3
Sub-index Structure Type
. Relevant Data . Factory
RW  Mapping NO Mode i Range Vint 32 Default 0
When the sub-index is 0, the data is unreadable.
When an error occurs, the error is stored in the following format:
31 16 |15 0
Error code of the manufacturer Standard error code
MSB LSB
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Name COB-ID (COB-ID SYNC Message) Data VAR Data | 30
Structure Type
o . Relevant Data . Factory
Accessibility RW Mapping NO Mode Pemee Uint 32 Default 0x80

Only 0x80h and 0x40000080h can be set.
When 0x80h is set, the synchronization generator does not work.

When 0x40000080h is set, the synchronization generator is activated.

Before the synchronization generator is activated, the synchronization cycle (1006h) must be set to a value rather than 0.

Communication Cycle Period Data VAR Data Uint32
Structure Type
. Relevant Data . Factory
RW Mapping NO Mode Range Uint 32 Default 0
The object dictionary is provided for the synchronization generator only and its unit is us.
Name Manufacturer Device Name Data VAR Data String
Structure Type
Index
1008h L : Relevant Data . Factory | 1S620P
Accessibilityy CONST | Mapping NO Mode R String Default | Servo Drive
Name Manufacturer Hardware Version Data VAR Data String
Index Structure Type
1009h o . Relevant Data . Factory
Accessibility] CONST |Mapping NO Mode Range String Default V0.0
Name Manufacturer Software Version Data VAR Data String
Structure Type
- . Relevant Data . Factory
Accessibility | CONST |Mapping NO Mode Range String Default 402.XX
In 402.XX:
Y: CANopen software update record number
Name Guard Time Data VAR Data | ;i1
Structure Type
o . Relevant Data . Factory
Accessibility RW Mapping NO Mode Range Uint 16 Default 0
Name Life Time Factor Data VAR Data Uint8
Structure Type
o . Relevant Data . Factory
Accessibility RW Mapping NO Mode Range Uint 8 Default 0

hen the life time factor is used, it must be greater than 1.
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Name Store Parameters Data ARR Data Uint32
Index Structure Type
1010h . . Relevant Data . Factory
Accessibility RW Mapping NO Mode - Eee Uint 8 Default 0

Storing parameters means to storing current values of parameters to the EEPROM. When the EEPROM is loaded (the device is
powered on again, a node is reset, or communication is reset) next time, the stored values are loaded.

To store parameters, specify the sub-index of the storage area and write "save" based on ASCII code. If other values are written,
storing parameters fails.

The mapping between ASCII codes and hexadecimal data is as follows:

MSB LSB
ASCII e v a s
Hexadecimal 65h 76h 61h 73h
Value Meaning
0 Parameters are not automatically stored or stored

based on commands.

1 Parameters are saved based on commands and
are not automatically saved.

2 Parameters are automatically stored and are not
stored based on commands.

3 Parameters are automatically stored or are stored
based on commands.

(@)

The value returned after a sub-index is read indicates the mode in which the sub-index saves parameters.
The 1IS620P servo drive saves parameters based on commands and does not automatically save parameters. The value 1 is

returned after a sub-index is read and saved. g
5
D D g
Name Highest Sub-index Supported ata - ata Uint8 a
Sub-index Structure Type -
[&]
00h Relevant Data Factory 2
o . ) 3
Accessibility RO Mapping NO Mode - 4 Default 4 &
Save All Parameters Data - Data Uint32
Structure Type
. Relevant Data Factory
RW Mapping NO Mode i Range ) Default !
Save all parameters in the object dictionary list.
Save Communication Parameters Data - Data Uint32
Sub-index Structure Type
. Relevant Data Factory
RW Mapping NO Mode ) Range ) Default !
Save parameters of the object group 1000h.
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I Data Data .
Name Save Application Parameters Structure - Tpe Uint32
o . Relevant Data Factory
- - 1
Accessibility RW Mapping NO Mode e Default
Save parameters of the object group 6000h.
Save Manufacturer
Name Data - Data | i3
Sub-index Defined Parameters Structure Type
04h
. . Relevant Data Factory
- - 1
Accessibility RW Mapping NO Mode Rermers Default
Save parameters of the object group 2000h.
Name Restore Default Parameters Data ARR Data Uint32
Index Structure Type
1011h - . Relevant Data Factory
Accessibility RW Mapping NO Mode - Range - Default -

Restoring default parameters means to restore default parameters to the EEPROM. However, the operation does not take effect
immediately. When the EEPROM is loaded (the device is powered on again, a node is reset, or communication is reset) next
time, default values (factory defaults) are loaded.

To restore default parameters, specify the sub-index of the restoration area and write "load" based on ASCII code. If other
values are written, restoring default parameters fails. The mapping between ASCII codes and hexadecimal data is as follows:

MSB LSB
ASCII d a o} |
Hexadecimal 64h 61h 6Fh 6Ch
Value Meaning
0 The device cannot restore default parameters.
1 The device can restore default parameters.

The value returned after a sub-index is read indicates the mode in which the sub-index restores default parameters.
The 1IS620P servo drive can restore default parameters. The value 1 is returned after a non-zero sub-index is read and saved.

Name Highest Sub-index Supported Data - Data Uint8
Sub-index Structure Type
S pccessibilty RO | Mappin No  |Relevant Data 4 Factory 4
y PPIng Mode Range Default
Name Restore All Default Parameters Data - Data Uint32
Structure Type
o . Relevant Data Factory
Accessibility RW Mapping NO Mode - e - Default 1

Restore all default parameters in the object dictionary list.
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N Restore default parameters of communication objects Data Data Uint32
ame - in
Sub-index (Restore Communication Default Parameters) Structure Type
02h
— . Relevant Data Factory
Accessibility RW Mapping NO Mode - e - Default 1

Restore default parameters of the object group 1000h.

Restore default parameters of objects in the sub-
Name protocol area Lzt - Dzt Uint32

o Structure Type
(Restore Application Default Parameters)
— . Relevant Data Factory
Accessibility RW Mapping NO Mode - - Default 1
Restore default parameters of the object group 6000h.
Restore Manufacturer Defined Data Data .
Name - Uint32
Sub-index Default Parameters Structure Type
04h
. . Relevant Data Factory
Accessibility RW Mapping NO Mode - Ee - Default 1
Restore default parameters of the object group 2000h.
Data Data .
Name COB-ID (COB-ID Emergency Message) Structure VAR T Uint32
L . Relevant Data . Factory | 0x80+
Accessibility RW Mapping NO Mode - - Uint 32 Default | Node,_ID

he highest bit indicates whether to disable the emergency packet of the device. Only the data "0x80+Node_ID" can be written
or the bit to enable the emergency packet of the device.

If the data "0x80000080+Node_ID" is written, the emergency packet is disabled.

hen the emergency packet takes effect, its COB-ID must be consistent with the object.

Name Consumer Heartbeat Time Data ARR Data Uint32
Index Structure Type
1016h . . Relevant Data Factory
Accessibility RW Mapping NO Mode - e - Default -

Parameters include the address of the monitored node and actual consumer time, which must be longer than the heartbeat
producer time (unit: ms) of the corresponding node. Two different consumer time cannot be set for one node.

The parameters are described as followed:

31 24|23 16 | 15 0
Monitored o

Reserved (0) address Monitoring time

MSB LSB

The value returned after a sub-index is read indicates the mode in which the sub-index restores default parameters.
The 1IS620P servo drive can restore default parameters. The value 1 is returned after a non-zero sub-index is read and saved.
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Name Highest Sub-index Supported Data - Data Uint8
Sub-index Structure Type
Accessibilty RO |Mapping| NO R:/'Ii‘é‘;”t R'?;t:e 5 ';ae‘;;‘:ﬁt’ 5
Consumer Heartbeat Time Data - Data Uint32
Sub-index Structure Type
. Relevant Data . Factory
RW Mapping NO Mode En Uint 32 Default 0
Producer Heartbeat Time Data VAR Data | ;116
Structure Type
o . Relevant Data . Factory
Accessibility RW Mapping NO Mode Ere Uint 16 Default 0
he unit is ms.
. . Data Data Related to
Index Name \dentity Object Structure REC Type individual
1018h S . Relevant Data Factory
Accessibility RO Mapping NO Mode Range - Default -
Name Highest Sub-index Supported Data - Data Uint8
Sub-index Structure Type
00h . . Relevant Data Factory
Accessibility RO Mapping NO Mode e 3 Default 3
Name Vendor-ID Data - Data | ;i35
Structure Type
Accessibilty RO |Mapping.  NO R:/'Ii‘éznt RE;it:e Uint 32 EZ?LZ"I‘{ 0x3B9
Unique ID allocated by the CiA organization.
Name Product Code Data - Data Uint32
Sub-index Structure Type
02h
Accessibilty RO |Mapping.  NO R:/"i‘é:”t RE;it:e Uint 32 ';Z‘;ta‘:;’t’ 0xD0107

follows:

31 16 | 15 0
Product Series Product Model
MLB LSB

The product series and models of Inovance device codes and electronic labels are associated. The mapping between them is as
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Name Revision Number Data - Data Uint32
Sub-index Structure Type
3h o . Relevant Data . Factory
Accessibility RO Mapping NO Mode - Reree Uint 32 Default 0x1920001
The parameter is associated with the software version (100Ah). Its meaning is as follows:

31 16 | 15 0

Primary revision Secondary revision

MLB LSB

Main revisions are based on the number 0x192. Each time when the code is updated, the next revision number accumulates

upward.
Name Error Behavior Data ARR Data uint8
Index Structure Type
1029h - . Relevant Data Factory
Accessibility RW Mapping NO Mode - R - Default -

Status control over automatic steering required by the NMT during CANopen communication when errors of different types
occur. Based on different values, different status of NMT steering is provided.

Value Meaning
0 The current operating status is switched to the pre-
operation status.
1 The current status is maintained.

2 Switch to the stop status.

Other |Reserved

The IS620P servo drive only supports automatic NMT conversion in the case of communication failure.

Name Highest Sub-index Supported Data - Data Uint8
Sub-index Structure Type
N occibiity) RO | Mappin No  |relevant ; Data 1 Factory 1
y Pping Mode Range Default
Name Communication Error Data - Data Uint8
Sub-index Structure Type
. . Relevant Data . Factory
Accessibility, RW Mapping NO Mode - . Uint 8 Default 0
Communication errors include: NMT error control timeout, PDO length error, and bus separation.
Name SDO Server Parameter Data REC Data Sbo
Structure Type parameter
- . Relevant Data Factory
Accessibility RO Mapping NO Mode - Range - Default -
The default SDO always exists and is a read-only constant.

(@)

Object Dictionary

173



(0))

Object Dictionary

174

Chapter 6 Object Dictionary

IS620P Series Servo Application Manual - CANopen Communication

Name Highest Sub-index Supported Data - Data Uint8
Sub-index Structure Type
S pccessbiity| RO |Mapping] NO |Relevant Data 2 Factory 2
y pping Mode Range Default
Name COB-ID (COB-ID Client — Server(rx)) Data - Data | ;a0
Sub-index Structure Type
01h - . Relevant Data . Factory | 0x600 +
Accessibility RO Mapping NO Mode - e Uint 32 Default | Node ID
Name COB-ID (COB-ID Server — Client(tx)) Stzittire ; %a;: Uint32
o . Relevant Data . Factory | 0x580 +
Accessibility RO Mapping NO Mode - Reree Uint 32 Default | Node_ID
Index Name RPDO Communication Parameter Stll'::zttire REC 1[_);;: parF;Ii?ater
1400H to
o . Relevant Data Factory
1403h - - -
Accessibility| RW Mapping NO Mode Range Default
Name Highest Sub-index Supported Data - Data Uint8
Sub-index Structure Type
00h o . Relevant Data Factory
Accessibility RO Mapping NO Mode - Rerae 2t06 Default 2
Name COB-ID Used by RPDO Data - Data Uint32
Sub-index Structure Type
01h o . Relevant Data . Factory
Accessibility RW Mapping NO Mode - R Uint 32 Default See below.

1400h: 0x00000200 + Node_ID
1401h: 0x80000300 + Node_ID
1402h: 0x80000400 + Node_ID
1403h: 0x80000500 + Node_ID

Only the highest bit can be changed. When the highest bit is 0, the PDO is valid; when the highest bit is 1, the PDO is invalid.
The factory settings are as follows:




IS620P Series Servo Application Manual - CANopen Communication

Chapter 6 Object Dictionary

Name Transmission Type Data - Data Uint8
Sub-index Structure Type
0zh o . Relevant Data . Factory
Accessibility RW Mapping NO Mode - Feree Uint 8 Default 255
The parameter value can be modified only when the PDO is invalid.
Different values indicate different PDO transmission types. See the table below:
Value Meaning
0 Synchronous,
acyclic
1to 240 Synchronous, cyclic
254, 255 Asynchro.nous,
acyclic
Mapping
Index Name RPDO Mapping Parameter Data REC Data parameter of
Structure Type
1600h to RPDO
. . Relevant Data Factory
Accessibility RW Mapping NO Mode - Ee. - Default -

The object can be modified only when the PDO is invalid. The total length of a mapping object cannot exceed 64 bits. Mapping
based on bytes instead of bits is supported.

Number of Mapped Application Data Data )
. . - Uint8
Objects in PDO Structure Type
. Relevant Data Factory
RW Mapping NO Mode i Range Oto® Default )
When 0 is written, the mapping objects of other sub-indexes are cleared.
o . Data Data .
Application Object Structure - pe Uint32
. Relevant Data . Factory
RW  [Mapping NO Mode ) Range Uint 321 pefault )

Sub-indexes are written in the following format:

The indexes and sub-indexes of mapping objects must exist in the object dictionary list. The attribute of mapping objects is
readable and the objects can be mapped.

31 16 |15 8|7 0
Index Sub-index Object Length
MLB LSB
Default mapping content of an RPDO
1) RPDO1:
Sub-index Value Meaning
0 1 One object is mapped.
1 0x60400010 Command word
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2) RPDO2:
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60400010 Command word
2 0x60600008 Running mode selection
3) RPDO3:
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60400010 Command word
2 0x607A0020 Target position
4) RPDO4:
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60400010 Command word
2 0x60FF0020 Target velocity
Data Data Communication
Index Name TPDO Communication Parameter REC parameter of
Structure Type PDO
1800h to
1803h - . Relevant Data Factory
Accessibility RW Mapping NO Mode - S - Default -
Name Highest Sub-index Supported Data - Data Uint8
Sub-index Structure Type
S accessibilty RO | Mappin No  Relevant Data 2106 | actor 5
Y Pping Mode Range Default
Name COB-ID Used by TPDO Data ; Data | ;30
Sub-index Structure Type
01h o . Relevant Data . Factory
Accessibility RW Mapping NO Mode - Feli Uint 32 Default See below.

The factory settings are as follows:

Only the highest bit and the second highest bit can be modified.
When the highest bit is 0, the PDO is valid; when the highest bit is 1, the PDO is invalid.

The second highest bit indicates whether to support a remote frame in triggering the PDO. Because the IS620P servo drive does
not support the function, the bit is meaningless. It is recommended that the bit is set to 1, which indicates that a remote frame is
not allowed to trigger the PDO.

1800h: 0x40000180 + Node_ID
1801h: 0xC0000280 + Node_ID
1802h: 0xC0000380 + Node_ID
1803h: 0xC0000480 + Node_ID
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o Data Data .
Name Transmission Type Structure - Type Uint8
o . Relevant Data . Factory
Accessibility RW Mapping NO Mode - Eree Uint 8 Default 255
The parameter value can be modified only when the PDO is invalid. Different values indicate different PDO transmission types.
See the table below:
Value Meaning
0 Synchronous,
acyclic
1 to 240 Synchro.nous,
cyclic
254, 255 Asynchro.nous,
acyclic
Other Reserved
Name Inhibit Time Data - Data | ;i 116
Sub-index Structure Type
S accessibiity  RW | Mappin No  (Relevant Data | ;4 | Factory 0
y Pping Mode Range Default
The parameter value can be modified only when the PDO is invalid.
The unit is 100 us. When the parameter is set to 0, the inhabit time is invalid.
Name Event Timer Data - Data Uint16
Sub-index Structure Type
S pccessibilt RW  |Mappin No  (Relevant Data | 4 | Faclol 0
y Pping Mode Range Default
The parameter value can be modified only when the PDO is invalid.
The unitis 1 ms. When the parameter is set to 0, the event timer is invalid.
. Data Data | PDO mapping
Name TPDO Mapping Structure REC Type parameter
o . Relevant Data Factory
Accessibility RW Mapping NO Mode - R - Default -

based on bytes instead of bits is supported.

The object can be modified only when the PDO is invalid. The total length of a mapping object cannot exceed 64 bits. Mapping

Number of Mapped Application Data Data )
. Name ) } - Uint8
Sub-index Objects in TPDO Structure Type
00h - . Relevant Data Factory
Accessibility RW Mapping NO Mode - e 0to 8 Default -

hen 0 is written, the mapping objects of other sub-indexes are cleared.
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N . Data Data .
Sub-index Name Application Object St - Type Uint32
1-8h L . Relevant Data . Factory
Accessibility RW Mapping NO Mode - Range uint 32 Default -

The indexes and sub-indexes of mapping objects must exist in the object dictionary list. The attribute of mapping objects is
readable and the objects can be mapped.

Sub-indexes are written in the following format:

31 16 |15 8|7 0
Index Sub-index Object Length
MLB LSB

Default mapping content of an TPDO:

1) TPDO1:
Sub-index Value Meaning
0 1 One object is mapped.
1 0x60410010 Status word
2) TPDO2:
Sub-index Value Meaning
6 0 2 Two objects are mapped.
1 0x60410010 Status word
g 2 0x60610008 Current running mode
2
? 3) TPDO3:
(=)
_:‘é Sub-index Value Meaning
5? 0 2 Two objects are mapped.
1 0x60410010 Status word
2 0x60640020 Current position
4) TPD04:
Sub-index Value Meaning
0 2 Two objects are mapped.
1 0x60410010 Status word
2 0x606C0020 Current speed
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6.5.2 Details of Parameters Defined by the Manufacturer

For parameters that are the same as functions of the IS620P servo drive, see the IS620P Series Servo De-
sign and Maintenance User Manual. This section lists only parameters whose functions are changed.

Name Position Control Parameters Data ARR Data Uint16
Structure Type
Accessibilit i Maboin i Relevant i Data OD data | Factory | OD default
y pping Mode Range range Default value
It sets position control parameters.
Name Position window unit set Data - Data Uint16
Sub-index Structure Type
N\ cossibilty.  RW Mapping|  vES  |Reevant Data | 4 | Factory 0
y PPIng Mode Range Default
It sets the unit of the position window in 6067h.
Value Unit
0 Encoder unit
1 Reference unit
Name Torque Control Parameters Data ARR Data Uint16
Structure Type
o . Relevant Data Factory | OD default
Accessibility - Mapping - Mode - Range OD data range Default value
It sets torque control parameters.
- Data Data .
Name Speed limit source Structure - Te Uint16
o . Relevant Data Factory
Accessibility RW Mapping YES Mode All Range O0to3 Default 0
It sets the unit of the position window in 6067h.
Value Selection of speed limit source
0 Internal speed limit
1 V-Lmt is used as input of external
speed limit.
V-SEL is used to select speed limit 1
2 o
or speed limit 2.
3 607F is used for the speed limit.
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Fault and Protection Parameters Data ARR Data Uint16
Structure Type
) Maboin ) Relevant ) Data OD Data | Factory | OD Default
pping Mode Range Range Default Value
It sets the fault and protection parameters.
Absolute Position Limit Set Data - Data Uint16
Structure Type
. Relevant Data Factory
RW Mapping YES Mode All Range Oto2 Default 0
It sets the conditions for enabling absolute position limit.
Value Communication rate
0 Disable
1 Enable
2 Enable software position limit after
homing
Communication Parameters Data ARR Data uUint16
Structure Type
i Mabpin i Relevant i Data OD Data | Factory | OD Default
PPIng Mode Range Range Default Value
It sets communication parameters.
Name Axis Address Data - Data Uint16
Structure Type
o . Relevant Data Factory
Accessibility RW Mapping NO Mode All e 1to 127 Default 1

Object Dictionary

It sets the axis address of the servo drive.
hen multiple servo drives are connected for networking, each drive can have only one unique address; otherwise,
communication becomes abnormal or communication fails.
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Name CAN Communication Baud Rate Data - Data Uint16
Sub-index Structure Type
S ccessibilty RW | Mappin No  |Relevant Data Oto7 | Factory 5
U S Mode Range Default

communication data am

Value

Communication rate

20 k

50 k

100 k

125k

250 k

500 k

1™

N[l OWIN~|O

1™

ount).

It sets the communication rate between the servo drive and the host computer during CAN communication.

An appropriate communication rate should be set according to actual use conditions (communication distance and

The communication rate set in the servo drive must be the same as that in the host computer. Otherwise, communication fails.

Update Function Data Data )
Name . ) o - Uint16
Sub-index Code Values Written via Communication to EEPROM | Structure Type
OEh
- . Relevant Data Factory
Accessibility RW Mapping YES Mode All . 0to3 Default 0

It sets whether parameters modified in communication are stored in the EEPROM.

If parameters need to be stored in the EEPROM, 200C-0EH must be set before parameters are modified.

Value Name Description

0 Not store -
Parameters in 2000h refer to functional codes of the IS620P servo

1 Store parameters in | drive.

2000h. When 200C-0Eh is set to 1, parameters modified in RS232/485

communication can also be stored in the EEPROM.

2 g(t)c())rghparameters n Parameters in 6000h refer to object dictionaries in the DSP402 area.

3 Store all parameters. | Parameters in 2000h and 6000h are stored in the EEPROM.
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6.5. 3 Details of Parameters Defined by Sub-protocols

Name Error Code Data VAR Data Uint16
Index Structure Type
603Fh o . Relevant Data Factory
Accessibility RO Mapping| TPDO Mode All Fense 0 to 65535 Default -

When an error described in the DSP402 sub-protocol occurs in the servo drive, 603Fh is the same as the description in
DSP402. For details, see Section 5.1.

When an error specified by the user occurs in the servo drive, 603Fh is OxFF00. The value of 603Fh is in hexadecimal.
In addition, the object dictionary 203Fh displays auxiliary bytes of fault codes in hexadecimal.

The value of 203Fh is in hexadecimal; the high 16 bits indicate the manufacturer internal fault code, and the low 16 bits indicate
the manufacturer external fault code.

Name Control Word Data VAR Data | ;516
Index Structure Type
6040h - . Relevant Data Factory
Accessibility RW Mapping YES Mode All Range 0 to 65535 Default 0
It controls the state machine of the servo drive.
bit Name Description
0: Disabled
0 Servo ready 1- Enabled
. 0: Disabled
1 Switch on 1- Enabled
. 0: Enabled
2 Quick stop 1: Disabled
. 0: Disabled
3 Running 1: Enabled
4106 Related to drive modes.
Fault reset is implemented for faults and warnings that can be reset.
7 Fault reset The rising edge of bit7 is valid.
If bit7 is 1, other control commands are invalid.
8 Halt Not supported
9to 10 NA Reserved
11to 15 Defined by the Reserved
manufacturer

@ Note:

B All bits in the control word constitute a control command. One bit is meaningless if it is set separately.

B The meanings of bit0 to bit3 and bit7 are the same in each mode of the servo drive. The servo drive switches to the preset
status according to the CiA402 state machine only when control words are sent in sequence. Each command corresponds to
one status.

B The meanings of bit4 to bit6 vary according to the drive modes. For details, see control commands in different modes.
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L Name Status Word Str?jittire VAR ?;;Z Uint16
oo Accessibilty RO |Mapping. TPDO R:/'li‘ézm Al Rzit:e 0 to 65535 ';aecf:;’t' -
It indicates the state of the servo drive.
bit Name Description
0 No fault -
1 Wait to enable )
servo

2 Running -

3 Fault -

4 Switch on -

5 Quick stop -

6 Servo ready -

7 Warning -

s Ehre e
0: In a mode other than CANopen mode, some 1S620P standard

9 Remote control software functions can be used.
1: CANopen remote control mode
0: The target position is not reached.

10 Target reached o
1: The target position is reached.
0: The position reference or feedback does not reach the software
internal position limit.

Software internal 1: When the position reference or feedback reaches the internal

1 position limit position limit, the servo drive runs by using the position limit as the
target position in a position mode and stops after the motor reaches
the limit. If a reverse displacement reference is entered, the motor
exits the position limit status and the bit is cleared.

12t0 13 Related to drive modes.

14 NA Reserved

) 0: Homing is not performed or complete.

15 Homing completed o o

1: Homing is complete and the reference point is found.

@ Note:

B All bits in the control word work together to show the current status of the servo drive. One bit is meaningless if it is set

separately.

B The meanings of bit0 to bit9 are the same in each mode of the servo drive. After control commands in 6040h are sent in
sequence, the servo drive shows a certain status.

B The meanings of bit12 to bit13 vary according to the drive modes. For details, see control commands in different modes.

B The meanings of bit10, bit11, and bit15 are the same in each mode of the servo drive and indicate the status after a control

mode is implemented.

(@)

Object Dictionary

183



Chapter 6 Object Dictionary IS620P Series Servo Application Manual - CANopen Communication

Name Quick Stop Option Code Data VAR Data Int16
Index Structure Type
605Ah o . Relevant Data Factory
Accessibility RW Mapping NO Mode All Range Oto7 Default 2
Set the quick stop mode.
Value Stop Mode

0 Free stop. The free running status is maintained.

1 Ramp stop based on the deceleration set in 6084h (hm: 609Ah). After stop, the
free running status is maintained.

2 Ramp stop based on the deceleration set in 6085h. After stop, the free running
status is maintained.

3 Torque stop for emergency stop set in 2007-10h. After stop, the free running
status is maintained.

4 NA

5 Ramp stop based on the deceleration set in 6084h (hm: 609Ah). After stop, the
position locked status is maintained.

6 Ramp stop based on the deceleration set in 6085h. After stop, the position
locked status is maintained.

- Torque stop for emergency stop set in 2007-10h. After stop, the position locked
status is maintained.

6 Name Modes of Operation Data VAR 2cld Int8
Index Structure Type
6060h Relevant Data Factory

- - .

e Accessibility RW Mapping YES Mode All S Oto7 Default 0
c

o

43 Select modes of operation:

a bit Description Remarks

§ 0 NA Reserved

§ 1 Profile position (PP) | For parameter settings, see "4.5 Profile Position Mode"

mode on Page <7>.
2 NA Reserved
3 Profile velocity (PV) | For parameter settings, see "4.8 Profile Velocity Mode"
mode on Page <7>.
4 Profile torque (PT) |For parameter settings, see "4.9 Profile Torque Mode"
mode on Page <7>.
5 NA Reserved
6 Homing mode For parameter settings, see "4.6 Homing Mode" on
Page <7>.
7 IP mode For palllrameter settings, see "4.7 Interpolated Position
Mode" on Page <7>.
B If an unsupported operation mode is selected through an SDO, a SDO error is returned.
B If an unsupported drive mode is selected through a PDO, the change of the drive mode is invalid.
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Name Modes of Operation Display Data VAR Data Int8
Index Structure Type
6061h o . Relevant Data Factory
Accessibility RO Mapping| TPDO Mode All Peree Oto7 Default -
Display the actual operation mode:
bit Description Description
0 NA Reserved
1 Profile position (PP) | For parameter settings, see "4.5 Profile Position Mode"
mode on Page <7>.
2 NA Reserved
3 Profile velocity (PV) | For parameter settings, see "4.8 Profile Velocity Mode"
mode on Page <7>.
4 Profile torque (PT) |For parameter settings, see "4.9 Profile Torque Mode"
mode on Page <7>.
5 NA Reserved
6 Homing mode For parameter settings, see "4.6 Homing Mode" on
Page <7>.
7 IP mode For pa'fameter settings, see "4.7 Interpolated Position
Mode" on Page <?7>.
Name Position Demand Value Data VAR Data Int32
Structure Type
o . Relevant . Data 31 31 Factory
Accessibility RO Mapping| TPDO Mode pp/hm/ip B -2° to (27 -1) Default -
It indicates the real-time position reference (user unit).
Position Actual Value Data VAR Data Int32
Structure Type
. Relevant Data 31 31 Factory
RO Mapping| TPDO Mode All Range -2" to (27 -1) Default -
It indicates the absolute position feedback in real time.
Name Position Actual Value Data VAR Data Int32
Structure Type
o . Relevant Data 31 31 Factory
Accessibility RO Mapping| TPDO Mode All Rerae -27 to (27 -1) Default -

It indicates the absolute position in real time, in reference unit.
Position Actual Value (6064h) x Position Factor (6093h) = Position Actual Value (6063h)
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Name Following Error Window Data VAR Data Uint32
Index Structure Type
6065h . . Relevant . Data 32 Factory
Accessibility RW Mapping YES Mode pp/hm/ip Rangs 0to(27-1) Default 3145728 p

It sets the position deviation threshold (user unit).

B When the difference value between Position Demand Value (6062h) and Position Actual Value (6064h) exceeds +6065h,
Er.B0O (excessive position deviation) occurs.

B When 6065h is set to OXFFFFFFFF, the servo drive does not detect whether the position deviation is excessive. Use this
setting with caution.

Name Position Window Data VAR Data | ;132
Structure Type
- . Relevant . Data 32 Factory
Accessibility RW Mapping YES Mode pp/hm/ip Range 0to (27-1) Default 734 p

It sets the position window.

If the difference value between 6062h and 6064h is within ==6067h and the time reaches 6068h, the position is considered to be
reached and bit10 of the status word 6041h is set to 1 in profile position mode.

This flag bit is valid only when the S-ON signal is valid in profile position mode.

Position Window Time Data VAR Data | ;116
Structure Type
. Relevant ) Data Factory
RW Mapping YES Mode pp/hm/ip et 0 to 65535 Default 0 ms

It sets the Position Window Time.

If the difference value between 6062h and 6064h is within 26067h, and the time reaches 6068h, the position is considered to
be reached and bit10 of the status word 604 1h is set to 1 in profile position mode.

This flag bit is valid only when the S-ON signal is valid in profile position control mode.

Name Velocity Demand Value Data VAR Data Int32
Structure Type
o . Relevant Data 31 31 Factory
Accessibility RO Mapping| TPDO Mode All R -2° to (27-1) Default -

It indicates the actual velocity reference.
In a position mode, 606Bh indicates the velocity reference corresponding to the position regulator.
In a velocity mode, 606Bh indicates the input reference of the speed regulator.

Name Velocity Actual Value Data VAR Data Int32
Structure Type
- . Relevant Data 31 31 Factory
Accessibility RO Mapping| TPDO Mode All Range -2 to (27 -1) Default -

It indicates the velocity actual value.
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. ) Data Data .
Velocity Window Structure VAR s Uint16
. Relevant Data Factory
RW Mapping YES Mode pv e 0 to 65535 Default 10 rpm

It sets the velocity threshold.
If the difference value between 60FFh and 606Ch is within =606Dh and the time reaches 606Eh, the position is considered to
be reached and bit10 of the status word 6041h is set to 1 in profile velocity mode.

his flag bit is valid only when the servo drive is enabled in profile velocity mode.

Velocity Window Time Data VAR Data uint16
Structure Type
. Relevant Data Factory
RW Mapping YES Mode pv . 0 to 65535 Default 0O ms

It sets the Velocity Window Time.

If the difference value between 60FFh and 606Ch is within £2606Dh and the time reaches 606Eh, the position is considered to
be reached and bit10 of the status word 604 1h is set to 1 in profile velocity mode.

This flag bit is valid only when the servo drive is enabled in profile velocity mode.

Figure 6-1 Velocity window

Target velocity 60FF

Velocity demand value 606B

Velocity V A Velocity actual value 606C
— = = = — = = >/— +606D
— —f — — — — — — — —\\ 06D
\
/
‘ ‘ Time't
\ \
- |- — — — |—+606D
- T T T T T I T T T — [ -606D
e e ‘
Velocity threshold 4N 4BN
output 6041 bit10 0 1 0 1 0
Name Velocity Threshold Data VAR Data | jii16
Index Structure Type
606Fh - . Relevant Data Factory
Accessibility RwW Mapping YES Mode pv Range 0 to 65535 Default 10 rpm

It sets the threshold for determining whether the velocity is 0.

When 606Ch is within 606Fh and the time reaches the value set by 6070h, the user velocity is 0. When either condition is not
met, the user velocity is considered not to be 0.

This flag bit is valid only in profile velocity mode.

This flag bit is unrelated to whether the servo drive is enabled.
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Name Velocity Threshold Time Data VAR Data | ;16
Index Structure Type
6070h o . Relevant Data Factory
Accessibility RW Mapping YES Mode pv Ferae 0 to 65535 Default 0ms

It sets the time window for determining whether the velocity is 0.

met, the user velocity is considered not to be 0.
This flag bit is valid only in profile velocity mode.
This flag bit is unrelated to whether the servo drive is enabled.

When 606Ch is within 606Fh and the time reaches the value set by 6070h, the user velocity is 0. When either condition is not

Figure 6-2 Velocity threshold

Target velocity 60FF
Velocity demand value 606B
Velocity V A / Velocity actual value 606C
+606F [— / —————————————— —
| | N
o06F | W | Timet
\ \ |
| |
| I\
‘ \
6070 | | ‘
6070_ 6070
Zerospeed > ﬂ""
output 6041 bit12 | |1 6070 0 0 1
Data Data
N T T VAR INTER1
ame arget Torque Structure Trmo 6
Rel " Dat OxEC78 to Fact
- . elevan ata actory
0x1388
Accessibility RW Mapping YES Mode PT CST R Default 0x0000
(Unit: 0.1%)
It sets the target torque in profile torque mode and cyclic synchronous torque mode.
The value 100% corresponds to the rated motor torque.
Name Torque Actual Value Data VAR Data | |\ rer16
Structure Type
. . Relevant Data - Factory
Accessibility RO Mapping| TPDO Mode All Range | (Unit: 0.1%) | Default -

It displays the internal actual torque of the servo drive.
The value 100% corresponds to the rated motor torque.
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Name Target Position Data VAR Data Int32
Index Structure Type
607Ah o . Relevant Data 31 31 Factory
Accessibility RW Mapping YES Mode pp Range -2° to (27-1) Default 0
It sets the target position of the servo drive in profile position mode.
Bit6 of 6040h Description
607Ah indicates the absolute target position of the current segment.
0 After positioning of the current segment is complete, 6064h is equal
to 607Ah.
607Ah indicates the target increment displacement of the current
1 segment.
After positioning of the current segment is complete, the user
displacement increment is equal to 607Ah.
Name Home Offset Data VAR Data Int32
Index Structure Type
607Ch . . Relevant Data 31 31 Factory
Accessibility RW Mapping YES Mode All Range -2° to (27-1) Default 0

It sets the physical location of mechanical zero that deviates from the home of the motor in position control modes (profile
position mode, interpolated position mode, and homing mode).

B The home offset takes effect in the following conditions: The device is powered on, the homing operation is complete, and
bit15 of the status word 6041h is set to 1.

B The home offset has the following effect:

After homing is complete: position actual value 6064h = 607Ch.
H If 607Ch is outside 607Dh (Software Absolute Limit), Er.D10 occurs (home offset setting error).

Name Software Position Limit Data ARR Data Int32
Index Structure Type
607Dh P . Relevant Data OD Data | Factory | OD Default
Accessibility RW Mapping YES Mode All . Range Default Value

It sets the minimum and maximum software absolute position limits.

Min software position limit = (607D-01h)

Max software position limit = (607D-02h)

B This parameter is used to judge the absolute position. When the homing operation is not performed, this parameter is invalid.

B The conditions of software position limit are set in the functional code HOA-01 (object dictionary 0x200A-02h).

0: No absolute software position limit
1: Valid absolute software position limit

2: Valid absolute software position limit after homing The absolute software position takes effect in the following conditions: The
homing operation is complete and bit15 of the status word 6041h is set to 1.

B If the minimum software position limit is larger than the maximum software position limit, Er.D09 (software position limit setting
error) occurs.

B When the position reference or position feedback reaches the internal position limit, the servo drive runs by using the position
limit as the target position in a position mode, stops after the motor reaches the limit, and prompts a limit fault. If a reverse
displacement reference is entered, the motor exits the position limit status and the bit is cleared.

B When the external DI limit switch and internal software position limit are valid at the same time, the limit status is determined
by the external DI limit switch.
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Name Number of Entries Data - Data Uint8
Sub-index Structure Type
A nccessibilty RO Mappin No |Relevant Data 2 Factory 2
y ppIng Mode Range Default
Name Min Software Position Limit Data - Data Int32
Sub-index Structure Type
01h - . Relevant Data 31 31 Factory 31
Accessibility RW Mapping YES Mode - FenE -2 to (27 -1) Default 2°p
It sets the minimum software position limit, relative to the mechanical zero.
Min software position limit = (607D-01h)
Max Software Position Limit Data - Data Int32
Sub-index Structure Type
. Relevant Data 31 31 Factory 31
RW Mapping YES Mode - e -2 to(27-1) Default 2 -1p
It sets the maximum software position limit, relative to the mechanical zero.
Max software position limit = (607D-02h)
. Data .
Name Polarity VAR Data Type Uint8
Index Structure
607Eh - . Data OD Data Factory
Accessibility RW Mapping YES Range Range Default 0
Set the polarity of position or velocity references.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Position Speed Torque
reference reference reference NA NA NA NA NA
polarity polarity feature

When Bit7 is 1, it indicates the position referencex(-1) reverses the motor in standard position mode or interpolated position
mode.
When Bit6 is 1, it indicates the speed reference (60FFh)x(-1) reverses the motor in velocity mode.

When Bit5 is 1, it indicates the torque reference (607 1h)x(-1) reverses the motor in torque mode.

NA: not defined

Name Max Profile Velocity Data VAR Data | ;30
Structure Type
. . Relevant Data 32 Factory
Accessibility RW Mapping YES Mode All Range 0to(277°-1) Default 6000 rpm

It sets the maximum running speed.
The set value takes effect when the velocity reference of the slave node changes.
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Name Profile Velocity Data VAR Data | 30
Structure Type
A o . Relevant Data 32 Factory
ccessibility RW Mapping YES Mode pp Rangs 0to(27-1) Default 100 rpm
It sets the constant running speed of the displacement reference in profile position mode.
he set value takes effect after the slave node receives the displacement reference.
Name Profile Acceleration Data VAR Data | 32
Index Structure Type
6083h . . Relevant Data 32 Factory
Accessibility RW Mapping YES Mode pp/pv Range 0to(27-1) Default 100 rpm/ms

It sets the acceleration of the displacement reference in profile position mode.
The set value takes effect after the slave node receives the displacement reference.

H By default, the object dictionary means that the acceleration (in the unit of rpm/ms) of the motor from 0 rpm to 1000 rpm. It is
calculated in the following formula:

1000rpm

6083h(rpm/ms) =
Xms

X: time used by the motor to decelerate from 0 rpm to 1000 rpm. For example, 10 rpm/ms means that X equals 100 ms, that is,
the motor accelerates to 1000 rpm within 100 ms.

B If the parameter is set 0, the value is forcibly changed into 1.

Name Profile Deceleration Data VAR Data | ;32
Index Structure Type
6084h o . Relevant Data 32 Factory
Accessibility RW Mapping YES Mode pp/pv Range Oto (27-1) Default 100 rpm/ms

It sets the deceleration of the displacement reference in profile position mode.
The set value takes effect after the slave node receives the displacement reference.

H By default, the object dictionary means that the deceleration (in the unit of rpm/ms) of the motor from 1000 rpm to O rpm. It is
calculated in the following formula:

1000rpm

6084h(rpm/ms) = N
ms

X: time used by the motor to decelerate from 1000 rpm to O rpm. For example, 100 rpm/ms means that X equals 10 ms, that is,
the motor decelerates from 1000 rpm to 0 within 10 ms.

B If the parameter is set 0, the value is forcibly changed into 1.
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Name Quick Stop Deceleration Data VAR Data Uint32
Index Structure Type
6085h o . Relevant Data 32 Factory
Accessibility RW Mapping YES Mode All Rangs 0to(27°-1) Default 100 rpm/ms

It sets the deceleration when the quick stop command (6040h is set to 0x0002) and stop mode (605Ah is set to 2 or 5) are valid.
H By default, the object dictionary means that the deceleration (in the unit of rpm/ms) of the motor from 1000 rpm to O rpm. It is
calculated in the following formula:
1000rpm

6085h(rpm/ms) =
Xms

X: time used by the motor to decelerate from 1000 rpm to O rpm. For example, 100 rpm/ms means that X equals 10 ms, that is,
the motor decelerates from 1000 rpm to 0 within 10 ms.

B If the parameter is set 0, the value is forcibly changed into 1.

. ) Data Data
Name Motion Profile Type Structure VAR Tre Int16
- . Relevant Data Factory
Accessibility RW Mapping YES Mode pp/pv Range 0 Default 0
It sets the motion profile type of a motor position reference or speed reference.
0: Linear
Name Torque Slope Data VAR Data | \\SIGNED32
Structure Type
Index
6087h 0x00000000 to
Accessibilty’ RW  |Mapping| YES |ReeVant progr | DAl o cererrrr | FECOY o rrRRRRFF
Mode Range (Unit: 0.1%s) Default

It sets the acceleration of the torque reference in profile torque mode, that is, torque increment per second.

In profile torque or cyclic synchronous torque mode, if 605A (Quick stop option code) is set to 1, 2, 5 or 6 or 605D (Halt option
code) is set to 1 or 2, the servo drive decelerates and stops according to the setting of 6087h.

If the value exceeds the torque reference limit, the limit is forcibly used.

If the parameter is set 0, the value is forcibly changed into 1.
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Name Homing Method Data VAR Data Int8
Index Structure Type
6098h o . Relevant Data Factory
Accessibility RW Mapping YES Mode hm S 0to 35 Default 0

It selects the homing method.

Value Description

1 Reverse homing is performed and the deceleration point is the reverse limit switch. The home is the motor Z
signal. The falling edge of the reverse limit must be reached before the motor Z signal.

o Forward homing is performed and the deceleration point is the forward limit switch. The home is the motor Z
signal. The falling edge of the forward limit must be reached before the motor Z signal.

3 Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
The falling edge of the forward limit on one side must be reached before the motor Z signal.

4 Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
The rising edge of the home limit on one side must be reached before the motor Z signal.

5 Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
The falling edge of the forward limit on one side must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.

6 The rising edge of the home limit on one side must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.

! The falling edge of the forward limit on one side must be reached before the motor Z signal.
Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.

8 The rising edge of the home limit on one side must be reached before the motor Z signal.

9 Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
The rising edge of the home limit on another side must be reached before the motor Z signal.

10 Forward homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
The falling edge of the home limit on another side must be reached before the motor Z signal.

1 Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
The falling edge of the home limit on one side must be reached before the motor Z signal.

12 Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal.
The rising edge of the home limit on one side must be reached before the motor Z signal.
Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal

13 on anther side of the home switch. The rising edge of the home limit on another side must be reached before
the motor Z signal.
Reverse homing is performed and the deceleration point is the home switch. The home is the motor Z signal

14 on anther side of the home switch. The falling edge of the home limit another side must be reached before
the motor Z signal.

17 to 32 | Similar to 1 to 14. However, the deceleration point overlaps with the home.

33 Reverse homing is performed and the home is the motor Z signal.

34 Forward homing is performed and the home is the motor Z signal.

35 The current position is used as the home.

When 6098h is set to 15, 16, 31 or 32, the parameter is meaningless and the servo drive does not perform any homing

operation.
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. Data Data .
Homing Speeds Structure ARR T Uint32
. Relevant Data OD Data | Factory | OD Default
RW Mapping YES Mode Al Range Range Default Value
It sets the two speeds used in homing mode:
B Speed during search for switch
B Speed during search for zero
Name Number of Entries Data - Data Uint8
Sub-index Structure Type
S nccessibilty. RO | Mappin No |Relevant Data 2 Factory 2
y Pping Mode Range Default
Name Speed During Search for Switch Data - Data Uint32
Sub-index Structure Type
01h - . Relevant Data 2 Factory
Accessibility RW Mapping YES Mode - Range 0to(27°-1) Default 100 rpm

It sets the speed during search for the deceleration point signal. The speed can be set to a large value to prevent homing
imeout due to long homing time.

Name Speed During Search for Zero Data - Data Int32
Sub-index Structure Type
o . Relevant Data 32 Factory
Accessibility RW Mapping YES Mode - R 0to (27-1) Default 10 rpm

It sets the speed (user speed unit) during search for the home signal. The parameter can be set to a small value to prevent
overshoot during high-speed stop and large deviation of the stop position from the preset mechanical home.

Name Homing Acceleration Data VAR Data Uint32
Index Structure Type
609Ah - . Relevant Data 32 Factory
Accessibility RW Mapping YES Mode hm e O0to(27-1) Default 100 rpm/ms

It sets the acceleration during the homing operation.
The setting value take effect after homing is enabled.
H By default, the object dictionary means that the acceleration (in the unit of rpm/ms) of the motor from 0 rpm to 1000 rpm. It is
calculated in the following formula:
1000rpm

609Ah(rpm/ms) = X
ms

X: time used by the motor to decelerate from 0 rpm to 1000 rpm. For example, 10 rpom/ms means that X equals 100 ms, that is,
the motor accelerates to 1000 rpm within 100 ms.

Name Interpolation Data Record RClE ARR BClE Int32
Structure Type
- : Relevant . Data OD Data | Factory | OD Default
Accessibility RW Mapping YES Mode 'P Range Range Default Value

It sets the displacement reference in interpolated position mode.
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Name Number of Entries Data - Data Uint8
Sub-index Structure Type
00h o . Relevant Data Factory
Accessibility RO Mapping NO Mode - Eeee 1 Default 1
Name First Interpolation Point Data - Data Int32
Sub-index Structure Type
01h o . Relevant Data 31 31 Factory
Accessibility RW Mapping YES Mode - P -2° to (27 -1) Default 0

Interpolation displacement is an absolute displacement reference.
hen the interpolated position mode is used, 60C1-1h mus be set to a synchronous PDO and the transmission type is set to 1.
Every time when the synchronization cycle is reached, the host computer sends a displacement reference to the slave node.

Name Interpolation Time Period Data ARR Data Uint8
Index Structure Type
60C2h o . Relevant . Data Factory | OD Default
Accessibility RW Mapping YES Mode ip et OD Data Range Default Value

It sets the interpolation period in interpolated position mode.
The 1IS620P servo drive supports the synchronization cycle in the range 1 ms to 20 ms. When a synchronization cycle beyond
the range is set, the synchronization cycle is set to a limited value.

The synchronization period must be set when the servo drive stops running. If the servo driving is running, the setting does not
take effect.

(@)

>
Name Number of Entries Data - Data Uint8 o
Sub-index Structure Type S
+
(010] ! o
Accessibility RO Mapping NO R:/:i\éznt - RDa?\tgae 2 EZ(;;OLK 2 a
8
Name Interpolation Time Units StIr:L)JacEtire - _I?;;: Uint8
o . Relevant Data Factory
Accessibility RW Mapping YES Mode - Range 1t0 20 Default 1
It set the interpolation time units.

Interpolation Time Index Stll”:l).litt?.lre - 1[_);;: Int8
. Relevant Data Factory
RO Mapping|  TPDO Mode i Range 3 Default -3

It sets the interpolation time index.

-3 indicates the time unit is ms. Therefore, the actual interpolation period (ms) is 60C2-01h.
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Name Max Profile Acceleration Data VAR Data Uint32
Index Structure Type
60C5h — . Relevant Data 32 Factory
Accessibility RW Mapping YES Mode All Range 0to(27-1) Default 1000 rpm/ms

It sets the maximum allowed deceleration in profile position mode, profile velocity mode, or homing mode.

The set value takes effect when the motor runs in accelerated mode next time.

M By default, the object dictionary means that the maximum acceleration (in the unit of rpm/ms) of the motor from 0 rpm to 1000
rpm. It is calculated in the following formula:

1000rpm

60C5h(rpm/ms) =
Xms

X: time used by the motor to decelerate from 0 rpm to 1000 rpm. For example, 1000 rpm/ms means that X equals 1 ms, that is,
the motor accelerates to 1000 rpm within 1 ms.

M If the parameter is set 0, the value is forcibly changed into 1.

Name Max Profile Deceleration Data VAR Data Uint32
Index Structure Type
60C6h o . Relevant Data 32 Factory
Accessibility RW Mapping YES Mode All Range 0to(27°-1) Default 1000 rpm/ms

It sets the maximum allowed acceleration in profile position mode, profile velocity mode, or homing mode.

The set value takes effect when the motor runs in decelerated mode next time.

H By default, the object dictionary means that the maximum deceleration (in the unit of rpm/ms) of the motor from 1000 rpm to
0 rpm. It is calculated in the following formula:

1000rpm

60C6h(rpm/ms) =
Xms

X: time used by the motor to decelerate from 10000 rpm to O rpm. For example, 1000 rpm/ms means that X equals 1 ms, that
is, the motor decelerates from 1000 rpm to O within 1 ms.

Bl If the parameter is set 0, the value is forcibly changed into 1.

Following Error Actual Value Data VAR Data Int32
Structure Type
. Relevant ) Data 31 31 Factory
RO Mapping| TPDO Mode pp/hm/ip Raae -2 to (27 1) Default -
It indicates the real-time position deviation (in user position unit).
Name Position Demand Value Data VAR Data | 5
Structure Type
o . Relevant : Data 31 31 Factory
Accessibility RO Mapping| TPDO Mode pp/hm/ip S -2° to (27 -1) Default -

It indicates the real-time position reference of the motor.
Position Demand Value (6062h) x Position Factor (6093h) = Position Demand Value (60FCh)
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Name Digital Input Data VAR Data | ;30
Index Structure Type
60FDh . . Relevant Data 32 Factory
Accessibility RO Mapping| TPDO Mode All Ee 0to(27°-1) Default -
It indicates whether the current DI terminal logic of the servo drive is valid.
0: Invalid
1: Valid
The DI signal indicated by each bit is described as follows:
31to 16 15t0 4 53 2 1 0
Defined by the
Y ) . Positive limit Negative limit
manufacturer | Reserved Not defined Home switch switch switch
(Not defined)
Name Digital Output StElittire ARR ?;;2 Uint32
. . Relevant Data Factory | OD Default
Accessibility RO Mapping| TPDO Mode All Feri OD Data Range Default Value
It indicates whether the current DO terminal logic of the servo drive.
Name Number of Entries Data - Data Uint8
Sub-index Structure Type
S ncoessbilty RO | Mappin no |Relevant Data 1 Factory 1
Y pping Mode Range Default
Name Physical Outputs Data - Data Uint32
Sub-index Structure Type
01h . . Relevant Data 32 Factory
ccessibility RO Mapping| TPDO Mode - . 0to(277°-1) Default 0
It indicates whether the current DO terminal logic of the servo drive is valid.
0: Invalid
1: Valid
The DO signal indicated by each bit is described as follows:
31to 16 1510 1 0
Defined by the
manufacturer Reserved Brake output
(Not defined)
Name Target Velocity St:ﬂire VAR ?;‘;: Int32
o . Relevant Data 31 31 Factory
Accessibility RW Mapping YES Mode pv Range 2" to(27-1) Default 0 rpm

It sets the user velocity in position profile mode.
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Name Supported Drive Modes Data VAR Data Uint32
Index Structure Type
6502h — . Relevant Data 0to Factory
Accessibility RO Mapping| TPDO Mode - Range | 4294967295 | Default 0x0000006D
It indicates the supported drive modes.
Support
bit Description 0: Not supported
1: Supported
Profile position (PP)
0 1
mode
1 vl 0
Profile velocity (PV)
2 1
mode
3 tq
4 NA 0
5 Homing (HM) mode
6 Interpolated position 1
(IP) mode
71015 |NA Reserved
16 to 31 Defined by the Reserved
manufacturer
If the CANopen device supports the object dictionary 6502h, you can learn the drive modes supported by the servo drive from
6502h.
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This chapter describes specific operations based on position modes. For details, see "4.8 Profile Velocity Mode" on

Page 122.

Chapter 7 Application Cases

In a position mode, objects that are used as PDOs are allocated as follows:

Table 7-1 PDO allocation

PDO Object Meaning Bit Length
6040h-00h Command word Uint16
RPDO1
6060h-00h Modes of operation Int8
6081h-00h Speed reference Uint32
RPDO2
607Ah-00h Position reference Int32
6041h-00h Status word Uint16
TPDO1
6061h-00h Mode feedback Int8
606Ch-00h Speed feedback Int32
TPDO2
6064h-00h Position feedback Int32
TPDO3 200Bh-19h Phase current feedback Uint16

In an SDO, write 6083h (acceleration), 6084h (deceleration), and 605Ah (emergency stop mode).

7.1 Connecting IS620P Servo Drive to Schneider 3S Master Node

SoMachine is Schneider 3S series master node background software. This section describes how to connect the
IS620P servo drive to Schneider M238 master node.

1) Start SoMachine and click Create new machine based on a standard project. Select a master device, for
example, TM238LFDC24DT, modify the device name, and click Create Project, as shown in the figure

below.

SoMachi
B3 SoMachine —

Home

< Show existing machine

| Stertwith standard project

I
[ =]

= Machine workflow

? Learning Centre

> Create a new Standard Project

@ 1 % Project Initialization Settings

evice: TM238LFDC24DT

Device Name:

POU Name: POU

MvController

- Implementation Language:  Structured Text (ST)

Language  English - @

4 < :\(reate Pr’cdect/ :
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2) In the dialog box that is displayed, enter a proper file name and click Save.

-

Save Project As

Save in(l) I . examples

L = Mame

i

Recent

Documents

-

DesI;:t::rp

Computer

=

~| e E®ef @

Modified Date

4 10

| 2 3

Metwork:

File Mame:

[Eene]

Save

[~}

Save As Type:

IPr-:-ject File (¥ project]

~| Cancel |
v

3) The following window is displayed:

r M
demotproject -SoMachine | o o W o e - . - e ——— E )
FaY
0] Home Properties Configuration Commissioning Report @
File Edit View Project Buld Online Debug/Watch Tools Window Help
H & G BEX (A4S R IR W08 % | | =
Devices > 1 x POU |
=) demoz - 1|  PROGRAM FOU A=
=] MyController (TM238LFDCR4DT) r 2 =
=-{g)l] PLCLogic L 3| END VAR 4
0 pictogic H
*--o Application I:|
I @ s ~
(i) Library Manager :‘E‘-
POU (PRG) T
= [ Task Configuration
g8 MAST
=" Embedded Functions
-4 10(10)
-1 HSC (HSC) =
: -~
“.r; PTO_PWM (PTO_PWM)
- - 4 »
=-"a Serial Line1 | I_
¢ ‘[l modbus_Manager(Madbus Mg B =
="a Serial Line2
. *-[f) SoMachine_Network_Manager
L' caN
=
« o[
[ Messages - B x
- | & 0 error(s) | @ 0 warning(s) | [ 3] message(s)|
Description Project | Object ‘ Position
’ W , | Precompile: @ 0K
Current user: (nobody) INS | Ln3 Col8 Chsg 4
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4) Choose Tools > Device Repository in the toolbar. The Device Repository dialog box is displayed. (If the
EDS file is imported, steps 4 to 6 can be omitted.)

r = B
¥ Device Repository u

Location: /7| System Repository e 1
. ata\SoMachine\Devices)

Installed device descriptions:

MName | Vend... | Versi... | 2 Gm

+-[f] Miscellaneous

+- ] Fieldbusses

+- [ pLCs

+- ] Programmable Device

+. & SoftMotion drives Install DTM... |

5) In the location bar, select System Repository, click Install, and select the storage location of the target
EDS file.

N

- ki
Install Device Description u

@©v| .. ¥Computert Programs * EDSfiles ) - |#,. | | P |
Organize v =~ 00 @
=i Subversion *  Name Modified Date Type Size
& picture
@ documents
= video
J}‘ music I

Application Cases

=1 1S620_CAMopen_PLC 11/2/2017 3:33 .. CANeds Docum... 94 I{B|

i computer

m

& System(C:)
= Word (D:)
= Programs(E:)

Lo Software (Wi

File Name 15620_CANopen_PLC + | EDS files (".eds) -

v ] [ et |
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6) Click Open. The EDS file of the IS620P servo drive is imported into SoMachine. In the Device Repository

dialog box, you can choose Field Bus > CANopen > Remote Device to view devices.

(& +
£ Device Repository

==

Location: ISystem Repository
(C:\ProgramData\SoMachine\Devices)

Installed device descriptions:

4 m

m

i

MName ‘ Vendor Version
- AN
+ ¢ifl CANopenManager
#- €A Local Device
= ¢iA Remote Device
\ Z Altivar 31 schneider Electric 4.2.5.0
Altivar 312 Schneider Electric 4250
t Altivar 32 Schneider Electric 4250
| E Altivar 71 Schneider Electric 4250
ﬂi FTB 1CNOSEDBCMO Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CNOSED&(
ﬂi FTB 1CNOSENASPO Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CNOSEQS!
ﬂi FTB 1CN12E045P0 Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=5SEFTB1CN12E04!
m FTB 1CN16CMD Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CN16CM0
ﬂi FTB 1CN16CPO Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CN16CP0_
m FTB 1CN16EMD Schneider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CN16EM0
» FTB 1CN16EPD neider Electric ProductVersion=0, ProductRevision=65537, Filename=SEFTB1CN16EPQ_
ﬁi | 5620 | Shenzhen Inovance Technology Co., Ltd  ProductVersion=0, ProductRevision=131072, Filename=15620P-CANope ~

Install...

Uninstall

Install DTM...

Details...

i

7) Close the Device Repository dialog box. Click Configuration in the window. Only the M238 master node
can be seen. Click CAN of the master node.

[ demolproject” - SoMachine . &+ & .8 =

'

Lt s s Al e A el

23’:3 £) Home

Properties

Program Commissioning

Report

-

@ Drive Controller
@) Logic Controller
) Wotion Controller
) Misc

| ) search

WyControl ler

Information

No device selected

[C Display all versions (fer experts only)
[F] Display all vendors Zoon:- ]

+ [E] Reroute On Drop 3] Allow overlapping iines @ @
-ares

N
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8) The Add device dialog box is displayed. Add a CANopen gateway, select Schneider Electric for Supplier,

select CANopen Optimized

, and click Add and close.

Add device

el
|

@;—r: |Sd1r1eider Electric

—

Mame

Ir;lformation

 Vendor —— Vers

CAMNopen Optimized | Schneider Electric | 3.0.0.

Nana

(CAMopen Cptimized)

Vendor: Schneider Electric
Version: 3.00.7

Order-#: 1806

Description

CANopen Manager Optimized, FOT Support, 16

slaves

L1

giins (for experts anly

———
dd and close

<>

9) The CANopen gateway can be seen in the window. Click 2 in the figure.

- N
[ demol project” - SoMachine . & W & . P T T T rT rT —— e ]
2~ .
@ 0] Home Properties Program Commissioning Report ®

N

] Drive Controller
) Logic Controller
) Motion Controller
] Misc

] Search

Application Cases

[ Display all versions (for experts only)

Information

No device selected

WyControl lor

0

[E] Display all vendors

Q@ ) o remte 0noren 8w (@) (@) (@)
[ ]
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10) In the Add Device dialog box that is displayed, select Inovance for Supplier, select IS620P Servo Drive

for the device, and click Add and close.

Add device E
@EF:— IShenzhen Inovance Technology Co., Ltd 'l} 1

I VET aICrn

4 i |

[” Display all versions (for experts only)

( Add )Qﬁdd and close_/. 3

15620 |5henzhen Inovance Technology Co., Ltd | ProductVersion=0, ProductRevision=1: é

Information

(I5620)

Vendor: Shenzhen Inovance T...
Version: ProductVersion=0, Pr...
Order-#: 852231

Description

CAMopen Remote-Device 15620
imported from 15620P-CANopen
V2.0.eds

Close )

11) You can see that the IS620P drive is added.

-
demol.project® - SoMachine

@ A) Home

ave “ e . N

Properties Program Commissioning

Report

—-—-EIM

) Drive Controller
@ Logic Controller
) Motien Controller
@ Mise

| @ search

H MyController

[C] bisplay all versions (for experts only)

Information

No device selected

[E] Display all vendors Foom: - :|

+ [E] Reroute On Drop [¥] Allow overlapping lines @ @
[ ]

N

Application Cases
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12) Click Program in the window, double-click CAN on the left, and select an appropriate baud rate, for
example, 500Kbps.

- '
B derotomiect -Soacivess. WM L L e e B A A A ==

2~ ‘ .
[ f) Home Properties Configuration Program Gomifissioning Report ®
File Edit View Project Build Online Debug/Watch Tools Window Help

Hal =R e | (=3
Devices &% [Eroul@ean 22
=45 demol ~
MyController (TM238LFDC240T) Zhin
=B}l PLCLogic
= ) Application Baudrate (bits/s): - cn " Op@ﬂ
e Network: m— =
ﬂ Library Manager
fl POU (FRE) ) Online Bus Acc:
@ Task Configuration ’;7 Black SDO, DTM and NMT access while application is running ‘
g mast
= ‘3 Embedded Functions
4 10 (10)
i HSC (HSC)
----- i PTO_PWM (PTO_PWM)
= '3 Serial Line1
----- (@ Modbus_Manager (Modbus M3
=% Serial Line2
“-[{ soMachine_Netviark_Manager
= ‘& CAN
€aNopen_Optimized (CANoper
i 15620 (15620) ‘Mmgeg -1 x
- [ oermor®) | & 0 waming(s) | @ 0 message(s)|
Description Project | Object [ Position I
q o , | Precompile: @ oK

Current user: (nabody) Y

13) Double-click IS620P_Servo_Driver on the left. The node ID can be modified. Select Enable Expert
Settings.

lemoLproject” - Sol
£ Home = = Program - @
ol Properties Configuration rog| Commissioning Report
Fle Edt View Project Buld Onine Debug/Watch Tools Window Help
&l | A% B |- (5] i | 08 I | »
Deviees > & x| [ pou [ can (@ 15620 | @&
=3 demor =
MyContraller (TM238LFDCRDT) CANopen Remote Device |PDD Mapping | Receive PDO Mapping | Send PDO Mapping | Service Data Object | CANopen 1/0 Mapping | Status | Information
» =Bl PLCLogic General
) =} Application Node ID: |1 = zr_.crarrasm ‘n" Op@ﬁ
n [ X
8 () Library Manager ¥ Enable Bxpert Settings Buptmna\Dewce
POU (PRG) Treate @ 5 Noinitialisation [V Factory Settings |sub:001 ~
c = {4 Task Configuration
o "% masT [~ Enable Sync Producing
= | =
..(_“: ~ 'a E@ed?ed)Fun:tuurs Nodeguarding
+ 10 (10 )
ks L necqisq) [ EnableNodeguarding
o “rLi PTO_PWM (PTO_PWM) Guard Time (ms): 0 =
Q = serial Line1 Life Time Factor: 0 =
< [ Modbus_Manager (Modbus_Mg
=-'% Serial Line2 —Heartbeat
[l soMachine_Network_Manager ¥ Enable Heartbeat Producing
=3 caN T
= [@ canopen_optimized (CANopei Producer Time (ms}: |20 =
T 1s620 (15620 1 Change Heartbeat Consumer Properties... |
- Emergency
[¥ Enable Emergency
COB-ID: [sNODED +16280
Checks at Startup
’7 [¥ Check vendor ID I Check Product Number [ Check Revision Number
‘Mesages - 1 x
- [© 0eror) [ ® 0 warning(s) | @ 0 message(s)|
| Description Project [ Object | Position I
5 - , | Precompile: @ oKk
Current user: (nobody) 4
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14) Click PDO Mapping and select two RPDOs and three TPDOs.

Sy

m I

demol.project* - SoMachine
Fa
0] Home Properties Configuration Commissioning Report @
File Edit View Project Buld Online Debug/Watch Tools Window Help
‘HI&| | G 1B | L - (7 I8 | O | | =
Devees & x| o G ow @ a0 - x
-
. PDO Mapi
=_ MyController (TM238LFDC24DT) CAMopen Remote DEVImc&& PDO Mapping | Send PDO Mapping I Service Data Dbjectl CANopen If0 Mapping I Status | Information I
-l PLCLogic Select receive PDO (REBA)_ Select send PDO (TPDO)
Name — ——— | Index—— Schindex| Bitlen... | Nams—— | Index | Sublndex_ Bitlen..
v 1. receive PDO para 16&1400 ‘Ijl. transmit PDO pa 16#1800
Controlword 166040 1600 Statusword 166041 16200 16
2. receive PDO para 16£1401 vl 2. transmit PDO pa 16#1801
I =& Task Configuration Contra Statusword 1626041 16200 16
h @ MAsT Modes of operation  16#6060 Modes of operation di 16#6061 1600 8
, Embedded Functions [] 3. receive PDO para 16&1402 |[#{3 transmit PDO pa_16#1802
T ot
W 10/(10) Controlward 1626040 Statusword-—— 1626041 _16#00 16
{1 HSC(H5C) Targetposition 1626074 Position actual value 1626064 16700 32
i | | . receive para . transmi pa
i PTO_PWM (PTO_PWM) 4. PDO 16#1403 4.t it PDO pa 16#1803
b Serial Line Controlward 1626040 16200 5 ) Statusword 1626041 16200 16
(@ Modbus_Manager (Modbus M4 Target velocity 16560FF 16500 2 Velocity actual value  16#606C 1600 32
Serial Line2
m SoMachine_Network_Manager
CAN
= m CANopen_Optimized (CANope
--[{j 15620 (15620)
|Me§ages - o X
- | £ 0 error(s) | ® 0 warning(s) I 0 message(s) |
| Description Project | Object ‘ Position |

Precompile: €% 0K

| Current user: (nobody)

15) Double-click RPDO1. The PDO Properties dialog box is displayed. Modify Transmission Type to Type

255. Perform the same operation for other PDOs.

[ VS Ve - Ui

£) Home - ; . @
ol Properiies Configuration Commissioning Report
Fie Edit View Project Buid Online DebugMatch Tools Window Help
‘@&l BB - FIEISE ) al |o
Devices = B X\ /T2 pou | on |8 st ([ wycontoler | Coviopen Opiimised ) 7] 15620 | ] SoMecine hetwork Manager | v X
=8 demot v
{%J@ p— CANopen Remote Device PDUMBW"@|REEEWEPDDMBWV|Q|SEndPDDMapunglSEvvicEDatﬁDbjectlCAanenI/DMapunglstahJslInfmmahunl
=& pLCLogic Select receive PDO (RPDQ) Select send PO (TPDO)
- 1 hoplcation rur] Name——"" | Tndex | Sublnder Bitem—|__ Name Index | Sublndex Bitkn.. |
o /1. tecelve PDO para 161400 1 ¢/ 1. transmit PO pa 1641800
i by nage 7 526040 1 Statusword 1626041 16500 16
] PouteRe) Modes foperation 1636050 16300 8 Modesofoperaton i 1636061 16200 8
= @ Task Configuration e "m DD e = 1
H = — _— S
@ MAST PDO Properties - s 8 - 6C 16200 2
=-63% Embedded Functions 6 16500 32
Uy
G o) ;S| #2010 3 | 1802
G HC () B 16
311 PTO_PWM (PTO_PWM) | a3
- Cancel
=3 serialLinet | IBs1 15200 16
Qﬁi Madbus_Manager {Modbus_Menager) j Ifosc 16200 2
=6y Serial Line2
£ Qﬂi SoMachine_Network_Manager (SoMachine| 2
565 o
B Qﬂi CANopen_Optimized (CANopen Optimized) Hunber of Synes
€3 (f) 15620 (15620)
Ewent Time (x Ins) 0 3:
T P
\Mewges
Buid = [ derars) | ® 0 wamingls)
| Description Project ‘ Object ‘ Position &
o
q = \ | Precompile: € 0K
RUN Program loaded Program unchanged Current user: (nobody) Y

N
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16) Select Receive PDO Mapping and click receive PDO parameter. Click Add Mapping or select a mapping

and click Edit.

demodL.project - SoMachine O ——)
& Py - - Bl o o o . e -
Home Properties Configuration Program Commissioning Report @
Fie Edit View Project Buld Onlne DebugWatch Took Window Help
B& # & G/E% ) n
Devices v 1 X Pou [ ) can ‘g masT [ MyControler || CANopen_Optimized (T] 15620 ‘[T]  SoMachine Network Manager - X
- @ - Receive PDOM i i i
- My Controller connedted] (TM38LFDC24D CANopen Remote Demce} PDO Mappi Eﬂd PDO Mapplng} Service Data Oh_]ectw CANopen I/0 Mapumg} smms} Information ‘
= ] PLCLogic 1
- £ Application [run] Name Index | Subind... | Bitleng..
ﬂ GVL =p-tfeceive PDO parameter  16#1400
m Library Manager 7 1&2
POU [PRG) Modes of operation  16#6060 16200 3
= @ Task Configuration - 2.receive PDO parameter 1641401 16200
@ MAST ®- 3. receive PDO parameter  16#1402 16200
="y Embedded Functions - 4. receive PDO parameter 1641403 1600
4, 10(10)
1 HSC (HSC)
L5 PTO_PWM (PTO_PWM)
=43"%y Serial Line1
ﬂi Modbus_Manager (Modbus_Manager)
=43 Serial Line2
ﬂi SoMaching_Network_Manager (SoMachine:
= G% o 4
= ﬂi CANopen_Optimized (CANopen Optimized) 3
(i) 620 (15620) Add PDO... | Add Mapping.. Delete... j
—
Messages *+ 4 X
Build - @ Oermr(s)|® 0 warning(s) | [ X messaga(s)‘
‘ Description Project Object Position &
- = \ | Precompile: @ 0K
RUN Program loaded Program unchanged Current user: {nobody)

17) The Add dialog box is displayed. Select appropriate mapping objects based on Table 7-1.

Select item from object directory -
Index:Subindex | Name AccessType | Type | Default -
4 16#200C: 16#00  Communication Parameters
+ - 16#200F: 16#00 Full Closed-loop Farameters
+ - 16#2011:16%00 O
+ - 16#2017:16#400 VDI/VDO Farameters
+ - 1682031 16#00 Serwvo Related Variables Set wia Communication
1648040 1
16#6060: 16400 |Modes of operation EiH SIHT 1]
18#8065" i rror_window TZ8
1B#E0ET: 16400  Fosition window RHY UDINT 734 =
16#G065: 16#00  Fosition window time R IHT 0
1G#506D: 16400 Velocity window R UINT 10
1B#E0BE: 16400  Veloecity window time EiY UIKT u]
1B#G06F 16800 Velocity threshold Rt UTHT 10
1B#60T0: 16#00  Velocity threshold time Rt UTHT 1]
16#6071:16#00 Target Torque EiY IHT u]
1B#60TA: 16#00 Target position EiY DINT u]
1B#E0TC: 16400  Home offset RAY IINT 0
+ - 1B#E0TD: 16#00  Software position limit
16#50TE: 16#00  FPolarity R USINT O
1B#G0TF: 16800 Max profile welocity Rt VULINT &O00 2 il
Hame |Modes of operation
Index: 1684 [so0 = Bitlength: |8 =]
SubIndex: 16# [a = T
——— — —
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18) After mapping objects are added, the RPDO mapping is as follows:

demolproject® - SoMachine -

Pay
fillons Propelies Configuration ELIICEI Reput ®

File Edit View Project Buld Online Debug/Match Tools Window Help

o == 44 05 B | - [ 88 | G | | =
is = * 8 % || [ pou (@ can ' 15620 | -x
-.@ demoi 7 -
5 MyCantroller (TM236LFDC240T) CAMopen Remote Device | PDO Mapping Receive FDO Mapping |Sand PDO Mapping | Service Data Object' CAMNopen 1/0 Mapping | Status | Information
=B PLCLogic
- £} Application Name | Index ‘ Subind... | Billengm‘

“ GWL = L receivE PDO parameter  16#1400 16200
.ﬂL\brawManaga Controlword 16£6040 16200 1
POU (PRG) ades of operation 16#6060  16#00
= @ Task Configuration = 2. receive PDO_parameter— i =163
I g masT Prafilevelocity 16£6081  16#00
‘3 Embedded Functions arget velodity 16#60FF  16%00 2
W 10(10) #. 3. receive PDO parameter 164149 E200
7 HSC(HSC) #- 4, receive PDO parameter | 16#1403 16300
r1; PTO_PWM (PTO_PWM)
=% Serial Line 1
. [ Modbus_Manager (Madbus M3
‘% Serial Line2
. ﬂi SoMaching_Network_Manager
=-'% CAN

= ﬂi CANopen_0Optimized (CANopen
[ 15620 (15620)

Add PDO.. Add Mapping... Delete... Edit...

[ Messages T EX
© ‘G 0 eror(s) | ® 0 warning(s) | 8o massage(s}|

| Description Praject | Object | Pasition ‘

Precompile: € 0K

‘ Current user: (nobody) A

19) Similarly, click Send PDO Mapping. Configure the PDO mapping based on Table 7-1.

demol.project” - SoMachine .T E‘m

A

File Edit View Project Buld Onlne Debug/Watch Tools Window Help
HER=EL | 0 B | - O | QR | |
Bevees x & X )| T pou [ o ff 15620 | - x

=g demos hd
'l% MyController (TM23BLFDCZET) CANapen Remote Device | PDO Mapping | Receive PDO Mapping,”Send PDO Mapping rm:elData Object | CANopen 1/0 Mapping | Status | Information

@l] PLCLogic
o Application Name ‘ Index | Subind... | Billengm‘

@ o =~ 1.transmit PDO paramet= 1§00

Statusword 1626041 | 16700

Modes of operation display 1626061 | 16200

N

b m Library Manager
~[2] pouPrG)

—@ Task Configuration

H4 15T
Velocity actual value 162606C | 16200
1626064 | 16200

Application Cases

% Embedded Functions
s 10(10)
LI HSC [HSC)
- PTO_PWM (PTO_PWM) - 4, transmit PDO parameter
=% Serial Linel
----- m Modbus_Manager (Modbus Mg
=% Serial Line2
----- m SoMachine_Network_Manager
=% can
= ﬂ CANopen_Optimized (CANoper
----- [ 15620 (15620)

~: Position actual value

Add PDO... Add Mapping... Delete... Edit... |

| Messages - B X
© |0 0 eror(s) | ® 0 warning(s) | 8o massaga(s)‘

| Description Project ‘ Object | Position |

Precompile: @ 0K

Current user: (nobody) Y
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20) Click Service Data Object and click New to add a required SDO. (Optional) (If default values are used,
steps 20 to 22 can be omitted.)

demolproject” - SoMachine - .

0) Home Properties Configuration m Commissioning Report @

File Edit View Project Buld Onfine Debug/Watch Tools Window Help

)

= =1 |08 45 (62 | - [F | 18| O | |
Devices -~ 1 X m 15620 A
_@ demol -
7__ MyController (TM238LFDC240T) CANopen Remote Device | PDO Mapping | Receive PDO Mapping | Send PDO Mapping’ Service Data Object jopen 1/0 Mapping | Stamsl Im"urrrlaﬁonl
=g/ pLCLogic 1
=-£} Application Line ‘ Index:Subind... | Name ‘ Value ‘ Eil\eng..“ Abort if er.‘.‘ Jumpjio line if €. | Next li.. ‘ Comm... | |+
- ou ~1  16£100C:16%00 |Set Guardtime 1600000000 16 O O 0
I m Library Manager 2 16£100D:16£00 | Set Lifetime 16#00000000 8 D |:| 0 =
>--- POU (PRG) 3 16#1014:16%00 | Disable Emcy CobID 1680000081 |32 O O 0
| ---@ Task Configuration 4 | 16#1014:16#00 |Set Emcy CobID 16200000081 |32 O O 0
----- & MasT -5 16¥1016:16#01 |Set Heartheat Consumer | 162007F012C 32 O O 0
=" Embedded Functions 6 16#1016:16#02 | Set Heartbeat Consumer |0 32 O O 0
- 10(10) -7 16#1016:16%03 | SetHeartbeat Consumer 0 32 0 [ 0
I HSC (HSC) 8 16#1016:16#04 |Set Heartbeat Consumer 0 32 O O 0
----- L PTO_PWM (PTO_PWM) -9 | 16%#1016:16%05 | Set Heartbeat Consumer |0 32 O O ]
=~ Serial Line 1 10 16%1017:16700 | SetHeartheat Producer | 160000008 16 O O 0
----- [ Modbus_Manager (Modbus Mg ~ 11 16¥1400:16#01 |Disable PDO 16#30000201 32 [d] 0 0
=-% Serial Line2 12 | 16#1400:16#02 |Settransmissiontype | 16#FF 8 0O O 0
E m SoMachine_Network_Manager 16#1600:16#00 | Clear pdo mapping 1620 8 O O 0
=-a can 16+1600:16701 | Set Mapping 16260400010 |32 0 | 0
=-(fJ CANopen_Optimized (CANope 16£1600:16£02 | Set Mapping 16460600008 32 0O O 0
----- m 15620 (15620) 16#1600:16#00 | Set number of pdos 16202 8 il 1] &
Move up | Move down | | Edit...
sDo 'Hmeaut{ms):lm
‘MESSBQES * b X
@ ‘0 Oerror(s) | @ 0 waming(s) | Li )i} message(s)|
| Description Praject ‘ Object | Pasition ‘
ry = » | Precompile: € ok
Current user: (nobody) A
21) Select an SDO from the list, modify its value, and click OK. (optional)
7 Select item from object directory &8
% Index:Subindex | Name AccessType| Type | Default &
n - 1G#B0GT: 16#00  Fosition window R UDINT T34
8 - 1BHE065: 16#00  Position windoew time R UIHT 1]
c - 1B#80BD 16400 Velacity window RHW IHT 10
o - 1G#B0BE 16400  Velacity windew time RHW TIHT 0
‘.(-U' - 1B#B0BF : 16400  Velacity thresheld RAH 1IHT 10
g | - 1B#E0T0:16#00  Velocity threshold time RAH TIFT 0
% - 1B#B0TL :1B#00 Target Torque RN IHT u]
< | -~ 1B#B0TA: 1600 Target position RN DINT u]
| - 1B#B0TC:16¥00  Home offset RAH IINT 0
+- 16#B0TD: 16¥00  Software position limit
- 1B#B0TE: 16#00  Polarity RAH USIHT 0
| - IB#EOTF 16#00  Max profile welocity R UDINT 6000
: rofile welocity
|Profile acceleration 1
Frofile deceleration
| - 16#6085: 16#00  Quick stop deceleration
-~ 1B#R08E 16800  Motion profile type
-~ 1B#A08T :16#00 Torque Slope R 1UTINT

16#6093:16#00 Fosition factor
16#6094 1600  Velocity encoder factor

Hame IProfile acceleration

SubIndex: 16% [o = Value f100 /9 Cancel I
|

3

—

Index: 16# |B0a3 “H Bitlength: |32 =
—
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22) Added SDOs are as follows (optional):

demol.project” - SoMachine .v (=l x|
A) Home i i Pi issioni ®
ol = Properties Configuration rogram Commissioning Report
File Edit View Project Buld Onlne Debug/Watch Tools Window Help
HeE |08 25 |6 | - [T ] | OF | | »
Devices * & x| [5 rou ([ can ' 15620 | X
= .@ demol hd i
i__ MyController (TM236LFDC240T) CANopen Remote Device | PDO Mapping | Receive PDO Mapping | Send PDO Mapping  Service Data Object |CANopen 1f0 Mappingl Status | Infwmaﬁonl
@l] PLCLogic
_Jo Application Line ‘ Index:Subind... | Name | Value ‘ Eil\eng.‘.| Abort if er.‘.‘ Jump to line if e.. ‘ Net i... | Comm... | -
5 “ GVL 42 | 16#1A01:16202 |Set Mapping 16#60640020 |32 O O 0
-] Library Manager 43 | 16#1A01:16%00 | Set number of pdos 16202 8 O O 0
POU (PRG) 44 16#1801:16#01 |Setand ensble COB-ID |16#40000281 32 O O 0
i —@ Task Configuration - 45 | 16#1802:16#01 | Disable PDO 16#C0000381 |32 [l [l 0 |
----- £ mMasT ~ 46 16#1802:16¥02 |Settransmissiontype | 162FF 8 O O 0
2 Embedded Functions 47 16#1802:16£03 | Set inhibit time 160000 16 O O 0
i 10(10) 48 | 16£1802:16#05 |Set event time 160000 16 O O 0
i1 HSC (HSC) 43 16#1A02:16200 |Clear pdo mapping 160 8 0 0 0 |
----- L PTO_PWM (PTO_PWM) -~ 50 | 16#1A02:16#01 | Set Mapping 16#200B1910 |32 [l [l 0
=" Serial Linel 51 Set number of pdos 16201 3 O O 0
" Modbus_Manager (Modbus Mg 52 et andETEHTE OB I—46 81 |32 O O 0 |
=% Serial Line2 Disable PDO 16C0000481 O O 0
----- m SoMachine_Network_Manager 16£6084:16£00 | Profile deceleration 100 0 0 0
=% CAN ¢ 55 16#6083:16500  Profile acceleration 100 32 O O 0
= ﬁ CANopen_Optimized (CANopel 5 16#605A:16200 | Quickstopoptioncode 2 16 O O 0
----- [ 1s620 (15620) A
Move up | Move down New... | Delete... Edit...
SDO Timeout (ms): | 1000 3:
|
‘Messages - 0 X
. |0 0 error(s) | ® 0 warning(s) | &0 masﬂaga(s)‘ |
| Description Project ‘ Object | Position |
a = y | Precompile: o oK
| Current user: (nobody) 4
=

23) Double-click POU on the left. Add variable definitions in 2 and add PLC program logic in 3. Click Edit or
press F11. If no error occurs, go to the next step.

demol.project” - SoMachine W O ——
£) Home - - P - @
ol Properties Configuration el Commissioning Report
File Edit View Project Buld Onlne Debug/Watch Tools Window Help
BI&loc bBREXM AR IBE- 08 % I | &
Devices = & X | T pou| (@ can [ s6m0 | X
=5 demot - 1|  erocraM pom
= MyController (TM238LFDC24DT) = 2 VAR 5
B0 PLCLogic 3 Copsfdliord: UDINT; &
=} Application 4 iodeSelect: SINT; =
5 VelSet:UDINT; g
o Mans [ PosSet:DINT; g
7 =
POU (FRG) 1 ! 2 g
Task Confi 8 StatusWord:UDINT;
I 9 ActMode: SINT;]
10 RctVel:DINT;
% Embedded Functions 0 X
i 10(10) s =
! HSC(HSC) 13|  END VAR -
----- L PTO_PWM (PTO_PWM) l — I
=% Serial Linel
----- m Modbus_Manager (Modbus_Mg : =
=% Serial Line2
----- ﬂ SoMachine_Network_Manager
=% AN
=-(J canopen_Optimized (CANoper
----- [ 1s620 (15620) 3 I
=
« [+
|Messages >+ 4 X
M |0 0 error(s) | ® 0 warning(s) | {i] message(s}|
| Description ‘ Praject ‘ Object ‘ Position
r = Precompile: €% 0K
Current user: (nobody) | INS | Ln9 Col18 Ch1s /J

N
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24) Double-click MAST, click Add POU, and set the program circulation interval.

"E2] demolproject” - oMachine [ _____J
A~
0] Home Properties Configuration Commissioning Report @
File Edit View Project Buld Online Debug/Watch Tools Window Help
=1 184 &5 | | - 3| | 0f | | &
Devices > 8 x| /5 rou |/ can [ [{ 1s520 ' mast | X%
=5 demot ~ || Configuration |
=-fig] MyController (TM238LFDC24DT) A
Y PLcLogic Priority (0.31 ) |15
= Application
’O“ o T
ﬁ Library Manager Cyclic j' Interval(e.g.t#z@ IZU ) 3 ms = ||
~[2] Pou (PRG)
| ‘ask Configuratien —Watchdog
v Enable
% Embeddedun 1
. ‘:‘03; 10 (10) Time (e.q. t£200ms): Ilﬂﬂ ms v
4T HSC (HSC)
_____ i PTO_PWM (PTO_PWM) Sensitivity: Il § |
=% Serial Linel |
----- m Modbus_Manager (Modbus_Mg
=% Serial Line2 —POUL
7.“‘A.....ENSOMachme_Netwurk_Manager @ PoU Comment | Il
=-(J canopen_optimized (CANope] ve PO Pou
“-(fj 1620 (15620) Open POU
Change POU...
Mave Up J I
Move Down i
‘Mmgm - 0 X
© ‘0 Oerror(s) | @ 0 waming(s) | LY} mEEBQE(S)‘ |
| Description Project | Object | Position
q = D Precompile: @ 0K
Current user: (nobody) Y
25) Select the added POU in the following dialog box.
Input Assistant . . o
7 LCategories: Ttems:
Programs +  Name | Type Origin |
[%2]
[0}
n
©
O
c
9
© [
.9 |
a
aQ !
<
|
|
Ll
[l [¥ Insert with arquments ¥ Structured view [¥ Show documentation
Documentation:
|

Il | FROGRAM POU
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26) Select CANopen I/O Mapping of IS620P_Servo_driver. In Variables, double-click and then click the ...

button.

) Home

Properties

File Edit View Project Buld Onlne Debug/Watch Todls Window Help

Configuration Commissioning

Report ®

HEE=] =Tk |
Devices * 8 % | /g pou [ can ([ 15620 gk st X
7 MyController (TM238LFDC240T) CAMopen Remote Device | PDUMapping | Receive PDO Mapping | Send PDO Mapping | Service Data Object’” CANopen IO Mapping Bh@l Information
B0 pLCLogic Channels
=} Application Varia appi.. | Channel | Address | Type | Defaut Val..| Unit | Descripti..
) ﬁ GVL %‘nntmlwnrd HOW2  UINT 0
» 'ﬂ Library Manager odes of operation %LQB6  SINT
[2] Pou (rRG) Fa Profilevelodty %QD2  UDINT
| = @ Task Configuration T Target velocity %QD3  DINT
g MasT 4 Statusword %IW2  UINT 0
'3_ Embedded Functions -4 Modes of operation display %IB6  SINT
o
i 10(10) L] Velocity actual value %ID2  DINT
(U HSCHSC) £ Position actual value %ID3  DINT
-1 PTO_PWM (PTO_PWM) ] rhase current valid valug %IWE  UINT
=% Serial Line1
] Modbus_Manager (Modbus_Ma
=% Serial Line2
ﬂi SoMachine_Network_Manager | Reset mapping ¥ Always update variables
= CAN
‘A. IEC Objects
=-[fj canopen_optimized (CANopel - -
- ms20 (1s620) Variable | Mappi.. ‘ Type
- @ IS620 Y4  CANRemoteDevice
g = Create new variable " =Mapto existing variable
|Mesages ~ 0 X
* || 0emor(s) | ® 0 warning(s) | Lili] messaga(s)|
| Description ‘ Project | Object ‘ Pasition ‘
m , | Precompile: @ ok
Current user: (nobody) |INS ‘ Lnl Coll Ch1l Y
27) Select variables defined by PLC as follows:
Input Assistant (o
Categories: Items:
Variables &  Name Origin | -
+-{} _3scos 35 canopenstack, 3.4.1.41 (35 -

. i StatusWord
-~ VelSet
+-{} cra40s

+ “IoConfig_GIobds

33 aa 405, 3

+.4Y TnStandam instandard 7410 swstem) a2
[¥ Insett with arguments |v structured view |v show documentation Filter: [None j
Documentation:
b
ControlWord: UDINT;
(VAR)
3!
oK Cancel |
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28) Add other variables by using similar methods. The completed mapping is as follows:

demol.project™ - SoMachine

-

2~
0] Home Properties Configuration Commissioning Report @
File Edit View Project Buld Online Debug/Watch Tools Window Help
‘HI&] [ 55 B | - 0 1 | O | | &
Devices > ® X | 5 pou [ can) {15620 (5 masT | X
demoi <
2 MyController (TM236LFDCR4DT) CANopen Remote Dewcel PDO Mapping | Receive PDO Mapping | Send PDO Mapungl Service Data Object  CANopen If0 Mapping |Stams| Information
Bl pLcLogic Channels
= ) Application Variable __—Mappi.. | Channel ~ T Address— Type | Default Val..| Unit | Descripti.. |
o - "% Applicatioi.POU.Conr.. "  Controlward UINT 0
li] Library Manager - Fg-fpplication.POUMade. .. “p  Modes of operation SINT
r POU (PRG) ‘% application.POUActvel “g  Profilevelocity UDINT
| *@ Task Configuration "% Application.POU.Velset g Targetvelocity DINT
E= pplication.| .. . atuswor:
B asT *p Application.POU.Statu K Statusword UINT
'y Embedded Functions - % Application.POL.ACM "  Modes of operation display SINT
i gt
W 10(10) ~* ApplicationPOUACVE " Velodity actual value DINT
i1 HSC (HSC) -4y ApplicationPOUActPos " Position actual value DINT |
L PTO_PWM (FTO_PWM) -4 Ap 7% Phase current valid value UINT |
=& Serial Line1
m Modbus_Manager (Modbus_Ma
=% Serial Line2
i m SoMachine_Metwork_Manager I Reset mapping ¥ Always update variables
=3 CaN
'A. . IEC Objects
=) CANopen_Optimized (CANopel - -
() 15620 (15620) Variable | Mappi..| Type
@ 15620 ‘%  CANRemoteDevice |
“‘0 = Create new variable " =Mapto existing variable
|Me$ages - 4 X
- |Q 0 error(s) | @ 0 warning(s) | 8o massage(s)‘
| Description Project | Object ‘ Position
q m ¥ Precompile: € 0K
| Current user: (nobody) Y
= - - L T— - =

29) Double-click the master node name on the left, select MyController, and click Set active path on the right.

E demolproject - SoMachine (el
Ay 22 P N T W Bl o . o - —— e 1
#) Home i i " @
7 ol I Properties Configuration Commissioning Report
File Edit View Project Buld Onlne Debug/Watch Tools Window Help
@& . R =R g K I | &
% Devices > % x| /] pou | can [’ masT V(@ MyController | (f] CANopen Optinized | ] 15620 | [f] SoMadhine Network Manager | v X
n =- 1 hd . .
® MyContreller (TM238LFDC24DT) Communication Settings |Applianans| PLC settings | Services | Flles | SEma' Informaﬁon'
O ~]Yl PLCLogic
c Bl] g, B Select the network path to the controller: 3
2 |
o @ 1 |ateway-1:0000.0001 x| 7 setactive path
= A |
[o m Library Manager = ,’f‘. Gateway-1 =T i
o I POU (FRG) r MyController m T
= - gateway...
% = TeskConfigurion || | 7 Node Address:
< 2 0000.0001 Add device... |
% Embedded Functions
bt Target ID:
i 10(10) 167101A0101
i~ HSC (HsC)
Touettome: | Sanenar_|
..... L PTO_PWM (PTO_PWM) TM23BLFDC290T |2
= Serial Line1
----- m Modbus_Manager (Modbus_Manager) E%JVW Tz
=% Serial Line2 Target ID -
() soMachine_Network_Manager (SoMachine-Nef Target Vendor:
-y o Schneider Electric Sorting order :
CANopen_Optimized (CANopen Optimized) Target Version: Name: hd
] 15620 {15620) 2.0.30.13 [
-
™ Don't save network path in project
[¥ Secure online mode
‘Mewages >+ 3 X
Build - ‘0 0 error(s) | ® 0 warning(s) | i X} message(s}|
| Description Project | Object ‘ Position ‘ e
a = D Precompile: @ 0K
|
_ _ Current user: {(nobody) //4
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30) The following warning is displayed. Press Alt + F based on the prompt.

Configuration _ Commissioning Report

Tools  Window Help

pa

El

| O | | &
PoU | [ cAN g masT )] MyController | [f] CANopen Optimized |[[f] 15620 (] SoMachine_Network Manager - X
Communication Settings | Appiications | PLC settings | Services | Fies | Status | Information |
Select the n Warning - M
Gateway-1:0 j Set active path I
Node Name:
'\ WARNING MyController Tl
P UNINTENDED EQUIPMENT OPERATION Add gateway... |
----- Node Address:
Ensure that the software application being downloaded 0000.0001 Add device... |
iz installed on the intended dewice. Confirm you hawve
entered the correct dewice designation or dewice E%]ﬁ.ﬂl
address.
rget Scan network
Ensure guards are in place so that unintended 1!;23&;[‘)?:;?” E 4|
equipment operation will not cause injury to personmel
or damage to equipment. Target Type: Filter :
161000
Read and understand the software User Manmal, and lmow ITarget ID 'I
Nel how to operate the equipment. Target Vendor:
Schneider Electric Sorting order:
Failure to follow these instructions can result in
death, serious injury or equipment damage. Target Version: IName 'l
2.0.30.13 T
A
If you agree to follouctions, press
[~ Dontsd_ ‘#l44F'
¥ Secure online mode
|Messages ~ 0 X
- - P = -

31) Click the icon marked in a circle in the figure, or choose Online > Login in the toolbar, or press Alt + F8.

demol.project” - ScMachine

=T

- T - . Bl - — o —— -
) Home i i - @
ol Properties Configuration Commissioning Report
File Edit View Project Build Online Debug/Watch Tools Wi
‘dI& = | |
Devices v o X POU Lo; tare) f MAST [ mMyController I/ﬂi CANopen_Optimized ]/ﬁ 15620 ]/ﬁ SolMachine_Network_Manager -X
=3 dorr | e e _ _ _
- MyController (TM238LFDC240T) ommunication Settings |App||mhons | PLC setnngsl Services | Files | Status | Information |
= PLCLagic
Eﬂo N g licati Select the network path to the contraller:
- pplication
@ o |sateway-1:0000.0001 x| | setactvepath |
>m Library Manager = J*. Gateway-1 Node Name: -
n POU (PRG) A MyController ml
’ =- oy fooog] Add gateway...
= @ TaskConfigurabon || | [f] MyController [0000.0001] (active) Node Address:
"% MasT 0000.0001 Add device...
= 'a oE:r:lbedded Functions Target ID:
1 10 (10) 1671010101
HSC (HSC)
Togettome: || sannenot_|
~ILi PTO_PWM (PTO_PWHM) TM2BLFDC2ADT B
=% Serial Line 1 X
m Modbus_Manager (Modbus_Manager) (FarmekType: e
i 1671000
= ' Serial Line2 Target ID -
- ~[d) soMachine_Network_Manager (SoMachine-Nel Target Vendor:
S % o Schneider Electric Sorting order :
= ﬂ CANopen_Optimized (CANopen Optimized) Target Version: Name hd
2.0.30.13 il

..... Ei 15620 (15620)

L3

™ Don't save network path in project

I¥ Secure online mode

| Messages - B X
Build < ‘ € 0error(s) | ® 0 warning(s) | € 9 message(s) |
| Description Project | Object ‘ Position e

Precompile: % 0K

-

Current user: {(nobody)
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32) In the dialog box that is displayed, click Yes.

X

-
SoMachine

—

Do you want to create the boot application?

Yes(Y) No(MN)

33) Wait until the application is downloaded. Click the small triangle marked in the circle, or choose Online >
Start in the toolbar, or press F5 to start the PLC program compiled by the user. The motor runs in the mode
specified by the user.

demol.project - SoMachine
- -

- SN a I T -

£) Home i ; ecioni ®
o= Properties Configuration Commissioning Report
File Edit View Project Buld Onlne Debug/Watch Tools Window Help
IEY CEIEIEL Y E
Devices v & % | 2] pou ([ CA ' mast | ([ myconwoler | [f] CaNopen Optmzed (] 15620 | ] SoMachine Network Manager | %
--@ demel 9
s CAN 1/0 Mappi
----.._f MyController [ca ed] (TM238LFDC240T) CANopen Remote Device | PDO Mapping | Receive PDO Mapping | Send PDO Mapping | Service Data Cbject lopen 1/O Mapping |5tat1|s | Information |
=80 PLCLogic Channels
- I Application [stop] Variable | Mappi... | Channel | Address ‘ Type ‘ Default Valm‘ Current Valm‘ Prepared V... |
""" @ o ~"§ Application.POU.Cortr "%  Controlword %wew2  UINT 00
i) Librry Manager -F§ Application.POUMode “@  Modes of operation %685 SINT 0
| POU (PRG) -F$ Application.POU.VelSe: "¢ Profilevelodity %GBz UDINT 0
=-{& Task Configuration "% ApplicationPOUPosSt " Targetposition %ge3  DINT 0
----- & mast - ApplicationPOUStat.. @  Statusword %2 UINT 0582
=-¥3"a Embedded Functions -4 Application.POUAZM... "% Modes of operation display %m|e  SINT 1
----- 3704 10(10) 4p applicationPOUACtve " Velocity actual value %|2  DINT 0
----- 3 HSC (HSC) -4 Application.POU.ActRos "  Position actual value %83 DINT 1462907
----- #3rL PTO_PWM (PTO_PWM) -4 ApplicationPOUACtCr "% Phase current valid value %W UINT 1
=-#3 % Serial Line1
----- 6@ Modbus_Manager (Modbus_Manager) a = I -
=-#3 % Serial Line2
3] SoMachine_Network_Manager (SoMachine-| | Reset mapping [¥ Always update variables
=0 CAN
2% - . IEC Objects
*---4@ CANopen_Optimized (CANopen Optimized) - -
..... 3 ) 15620 (15620) Variable | Mappi... | Type
§ 15620 “%  CANRemoteDevice
Yy = Create new varishle "% =Mapto existing variable
@ W
|Me§ages - 0 X
Build v ‘ © 0error(s) | @ 0 waming(s) | & 9 message(s) ‘
| Description Project | Object | Position | &
a = D Precompile: % 0K
_‘ Program loaded Program unchanged Current user: (nobody) Y
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34) You can also commission the motor manually. The details are as follows:

Select CANopen 1/0 Mapping under IS620P_Servo_driver. In the Prepared Value column, enter a required
value for a variable and choose Debug/Watch > Force Values in the toolbar or press F7 to forcibly change the
output variable information.

POU m CAN @ MAST m MyController m CANopen_Optimized 1] [~ SoMachine_Network_Manager
CANopen Remats Devioe} FDO Mapp\ng} Receive PDO Mapping I Send PDO Mapping I]_Servioe Data Object s] Infcrmaﬁonl
Channels Z
Variable Mappi... | Channel Address | Type | Default Val..| Current Val..| Prepared V.. | Unit = Descripti.
"% Application,POU.Contr... "  Controlword %ewe  UINT oo
"% Application.POUMade... "% Modesof operation LaEs  SINT 0
"% Application.POU.Vel5t ] Profilevelocity e UDINT 0
"% Application.POU.PosSt “$  Targetposition %eE3  DINT 0 .
“ Application.POU.Statu... "% Statusword % UINT 0592 3
4 Application.POULAGM... "% Mades of operation display %Bs  SINT 1
“ ApplicationPOUACtVd "% Velodity actual value %2 DINT 0
49 Application.POU.ActPos ] Position actual value %3 DINT 1462907
“p ApplicationPOUACCr 7§ Phase current valid value %Iwe  UINT 1

Reset mapping v

35) Set 6060h to 1, 6081h to 100, and 607Ah to 10485760 (10 rounds) and set 6040h to 6, 7, 47(0x2f), and
63(0x3f) in turn. The motor starts running.

 J

NOTE

For the same variable, each time when a value is written, the "Force Values" reference is executed. You can
enter values for different variables and execute the "Force Values" reference once.

When a new position or velocity reference is required, write the new reference and set 6040h to 47(0x2f) and
63(0x3f) in turn. The motor runs to the position according to the new reference no matter whether execution of
the previous reference is complete.

To stop the motor, set 6040h to 0.

Do not enter values forcibly. In the toolbar, choose Debug/Watch > Release Values or press Alt + F7. Variables
are no longer entered and follow the logic of the PLC program.
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36) Execute 1 marked in the figure, or choose Online > Stop in the toolbar or press Shift + F8 to stop the PLC
program. Click 2 in the figure, or choose Online > Exit in the toolbar, or press Ctrl + F8 to exit the online
function of the routine.

demol.project - SoMachine ™ W W AW (=]

N
0] Home Properties Configuration - Commissioning Report ®

Fle Edit View Project Buld Onine Debug/Watch Tools Window Help

T IEL 8% B (518 0 (e o

Devices rix B POUS TN wasT [ MyController ]fﬂi CANopen_Cptmized [ 1620 | []  SoMachine Network Manager I vX
-.@ demol h L L
- ,; MyController[connected] (TM23BLFDC240T) CANopen Remote Dewce' PDO Mapping | Receive PDO Mapping' Send PDO Mapping | Service Data Object  CANopen 1/0 Mapping |St3tus| Informanon|
=8 PLCLogi Channels
i - [} Application [run] Variable ‘ Mappi...‘ Channel ‘ Address ‘ Type ‘ Default Va\m‘ Current Val...| Prepared V. ‘ Unil| Descripli...‘
@ e - Application POU.Contr % Controlword %OW2  UINT 00
| ) Library Manager - %% Application.POUMode. % Modesof operation %GBE  SINT 0
5] poufrra) " ApplicstionpoUVelss "y Profilevelocty %882 UDINT 0
| @ Task Configuraion " tpplicationPOUPsSE g Targetposition %G83  DINT 0
| S s 4 Application.POU.Statu 9 Statusword %2 UINT 0582
=38 Embedded Functions -4 Application POU.AIM "% Modesofoperationdisply  %BE  SINT 1
~Gi () % ApplicstionPOUACVE Ty Velodty actual value %E2  DINT 0
~E30 HSC[HSC) -4 applicstionPOUACRss g Position actual value %E2  DINT 1862907
3L PTO_PWM (PTO_PWM) - ApplicationPOUACC | % | Phase current valid value % UINT 1

-G'A Serial Linet
: ‘-Qm Modbus_Manager (Modbus Manager)
=-€3" Serial Line2

€3 ) SoMadhine_Network_Manager (SoMachine I Reset mapping ¥ Alwzys updterizbles
=463% o
G3 - . IEC Objects
=] Gﬁj CANopen_Optimized (CANopen Optimized) - -
- 43( s (1s620) i Magpi..| Type
- § 1620 9 CANRemoteDevice
9‘@ = Create new variable % =Mapto existing variable
Messages v ax
Buid v || @ nemor(s) | ® 0 warning(s) | (1} 9message(s)|

2

Description Project ‘ Object ‘ Position

-

o Precompile: @ 0K

RUN Program loaded Program unchanged Current user: (nobody) y
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7.2 Connecting 1S620P Servo Drive to Beckoff CANopen Master Node

Similarly, in a position mode, allocate PDOs by following Table 7-2.

1) Configuring PDO mapping is complex on a Beckoff master node. Therefore, before connecting the network,
manually configure the PDO mapping. Based on the following table and the appendix, change the mapping
by modifying functional codes. Table 7-2 lists modified functional codes.

Table 7-2 Examples of PDO mapping for a Beckoff master node

Fugzt;oenal Object Mapping Object Input Content
H18-34 1600h-00h Number of RPDO1 mapping objects 2
H18-35 1600h-01h 6040h-00h 60400010h
H18-37 1600h-02h 6060h-00h 60600008h
H19-02 1601h-00h Number of RPDO2 mapping objects 2
H19-03 1601h-01h 6081h-00h 60810020h
H19-05 1601h-02h 607Ah-00h 607A0020h
H1A-24 1A00h-00h Number of TPDO1 mapping objects 2
H1A-25 1A00h-01h 6041h-00h 60410010h
H1A-27 1A00h-02h 6061h-00h 60610008h
H1A-41 1A01h-00h Number of TPDO2 mapping objects 2
H1A-42 1A01h-01h 606Ch-00h 606C0020h
H1A-44 1A01h-02h 6064h-00h 60640020h
H1B-10 1A02h-00h Number of TPDO3 mapping objects 1
H1B-11 1A02h-01h 200Bh-19h 200B1910h
H1B-13 1A02h-02h - 0
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2) Connect Beckoff CX9020, as a master node, to the CANopen module of EL6751 and perform the test.
Ensure that the IP address of CX9020 is in the same network segment as the IP address of the PC and the
first four bytes of AMS Net (Properties > AMS Router > AMS Net) of Beckoff TwinCAT software are the
same as the IP address of the PC.

TwainCAT Sy=tem Properties

| General | S?ste{; |M'1S Eouter | Pt}C | Rezistration|

Local Computer

NS et 1192, 168.90.48.1. 1

Eemote Computers 2
C¥-1429EE
[ Add ] [ Bemowve ] [irc-perti e:]

[ ak. ][ Cancel ] FEF ()

3) Open TwinCAT System Manager and create an empty project. Click SYSTEM - Configuration on the left
and click Choose Target on the right.

N

Sy pp—test.tsm — TwinCAT System Nanager — °CE-1429EE”

TwinCAT NC | 3
v2.11 [Build 2230]

(%]

o e Bdiy fotions View ptions Help

0 : = ST e [oF

& O = I EE N % 2 Qe e @7
O 4 fSisie = Confizwation ———

c o erfimatio Version (Local) |Version (Tarzet) | Boot Settings (Target) |

o FIC - Configaration 2

E=] B 10 - Configuration

© B8 T/0 Devices e TwinCAT Systen Neneger
2 &8 Nappings Z w2 11 (Build 2228)

Qo

Q.

Copyright BECKHOFF ©
Bttp:/fwuw. beckhoff. com

Registratio

Hame: dell
Company: ine
Reg. —Hey: 63B2-E43E-6855-9F62

Ready N Timeout
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4) In the dialog box that is displayed, select ...local... and click Search (Ethernet).

Choose Target System

J-Locsl- (192 0.491.1) 1 [ 0Ok, |

[ Cancel ]

ﬁ
D ( [Search [Ethemet)... ]

—-_________,_Fﬂ"
Search [Fieldbusz]...

[]5et az Defaul

Connection Timeout [£]; 4] e

5) In the dialog box that is displayed, select IP Address in 1 marked in the figure and click Broadcast Search.

N

Application Cases

Add Route Dialog X
L Enter Host Mame / IP: ] | | [ Refresh Status ] ’/ Broadcast Search \l
Host Mame Connected  Address AMS Metld TwinCaT ns VEISW
Z
< T | >
Fioute Mame [T arget]: | | Fioute Mame [Remote]: |DL-'I 370
AmzMetld: | | Target Route Remote Route
Tranzport Type: | TCR/AP w | © Project © Nane
(%) Static (%) Static
Address Info; | () Temporary () Temporary
) Host Mam 1
Connection Timeout [2): |5 S |
&dd Foute [ Cloze
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6) The master node is searched out. Select the master node and click Add Route.

Add Route Dialog

[ Enter Host Mame £ [P: ] | Refresh Status ] [ Broadecast Search ]
Connected | Address A5 Metld TwinCAT 05 Yersion Carnrnet
890, h204 1. 211, Wwin CE [7.1)
1
< i | >
Rute Name [Target) | C-1423EE | Route Name (Remote): | DL1970
AmzMetld: |5.2D.4‘l 23811 | Target Route Femote Route
Tranzport Type: | TCPAP w | © Project © None
(%) Static (%) Static
Address Info; 1192.168.90.160 | O Temporaiy O Temporary

() HostName () IP Address

Connection Timeout (s |5 v
onnechlon [imeoul |= | | m [ Cloze ]

7) In the dialog box that is displayed, the account name is the same as the Host Name and the password is

empty. Click OK.

!% Enter a uzer name and pazsword that iz walid for the
remate spster.

N

User name: Cx-1429EE |

Pazzword: | |

Application Cases

[ 1]8 J [ Cancel
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8) Click Close in Step 6. Click + in the Choose Target System dialog box, select the master node, and click

OK.

Choose

Target System

= B
fact

—Local-  [192.168.90.43.1.1)

@ vTLOT-1951  [192168.90.122.1.1)
& wT-1944  [192.168.60.100.1.1)
@ 021012 [192163.9012.1.1)
@ FHL1278 [192162.60.21.1.1)
@ ZHL1278  [192162.60.10.1.1)
@ ZwG-10031 [192168.60125.1.1)

1

Connection Timeout []; 5

[ Cancel ]

[ Search [Ethermet]... ]

Search [Fieldbuz]...

[]5et az Defaul

9) The master node link marked in red can be seen in the lower right corner of the window and is in the
configuration status marked in blue. If the master node is in the operating status marked in green, click 4 in
the figure to switch to the configuration mode and perform the next step.

Select I/0 Devices on the left and click 3 or right-click 1/0 Devices and choose Scan Devices.

Ly F#rm — TwinCAT System Nanager — ~CE- 1429EE”

" DEewE

File Edit Actions ¥iew Optiens Help

YEE LY OO G R
W

b4l STSTEM - Configuration
HC - Configuration
PLC - Configuration

Humber Tevice

3

Type

Ready

r-1429EE (5. 20.41.238. 1. 1fonfizg Mad
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10) In the warning dialog box that is displayed, click OK.

§
BsoMackine y, o il S Sl - - o

B wm e W W ew eees e olEues

A) Home

23

< Show existing machine Create a new Standard Project

4

4 [ create new machine

* Project Initialization Settings

Start with standard project
Start with empty project

| Start with TVD architecture

Device Name:

. . MyController
Start with application

POU Name:

Start with existing project POU

£= Machine workflow

Language English

4

@

N 4 Implementation Language:  Structured Text (ST) -
11) In the dialog box that is displayed, select the device of EtherCAT and click OK.
3 new I/0 dewices found sy
"
“TErevice 2 [BT -Etheme 1
[ Device 3 NOV/DPRAM) Z
12) In the dialog box that is displayed, click Yes.
@Eﬂﬁojeﬁh
Savein) | )i exemples -] easEr
'3) Name B Modified Date i
Recent
Documents
Desktop |
Il_ihn"y I
A
Computer
w !
< SO T — J 0
I File Name: (! ~| Save
Save As Type:  |Project File (& project) -] Cancel |
13) In the dialog box that is displayed, click Yes.
[ demolproject - SoMachine L e e e b o o e R N
e ——— comsuraion TSI cormiosionnn @
E Izl - Pv;“l;a = XD.;‘":O :"T“/’:"“:" ;""; ‘g"‘"’m"‘j‘“ﬁ_ | 9 | O | | &
: B o o 5
i
=% e e
1 i
< 1 |z
IM ] ~I \co.ommmleum,uw»g.(?)IOum:»;j(:
Rl Pe—— Femtta Q) 6% ) -
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14) Select a value for Baud rate (the default value is 500 Kbps) and click OK. The master node starts to search
for the device. You need to wait.

S5elect Baudrate

%)

Device: Device 2 [ELE751)

()

15) After the search is complete, a warning dialog box is displayed. Click OK.

F — -

-
¢ Device Repository u

Location: ~[System Repository hd 1
H ata\SoMaching\Devices)

Installed device descriptions:

16) In the dialog box that is displayed, click Yes.

(8 irstall Device Description i

r%- j.-;cmpumrpmgmm;: EDSfles ) v | dg | ol

Organize *

4
(=
o

~

%l Subversion = Name Modifed Date
= picture

Type Size

; =] 18620 CANopen_PLC 11/2/2017 3:33 . CANeds Docum... 94 KB
*| decuments

B video

o music

& computer

ﬂ System(C:)
s Werd (D3

Application Cases

i Programs(E<) ]
b Software (WA

-

File Name 15620_CANopen_ PLC ~  |EDS fles (eds) =

open | | concel |
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17) A box of the IS620P servo drive can be seen on the left. Select the box, right-click, choose Insert Variables,
insert three TPDOs and two RPDOs, and select Disabled on the right.

L, c#FM — TwinCAT System Nanager — ~CE—1429EE’
File Edit Actions Wiew Options Help

D@ W % B Md B/ HD BN % EQ % €07

SYSTEN - Configuration —

HC - Configuration General |CAN Hode | SD0s | ADS [ Diaz | Onlime
FLC - Configuration
Cam - Configuration Hame: |Box 1 (ISBZ0F Serwo Driver) | Id: |4 |
I/0 - Configuration

=B T/0 Devices Type: |cA¥open Wode |
=75 Device 1 [EtherCAT)
Dewice 1-Image
Device 1-Image-Infs
Inputs
Outputs
Infollata

Comment:

[] Dizabled Create symbols

Ready X-1420EE [ 4 1.1

18) The following figure shows the effect after the previous operation is complete. Choose TPDO1 > Inputs,
right-click, and choose Insert Variable.

N

., ZAFM - TwinCAT System Manager — °~CE-1429EE’

File Edit hAections ¥iew Optionz Help

NEEH 2 2 X e EIEOGE K
SYSTEM - Configuration Hame Onlime
HC - Configuration
FLC - Configuration
Cam — Configuration
I/0 - Configuration
=B I/0 Devices
=55 Device 1 (EtherCAT)
Device 1-Inage
Device 1-Image-Info
Inputs
Outputs
Infollata
[ Term 1 (EKiZ0O)
Device 2 (ELBTS1)
g Dewice 2 (ELATS1)-Image
L.}

Type Size >hdd. .. | In... Us. . Li

Application Cases

S B

m
=]
=

Inputs
Box 1 (ISB20F Servoe Driver)
[+ Inputs

Outp
=PI0 1
. L} Touts
BTN

=
=]
@1 Inputs
=
=

-5

=+

BT TxFDO 3
%1 Inputs
Bl BxPDO 1
§! Dutputs
= Bl BxPI0 2
$! Dutputs
&8 Mappings

|~

b3

Ready -1ess ¢ 1
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19) Based on Table B-1, map different variables by using PDOs. TPDO1 maps 6041h-00 and 6061h-00. First
insert the first variable 6041h, select UINT16 for Variable Type, enter a proper name, and click OK.

Insert ¥ariahble

Cancel

Byte:

Sort by

Carmrment;
Start Address:
Wanable Tepe
BIT
1 IMT&
< JIMT1E
2 —
JIMT 32
IMNTE4
THKRITEA

(0[5

) Mame
) Size
B ) Type

20) 6041h is added to TPDO1. Select Inputs again, right-click, choose Insert Variable, and insert the second

variable.

., ZAFE — TwinCAT System NManager — *CI-1429EE’

File Edit Actions Wiew
DEezw

Options Help

=Q Jesue| & 2

SYSTEM - Configuration
HC - Configuration

FLC - Configuration

Cam - Configuration

I/0 - Configuratian

= BB I/0 Dewices

=7 Device 1 (EtherCaT)

Device 1-Image
Device 1-Image=Info
Inputs

Cutputs

Infollata
i Term 1 (EE1Z0D)
Device 2 (ELBTS1)

g Deviee 2 (ELATSL)-Image
Inputs
...}

= B

m
~
ES

-

Box 1 (ISBZ0F Serwo Driwver)
Inputs
Outputs

TxFD0 1

=
- 9 EIIRER
o B

= BT TxFDO 2
7 Inputs
= BT T=FDO 3
T Inputs
= Bl BxFDO 1
! Outputs
= B BxFDO 2
! Dutputs
H’E Mappings

Hame

GTE041

|~

Type

ULKT

Ready

Size Phdd. .. In... Us. .. Li
2.0 0.o Input 0O
‘ >
[£-1429EE (5. 20.41.238. 1. 1 fonfiz Mod

N
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21) For the inserted variable 6061, select INT8 (the object dictionary can be queried) for Variable Type, enter a
large value for Byte of Start Address to prevent 6061h from being inserted in front of 6041h, enter a proper
name, and click OK.

Inzert ¥ariable
/]

G ‘ ok |
armie: EOE1 A Ml 1 2 ——
Cancel |

Comment;

(e

Start Address:

Yariable Type Sort by

) Name
) Size

INT16 2.0 () Type

UIMT1E 20

INT32 40

UIMT 32 40

INTE4 80

HIILITCA on —

22) You can see that two objects are added to TPDO1. Note that the sequence of the two variables must be the
same as that in Table B-1. Otherwise, the second variable must be deleted and inserted again and a large
value must be entered in 2 marked in the figure in Step 21.

N

After making sure that the variable sequence is correct, choose TPDO1 > Inputs, right-click, and choose Recalc
Address to allocate addresses. This step must be performed. Otherwise, address chaos occurs.

Cam — Configuration
= I/0 - Configuration
=l ﬁ I/0 Devices
=7 Dewice 1 (EtherCAT)

Device 1-Image
Device 1-Image—Infao
Inputs

Outputs

Infolata
[ Term 1 (EE1Z00)
Device & (ELATS1)

Dewice 2 (ELATS1)-Image
Inputs
]

ox 1 (ISB20F Servo Driver)
Inputs
Cutputs

(7}

q’ —

g 5, F#rm — TwinCAT System Nanager — °CE-1429EE’

@) File Edit Actions ¥iew Options Help

S DEwd #o =avEE BN @ QR USSR

-(:U' SYSTEM - Configuration Hame Online Type Size | »Add.. In.. Us..
o gfm‘_cgnflfjg‘“ a‘i?n STe041 THT 2.0 0.0 Input 0
= onflguration GTE061 SIHT Lo 1.a Input 0

Q

<

[E2RERE e

0]
o
H

-
w

&
s e

=]

=]
@ Inputs
=- BT T=FD0 3
%T Inputs
=- Bl ExFDO 1
‘l Outputs
Bl RxPDO 2

‘l Outputs

]

B Mappings

|~
|»

Ready [i-1429EF (5.20. 41 ] ree Run
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23) Repeat steps 18 to 22 for other PDOs. Add corresponding mapping variables based on Table B-1. After
variables are added, the following window is displayed:

.y XAF® — TwinCAT System Hanager —

Inputs

Outputs

Infolata

| Tern 1 (EK1200)

= €A Device 2 (ELETS1)
g Device 2 (ELETS1)-Image

Inputs

ro Driver)

= BT TxPDO 2
= §T Inputs
&l BOBC
& BOB4
=- BT TxPDO 3
= T Inputs
&l 200B-19
=- Bl ExPIO 1
=l Outputs
$| 6040
$| BOBD
Bl RxPIO 2
=l ‘l Outputs
%] 6051
@/ BOTS

&8 Mappings

File Edit Actions View Options Help
DS HE % B MO =y s a8 % 2Q e 2
}Eiiﬁﬁﬁﬁiiiﬂﬁ | [General [cAN Hode | 500s | W05 | Dise | Oudine]
= 5 %%};;’;if:mn Hame: [Box 1 (IS620F Servo Driver) | 1 [e |
o e D Type: [Efepen Hode |
Device 1-Image-Info BT

[ nisabled

Create symhals

[

Ready

24) Click the icon marked in a red ci

rcle in the figure or press Shift + F4.

., A#FM — TwinCAT System Nanager — ~CE-1429EE”

File
DeweE

Edit hctions ¥iew Options Help

LY DO S CER TG

?

PLC - Configuration
Cam - Configuration
= I/0 - Configuration
=B T/0 Dewices
=75 Device 1 (EtherCAT)
Device 1-Image
Device 1-Image-Infa
Inputs
Outputs
Infollata
|§ Term 1 (EK1Z00)
[=-€if Device 2 (ELATSL)
gﬂevice 2 (ELBTS1)-Image

Inputs
= Box 1 [ISB20F Servo Driver)
=] %T Inputs

ot I

¥ e
T DiagFlag
| Outputs
=- BT TxPIO 1
= &1 Inputs
T BO41
&1 B0BL
=BT TxPDD 2
= &7 Inputs
&1 BOBC
T B0BY
=BT TxPDO 3
=l %T Inputs
&1 200B-19
=- Bl ExPIO 1
= ‘l Outputs

-~ .
= | [varisble | Flags | On}ine |

Value: |

Hew ¥alue:

Force. .. Releaze

Comment: Master- and Slawve-Mode

= Ko error

Master-Mode:
1 = Hode deactivated
2 = Fode not found
4 = 500 syntax error at Startlp

| |

v

Server (Port]
oTcSysSrv L..

Timestamp

2006-1-1 21:15:51 132 ms

Message

TwinCAT System Config mode requested from AmsNetId: 32799 pert 192, 165.90.49. ..

Ready

-1429EE [

N
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25) In the dialog box that is displayed, click Yes.

38 Device Repository W —
Location: ~[System Repostory 5|
(C:\ProgramData\SoMachine\Devices)
* cou AN Uninstall
il Schneider Electric 4250
@ FT 1cnoszoscmo Schneider Electric
@ P8 1cnoseosseo Schneider Blectric X »
@ 7 1ont2s04sP0 Schneider Electric Productversion=0, ProductRevision=65537, Filename=SEFTBICN12E04:
@ 18 1cn16CM0 »
@ s 1ontecr N1scPO
@ Fioneeme -
AT o ider Electric z X
( @sn ] shesehen Inovance Technology Co., Ltd e
26) In the dialog box that is displayed, click Yes.
L e Nl i i i o———r )
Commssionng Report ]

. I @@ [l rreoe oo v s (&) @) &

27) Select the box of IS620P, choose Inputs > NodeState. You can see that Value is 0 when the node status is
Online, indicating that no fault occurs in the node.

., Z#r — TwinCAT System Nanager — ~ CEI-1429EE’

File Edit Actionz ¥iew Optionz Help

N

NESHd L0 L LEEME B a0 an <

FENEREIEERGE ] K

FIC - Configaration A ——— ——
» Cam - Configuration M |‘ﬁ'arlable " Flags J/Dnllne ]
I/0 - Configuration
@ =58 1/0 Devices e Emwr T |
). 5% Devi 1 therCAT ¥
S e T N Value: (oo (el
c Dewice 1-Image—Info i
) Irputs Comment : Master— and SlaveMode: S
= 0= Ho error =
— Outputs =
8 Infollata Master-Mode:
= Term ICE(EKIZU)U) 1 = Hode deactivated
o = Device 2 (ELETSI1 2 = Wode not found
2— g Dewvice 2 (ELBTS1)-Image 4 = 500 syntax error at Startlp w
Inputs —

=- BT TxFIO 3

. E%T Inputs

: oGl 200B-18

= B} ExFI0 1

-l Outputs [
Server (Fort) Timestamp Mezzage

oTcSysSrv [.. 2006-1-1 21:17:47 536 m= TwinCAT System Config mode requested from AmsNetId: 32799 port 192 165.90.49...
oTcSysSrv (.. 2006-1-1 21:15:51 132 m=  TwinCAT System Config mode requested from AmsNetId: 32799 port 192 165.90.49. ..

[Free fun

Ready
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28) Open the TwinCAT PLC Control software and create a project. In the dialog box that is displayed, select CX.

Choose Target System Type

(" PC or C [x86)

" BC wia AMS

" BC senial

(" BCxx50 or B via AMS
(" BCuxB0 or B wia szerial

29) In the dialog box that is displayed, select the following options:

Mame af the new POL: ’m
Tupe of Pl Language of the POU
{* Program L
" Function Block LD
" Function " FBD
Beturn Type: "

30) Enter corresponding variable definitions and PLC logic.

+= TwinCAT PLC Control — example.pro* — [HAIN (PRG-5T)]
B8 File Edit Project Insert Extras Onlime Hindew Help

e e A e e e

FPROGRAR MAIN
a 1115 AR
“5[E] MAIN PRG)

===
===
I=1[=11=)
cwofral=

===
===
===
f=x Exa] Iy

PosSet ATS0" DINT;

=
=
=
~

=
=
=
==}

Statvord AT % UINT:
ATl SINT:
AT % DINT:
AT % DINT,
ATE UINE,

=
=
=
=

=
=
=

=
=

=
=
ra

=
=]
)

o
2=
=i
m
prad
IU
=
®
2

=
=]
=)

=
=]
~

|

=
=
=

000

==

I=11=]

=11=]
ra

=
=
=
5]

=
=
=
=

=
=
=
~i

=
=
=
==

& ||

Declarations ot the global constants

Declarations of the global constants

Interface of FOU'COMNCAT'
| o nf B LT

7 PDUSI =8 Data t_up..l Visualiz... I% Hesourc..l £ 1l |

Declarations of the global library constants

Declarations of the global library constants

[

b
>

[ |Target: Local (192.168.90.43.1.7). Run Time: 1[I

fi=) |Lin.: 15, Cal: 8 ONLINE

N
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31) In the toolbar, choose Online > Choose Run-time System. In the dialog box that is displayed, select a port
for the master node and click OK.

Choose Eun-—Time 5ystem

- -local- [192.162.90.49.1.1]
IEC Bun-Time 1 [Part 801]

+- 8 <Defaulty  [255 255 255 255 255, 255) Cancel

-8 CH1429EE (5.20.41.232.1.1)

Fiun-Time 1 [Fort 801

Werzion Info...

L

32) In TwinCAT System Manager, select PLC - Configuration, right-click and choose Append PLC Project,
and select the created PLC program (.tpy).

., FHF - TwinCAT System Nanager — ~CE-1429EE”

File Edit Actions ¥iew Options Help

DEsH e ey HE B (BQ R[] &0 R

-

Version (Targst) |Ple Settings (Target) |

N

= TwinCAT System Manager
=B I/0 Devices w2 11 (Build 2226)
BT Dewice 1 (EtherCAT)
Device 1-Image TwinCAT Pl . Server
Device 1-Image-Info v2.11 (Build 2105)
Inputs
Outputs
Infolata Copyright BECKHOFF @
|# Term 1 (EEK1200) http: ffwww. beckhoff. com
Device 2 (ELATS1)

Device 2 (ELBTS1)-Image
Inputs
B Box 1 (ISB20P Serwe Driver)

=] QT Inputs
@ HodeState
&l DiagFlag
@/ Outputs
= BT T=FI0 1
= %T Inputs
T BO41

FE B

m
=]
)

Application Cases
-

T 6061 —
=BT T«PDO 2
= %T Inputs
&1 BOBC
ST BOB4
=BT T«PDO 3
= %T Inputs
&1 200B-19 v

Server (Fort) Timestamp Message
oTcSysSrv (.. Z006-1-1 21:17:47 536 m=  TwinCAT System Config mode requested from AmsFNetId: 32799 pert 192, 165.90.49. ..
oTcSysSrv (.. 2008-1-1 21:15:51 132 m=  TwinCAT System Config mode requested from AmsNetId: 32799 port 192. 168.90.49. ..

Eeady %-1429EE (5.20.41.235. 1. 1 fonfig Med
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33) After the PLC program is added, select a PDO variable and click Linked to or directly double-click the

variable to link the variable to the PLC program.

., M — TwinCAT System Nanager — °~CI-1429EE’

File Edit Actionzs ¥iew Optionz Help

Dz

#h 8 =

v HE BN

®| % [2]Q[2 % @0 ?

= - I/0 - Configuration
=B I/0 Devices
=75 Device 1 (EtherCAT)
Device 1-Image
Device 1-Image-Info
Inputs
Outputs
Infollata
[ Term 1 (EE1200)
evice 2 (ELATSL)

Device 2 (ELBTS1)-Image
Inputs

L]

=

[ B

i}
=]
=

-

Box 1 (ISB20F Serwo Driwer)
Inputs
G HodeState
G DiagFlag
‘l Outputs
= BT TxFDO 1 1
]

S ROR
=BT T«PDD 2
= %T Inputs
&1 BOBC
&1 BOB4
=BT T«PDO 3
=&l Inputs
&1 200B-19
= B ExFID 1
=l ‘l Outputs
@/ 6040
@] 6080

-

v

Varisble |Flags | Online|

Hane: o4t

Type: [uTHr

Gronp: Size:
/&d&. - 0 (0x0) User ID:

Linked to.] | /

Comment.:

ADS Info: FPort: 300, IGrp: Ox9002, I0ffs: Ox0, Len: 2

Serwver (Fort) Timestamp
E¥TcSysSry (.. 2006-1-1 21:17:47 536 ms
€ TcSy=Srv (.. 2008-1-1 21:15:51 132 ms

Meszage

TwinCAT System Config mode requested from AmsWNetId: 32799 port 192, 165.90.49. ..

TwinCAT System Config mode requested from AmsWetId:

Ready

34) Select the corresponding PLC variable and click OK.

Attach Variable 6041 (Input)

PLC - Canfiquratian
=-#% PP.-TEST-pl

IB 30.0, WORD [2.0]

32799 port 192 168.90.49. ..

X-1429EE (5.20.41.238.1.1

Show Y ariables

(%) Unused
() Uszed and unuged

[] Exclude dizabled
Exclude other Devices
Exclude same Image
[E] Show Tooltips

Show Yanable Typez
[] Matching Type
Matching Size
[] &l Types

Agray bode
Dffzetz

[ Continuous
[] Showe Dialog

Warable Mame

Hand over
[ Take aver

[ Cancel ] [ 1] 4

N
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35) After the variable is linked, a small arrow pointing to the upper right part appears in the lower left part of the
variable name. As shown in the following figure, the name of the variable not linked is displayed on the left
and the name of the linked variable is displayed on the right.

= @l Outputs
2] EER

36) Click Generate mapping, Check Configuration, and Activate Configuration in turn, as shown in 1, 2, and
3 in the figure.

.y ZAFH — TwinCAT System NManager — °~CE-1429EE’

File Edit Actions View Options Help

DEsM LRer ad Hal/sees @sEad«L et

€A Device 2 (ELBTSL)

Device 2 (ELATS1)-Image B ishle'[Flags | Online|
Inputs 1 2
I = léoTx 1 (ISBZ0F Serwe Driwver) Wame:
= Inputs ;
&7 HodeState Type:
ol Dscriee -
‘l Outputs
o B TarD0 1 Adress: Germ: o]
=l %T Inputs
&1 8041 [Cinked to.) [MAIH. VelSet . Outputs . Standard . exanple |
&1 8081
= BT T=FD0 2 Comment :
= 8T Inputs
&1 BOBC
& Bo64
=- BT TxPD0 3
= %T Inputs
&1 200B-19
=- Bl ExPI0 1
= ‘l Outputs
| 8040
&l B080
= 0] RxPI0 2
= ‘l Outputs
| s081
2| BOTA

ADS Info: FPort: 300, IGrp: 0x5002, IOffs: (x5, Len: 4

=88 Mappings
B example (Standard) - Device 2 (ELBTS!
B8 [exanple (Standard) - Dewice 1 (Ether:

< -

Server (Fort) Timestamp Mez=zage
oTcSysSrv (.. 2006-1-1 21:17:47 538 mz  TwinCAT System Config mode requested from AmsNetId: 32799 port 192, 163.90.49. ..
oTcSysSrv (.. 2006-1-1 21:15:51 132 mz  TwinCAT System Config mode requested from AmsNetId: 32799 port 192, 163.90.49. ..

Check the actiwe configuration 0. 41.¢ .1

37) In the dialog box that is displayed. Click OK.

Add device

@_r: Isd’meiderEIectric 'I y JT
Name [ \ender—— —Vers | Information
CANopen Optimized 3.0.07
pen Op Nang

Vendon Schneider Electric

(CANopen Optimized)

Version: 3.007
Order-2: 1806

Description

38) In the dialog box that is displayed. Click OK.
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39) Open the project created using the TwinCAT PLC Control software and choose Online > Login or press

F11. The following dialog box is displayed, click Yes.

Order-#: 852231

Description

V2.0.eds

L m | 3

[ Display all versions (for experts only)

CANopen Remote-Device 15620
imported from IS620P-CAMNopen

Add device E
@:— IShenzhen Inovance Technology Co., Ltd E 1
me | Vender——— —version Information
@echnology Co., Ltd | ProductVersion=0, ProductRevision=1. ;e: (1S620)
Vendor: Shenzhen Inovance T...
Version: ProductVersion=0, Pr...

N/
W

(" Add }-QAdd and close

Close -

40) Choose Online > Run or press F5 to run the PLC program.

2 TwinCAT PLC Control — ezample.prox — [HATK (PRG-ST)]
BE File Edit Project Insert Extras Online Window Help

e = =] e el A e e N = [

noo1 Chrivvord (%QB0) = 1620000

nao2, ModeSel (%082 = 16400

""" MAIN [FRG) 0003  Velzet(>0B4) = 16#00000000
noo4 PosSet (*0B8) = 16#00000000

=
=

a
a

%5}

Statword (221B0) = 1640000
Acttdode (%1B2) = 16400
Actvel [%1B4) = 16400000000
ActPos (%IB8) = 16400000000
ActCur [%1B12) = 1640250
count = 16#014A4

=
=
=

=
=
=
—

=
=
=
=1

=
=
=
=

=
=
=

=
=

=
=
ra

=
=
[}

=
=
I

=
=
o

=
=
=

=
=
~

=
=
=)

JIE3

count = count +1 ; count = 1640744

=
=
=
)

=
=
=
=

=
=
=
@

=
=
=
=

=
=
=
-

=
=
=
==

=
=
=
=

=
=
=

=
=

=
=
ra

=
=
3]

=
=
e

=
=
o

=
=
=

] F'DUSI B2 Data typ..l Visualiz... I % Hesourc..l

]

>
I arge SEE [5.2 IGIENESE] Lo 11, Col: 22 [ONUNE: [5iM [EIE [GF

N
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41) Perform forced write-in commissioning manually. The method is similar to that for a Schneider master node.

Double-click a variable defined in the circle marked in the figure and enter a value.

+= TwinCAT PLC Control — exzample.pro* — [EAIN (PRG-ST)]

!Eile Edit Project Insert Extraz Online Window Help

1%|@|E| |®|'g||%|§‘|@| %||E|5ﬂ|5ﬂ|
0001]  Crriverd (52080 =1 #0000 < = |#0005> ~
A FOUs 0002 WddeSel (Fa0B2) = TR# < = TR ‘B
- M 0003 elSet (%0B4) = 16400000000 ) |
PosSet (20B8) = 16400080000

Statword (2£1B0) = 164000
Acthdnde (3IB2) = 16400
Actvel (24184) = 16#0000F000
ctPos (%IB8) = 1600800000
r (%IB12) = 16#0250
010 count =

=)
==
%

;count:= count+1; count=16#4EDC

- F'DUSI.T: Drata typ..l\fisualiz...l% Hesourc..l e

0|l 2 (3 >

[ONLINE: [5IM [EIRM [EF

N
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42) Click OK.

¥rite ¥ariable "CtrlWord’

0ldWalue: |TEHOO0G K

M ew Walue: Cancel

Remove

1l

A new value included in square brackets appears behind the original variable. Choose Online > Force Values
or press F7 and write the value in a forced way.

Set 6060h to 1, 6081h to 100, and 607Ah to 10485760 (10 rounds) and set 6040h to 6, 7, 47(0x2f), and 63(0x3f)
in turn. The motor starts running.

1

NOTE

For the same variable, each time when a value is written, the "Force Values" reference is executed. You can
enter values for different variables and execute the "Force Values" reference once.

When a new position or velocity reference is required, write the new reference and set 6040h to 47(0x2f) and
63(0x3f) in turn. The motor runs to the position according to the new reference no matter whether execution of
the previous reference is complete.

To stop the motor, set 6040h to 0.
Do not enter values forcibly. In the toolbar, choose Online > Release Force or press Shift + F7. Variables are

no longer entered and follow the logic of the PLC program.

43) In the toolbar, choose Online > Stop to stop execution of the PLC program. Choose Online > Logout to
continue to edit the PLC program or exit.

N
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Appendix A Mapping between PDO Mapping Objects and
Functional Codes
For some master nodes where it is complex to configure the PDO mapping of slave nodes, you can directly modify

the PDO mapping through functional codes. A mapping sub-index includes the number of mapping objects of the
PDO. Other indexes are mapping objects. The format of mapping objects is as follows:

31 16 15 87 0
Index Sub-index Object Length
MLB LSB

(]

NOTE

The total length of an PDO mapping object cannot exceed 64 bits. After modifying the PDO mapping through
functional codes, power on the device again.

Mapping between PDO Mapping

Object Name Functional Code Type
1400h-01h COB-ID of RPDO1 H18-20 Uint32
1400h-02h Transmission type of RPDO1 H18-22 Uint8
1401h-01h COB-ID of RPDO2 H18-23 Uint32
1401h-02h Transmission type of RPDO2 H18-25 Uint8
1402h-01h COB-ID of RPDO3 H18-26 Uint32
1402h-02h Transmission type of RPDO3 H18-28 Uint8
1403h-01h COB-ID of RPDO4 H18-29 Uint32
1403h-02h Transmission type of RPDO4 H18-31 Uint8

8 1600h-00h Number of valid mapping objects of RPDO1 H18-34 Uint8
1600h-01h Mapping object 1 of RPDO1 H18-35 Uint32

% 1600h-02h Mapping object 2 of RPDO1 H18-37 Uint32
(‘)_;‘:’ 1600h-03h Mapping object 3 of RPDO1 H18-39 Uint32
'% 1600h-04h Mapping object 4 of RPDO1 H18-41 Uint32
ug_ 1600h-05h Mapping object 5 of RPDO1 H18-43 Uint32
% 1600h-06h Mapping object 6 of RPDO1 H18-45 Uint32
_j&oz 1600h-07h Mapping object 7 of RPDO1 H18-47 Uint32
o 1600h-08h Mapping object 8 of RPDO1 H19-00 Uint32
1601h-00h Number of valid mapping objects of RPDO2 H19-02 Uint8

1601h-01h Mapping object 1 of RPDO2 H19-03 Uint32

1601h-02h Mapping object 2 of RPDO2 H19-05 Uint32

1601h-03h Mapping object 3 of RPDO2 H19-07 Uint32
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Object Name Functional Code Type
1601h-04h Mapping object 4 of RPDO2 H19-09 Uint32
1601h-05h Mapping object 5 of RPDO2 H19-11 Uint32
1601h-06h Mapping object 6 of RPDO2 H19-13 Uint32
1601h-07h Mapping object 7 of RPDO2 H19-15 Uint32
1601h-08h Mapping object 8 of RPDO2 H19-17 Uint32
1602h-00h Number of valid mapping objects of RPDO3 H19-19 Uint8
1602h-01h Mapping object 1 of RPDO3 H19-20 Uint32
1602h-02h Mapping object 2 of RPDO3 H19-22 Uint32
1602h-03h Mapping object 3 of RPDO3 H19-24 Uint32
1602h-04h Mapping object 4 of RPDO3 H19-26 Uint32
1602h-05h Mapping object 5 of RPDO3 H19-28 Uint32
1602h-06h Mapping object 6 of RPDO3 H19-30 Uint32
1602h-07h Mapping object 7 of RPDO3 H19-32 Uint32
1602h-08h Mapping object 8 of RPDO3 H19-34 Uint32
1603h-00h Number of valid mapping objects of RPDO4 H19-36 Uint8
1603h-01h Mapping object 1 of RPDO4 H19-37 Uint32
1603h-02h Mapping object 2 of RPDO4 H19-39 Uint32
1603h-03h Mapping object 3 of RPDO4 H19-41 Uint32
1603h-04h Mapping object 4 of RPDO4 H19-43 Uint32
1603h-05h Mapping object 5 of RPDO4 H19-45 Uint32
1603h-06h Mapping object 6 of RPDO4 H19-47 Uint32
1603h-07h Mapping object 7 of RPDO4 H1A-00 Uint32
1603h-08h Mapping object 8 of RPDO4 H1A-02 Uint32
1800h-01h COB-ID of TPDO1 H1A-04 Uint32
1800h-02h Transmission type of TPDO1 H1A-06 Uint8
1800h-03h Inhibit time of TPDO1 H1A-07 Uint16
1800h-04h Event timer of TPDO1 H1A-08 Uint16
1801h-01h COB-ID of TPDO2 H1A-09 Uint32
1801h-02h Transmission type of TPDO2 H1A-11 Uint8
1801h-03h Inhibit time of TPDO2 H1A-12 Uint16
1801h-04h Event timer of TPDO2 H1A-13 Uint16
1802h-01h COB-ID of TPDO3 H1A-14 Uint32
1802h-02h Transmission type of TPDO3 H1A-16 Uint8
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Object Name Functional Code Type
1802h-03h Inhibit time of TPDO3 H1A-17 Uint16
1802h-04h Event timer of TPDO3 H1A-18 Uint16
1803h-01h COB-ID of TPDO4 H1A-19 Uint32
1803h-02h Transmission type of TPDO4 H1A-21 Uint8
1803h-03h Inhibit time of TPDO4 H1A-22 Uint16
1803h-04h Event timer of TPDO4 H1A-23 Uint16
1A00h-00h Number of valid mapping objects of TPDO1 H1A-24 Uint8
1A00h-01h Mapping object 1 of TPDO1 H1A-25 Uint32
1A00h-02h Mapping object 2 of TPDO1 H1A-27 Uint32
1A00h-03h Mapping object 3 of TPDO1 H1A-29 Uint32
1A00h-04h Mapping object 4 of TPDO1 H1A-31 Uint32
1A00h-05h Mapping object 5 of TPDO1 H1A-33 Uint32
1A00h-06h Mapping object 6 of TPDO1 H1A-35 Uint32
1A00h-07h Mapping object 7 of TPDO1 H1A-37 Uint32
1A00h-08h Mapping object 8 of TPDO1 H1A-39 Uint32
1A01h-00h Number of valid mapping objects of TPDO2 H1A-41 Uint8
1A01h-01h Mapping object 1 of TPDO2 H1A-42 Uint32
1A01h-02h Mapping object 2 of TPDO2 H1A-44 Uint32
1A01h-03h Mapping object 3 of TPDO2 H1A-46 Uint32
1A01h-04h Mapping object 4 of TPDO2 H1B-00 Uint32

8 1A01h-05h Mapping object 5 of TPDO2 H1B-02 Uint32
1A01h-06h Mapping object 6 of TPDO2 H1B-04 Uint32

% 1A01h-07h Mapping object 7 of TPDO2 H1B-06 Uint32
(‘)_;‘:’ 1A01h-08h Mapping object 8 of TPDO2 H1B-08 Uint32
'% 1A02h-00h Number of valid mapping objects of TPDO3 H1B-10 Uint8
ug_ 1A02h-01h Mapping object 1 of TPDO3 H1B-11 Uint32
% 1A02h-02h Mapping object 2 of TPDO3 H1B-13 Uint32
é 1A02h-03h Mapping object 3 of TPDO3 H1B-15 Uint32
© 1A02h-04h Mapping object 4 of TPDO3 H1B-17 Uint32
1A02h-05h Mapping object 5 of TPDO3 H1B-19 Uint32

1A02h-06h Mapping object 6 of TPDO3 H1B-21 Uint32

1A02h-07h Mapping object 7 of TPDO3 H1B-23 Uint32

1A02h-08h Mapping object 8 of TPDO3 H1B-25 Uint32
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Object Name Functional Code Type
1A03h-00h Number of valid mapping objects of TPDO4 H1B-27 Uint8
1A03h-01h Mapping object 1 of TPDO4 H1B-28 Uint32
1A03h-02h Mapping object 2 of TPDO4 H1B-30 Uint32
1A03h-03h Mapping object 3 of TPDO4 H1B-32 Uint32
1A03h-04h Mapping object 4 of TPDO4 H1B-34 Uint32
1A03h-05h Mapping object 5 of TPDO4 H1B-36 Uint32
1A03h-06h Mapping object 6 of TPDO4 H1B-38 Uint32
1A03h-07h Mapping object 7 of TPDO4 H1B-40 Uint32
1A03h-08h Mapping object 8 of TPDO4 H1B-42 Uint32
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